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1. Background
Today, one of the most important social problems is the 
sleep disorder. It has become a global issue because more 
than 40% of the population have experienced it.1,2 Sleep 
disorder could occur through large-scale causes. Many of 
the cognitive features such as memory, attention, learning, 
decision-making, executive function, social behavior, etc. 
are affected by a sleep disorder. Meanwhile, it causes stress 
and anxiety.3-5

People worry about their healthy lifestyle and focus on 
nourishment, exercise, etc. They therefore try to have a 
healthy effective plan in their regime about these items. 
Many studies have shown that they need to add healthy 
sleep to these items.5-8

Various studies have indicated that patients doing 
physical exercise by non-pharmacological intervention 
improve autonomic dysfunction.9 They had many 
biological, psychological, social, and spiritual aspects of 
interaction. Changes in sleep and the mental health during 

this period enhance propensity to depressive symptoms, 
and create problems in physiological and psychosocial 
functioning.10 Trying to achieve a healthy lifestyle, we 
should pay more attention to a night of good sleep. 
Studies have shown a close relationship between stresses 
and sleep disorders.10 Many of psycho-physiologists 
use various types of interventions simultaneously with 
medical interventions to control sleep disorder.11 One of 
the recent intervention methods for a sleep disorder is 
the use of biofeedback (BFB) relaxation training such as 
heart rate variability (HRV) training and sleep quality.5,12,13 
Abrahamic religions according to the necessary verdict try 
to approach a systematic verdict.14 For example, Islamic 
verdict command a lifestyle by following the sun.14,15

The relaxation can help patients to achieve a better HRV 
and control their stress and responses to stress factors. 
Today, we know that BFB is a powerful technique to reduce 
many types of disorders including the stress, and also it can 
lead to the promotion of the quality of life.6,13,16 Breathing 
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techniques are part of traditional relaxation methods; 
however, their impact on psychophysiological variables 
related to sleep is still unclear.5,13,17

BFB techniques were developed by psychologists before 
year 1970.18 After then, BFB has a long history in which 
they have proved their therapeutic efficacy in a great variety 
of clinical disorders such as neuralgia, cardiovascular, 
gastrointestinal, chronic pain, dermatological, sleep, 
respiratory, trauma, stress, and many other disorders.19 
Practical applications of the BFB include particular 
electroencephalographic BFB whose importance and 
clinical applications have grown and continued to grow 
rapidly.18

The BFB is a technique that comprised of two parts, 
“bio” and “feedback”, the combination of which indicates 
the process of gaining greater mindfulness of many 
physiological functions in the human body. Some 
researchers define BFB as the process by which a person 
learns to constantly affect his physiological responses, 
exactly like when somebody make-up him/herself by a 
self-reporting.7,20

BFB includes the use of biological and electronic sensors 
that supervise human physiological reactions so that 
people can observe their body functions. BFB aims to 
understand these habitual patterns so that steps can be 
taken to change them to reduce the symptoms associated 
with various disorders and diseases.12,21,22 BFB is a type of 
active conditioning, enabling the organism to control the 
physiological processes that are usually involuntary such 
as heartbeat by voluntarily utilizing various feedback 
including breathing.5,13

The Stress Eraser is a handheld BFB device that uses visual 
and auditory signals to train users to breathe in resonant 
frequency with individual heart rate.23 The impacts of BFB 
as an effective agent for HRV by pulse regulated abdominal 
breathing (PRAB) can improve sleep quality. 

2. Objectives
The polyvagal BFB training as a complementary method 
for improving the HRV can not only treat the patients 
but also promote the sleep quality of normal individuals. 
Hence, the PRAB can use it for these patients with chief 
complaints of sleep disorder. 

Here, we also reflect on our personal experience of 
meditation and healing practices, involving polyvagal 
and COVID-19, during the lockdown in Tehran. This 
experience involved the use of Global Coherence and 
Inner Balance apps to test the null hypothesis that healing 
meditations, as regular activities, expected to incur no 
significant change.24

The strategies discussed are not exclusively restricted 
to consideration during the COVID-19 pandemic. Most 
research studies before this period will continue to be a 
part of the biopsychological approach to endometriosis 
long after COVID-19 restrictions had been lifted.25 
The COVID-19 pandemic was regarded as the heuristic 
field, for investigation and intervention, to complement 

other local and global initiatives in research, instruction 
counseling, and integral health promotion.26 In addition, 
neural BFB tools have shown promises to facilitate mental 
health self-management.27 Simple methods such as 
breathing exercises, BFB, and mindfulness can be utilized 
to mitigate acute episodes of stress and anxiety, while BFB 
services can be useful for COVID-19 patients.28

3. Methods 
During this interventional study, the scores of sleep 
quality were reported before and after the BFB training 
for all of the referred patients to a healthcare center at the 
northeastern of Tehran. Although the population for this 
study included all of the patients referred, the samples were 
selected randomly from volunteers of a Glen view clinic – as 
explained before a healthcare center at the northeastern of 
Tehran. Twelve patients in the four groups were randomly 
selected from the volunteers.

At the first visit, patients were given the required 
advice about the study and BFB training described for 
each of them. Then, they asked to sign a consent letter 
and complete the Pittsburgh Sleep Quality Index (PSQI) 
questionnaire. Patients were taken care of a normal diet 
plan to eat and also the instructions to perform the HRV 
training at home twice a day before and after night sleep 
and 15 minutes for each time. They had used this plan of 
HRV before and after sleep for none or bad sleep patients. 
Data analysis for distribution by Shapiro-Wilk normality 
test and the comparison for any significant difference 
between the scores before and after BFB by t test has been 
done. The SPSS version 22 for the statistical conclusion 
and the sigma plot version 14 for designation the visual 
diagram have been utilized.

3.1. Pittsburgh Sleep Quality Index 
To measure the level of sleep quality, the standard version 
of the PSQI is used. This self-report questionnaire assesses 
sleep quality for the 4 preceding weeks. Fourteen items 
were served to generate 7 component scores (whose values 
were between 0 and 3) as subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, the use of sleeping medication, and daytime 
dysfunction. Measuring sleep quality by ranging from 0 
to 42 is then calculated. The lower values indicated the 
state of better sleep quality. The score of 5 is considered as 
a borderline for sleep deprivation in similar studies. The 
total PSQI score was examined for reliability. A Cronbach’s 
alpha coefficient for the total PSQI score was 0.79. This 
represented good internal reliability.29

3.2. Pulse Regulated Abdominal Breathing 
The skills of abdominal breathing form a new breathing 
stereotype with a predominance of abdominal breathing 
over chest breathing. Patients trained by device montage 
include two sensors as respiration effort in abdominal and 
respiration effort in the thoracic area or chest wall. 
Data collection was done with recorded signals by the 



                                                       Polyvagal Neural Biofeedback

                                           Hospital Practices and Research 2020;5(3):87-91 89

sensors that installed peculiarities. Respiratory sensors 
were attached to both of the abdomen and thoracic area 
assortment of stretch. The respiratory curves should have 
distinct inhalation and exhalation phases. Controlled 
indices were considered in 4 groups. Four groups include 
the control group consisting of the group 4-6 entitled 
with a rhythm of 4 pulses for inhalation and 6 pulses 
for exhalation, the group 6-9 entitled with a rhythm of 6 
pulses for inhalation and 9 pulses for exhalation, and the 
last group 8-12 was entitled with a rhythm of 8 pulses for 
inhalation and 12 pulses for exhalation. The participants 
were trained in terms of breathing technique for 15 minutes 
before going to sleep and after the end of sleep. Then, the 
scores of sleep quality were compared by t test after 28 days 
of PRAB practice at home. 

4. Results
Forty-eight patients were trained for HRV BFB in the 
study. The mean age was 38.96 ± 6.63 years with gender 
distribution by 31% for males and 69% for females. PSQI 
score for patients that referred to the clinic was 6.27 ± 
0.26 (n = 24, 95% CI), followed by HRV BFB practice after 
four weeks the average of the PSQI scores reached 5.3 ± 
1.03 (n = 24, 95% CI). PSQI score in the control group was 
6.00 ± 0.58 before the PRAB and after that was 6.15 ± 0.80 
(n = 24, 95% CI). PSQI score in the group 4-6 was 6.23 ± 
0.83 before the PRAB and after that was 5.62 ± 0.65 (n = 24, 
95% CI). The score in the group of PRAB with 6-9 was 
6.62 ± 0.51 before the PRAB and after that was 4.08 ± 0.76 
(n=24, 95% CI). Moreover, in the group of PRAB with 8-12 
was 6.23 ± 0.73 before the PRAB and after that was 5.31 ± 
0.48 (n = 24, 95% CI) (Figure 1).

5. Discussion 
Abdominal breathing showed a significant difference in 
sleep quality for both groups of PRAB. The score of 5 in 
PSQI is a critical point for judgment although many of the 

resources emphasized the other tools for measuring the 
quality of sleep.10,22,30,31 Hence, we considered that PRAB 
by 6-9 is an efficient method for meditation and quality 
of sleep in sleep disorder patients by maximum changes 
in HRV, too. Sasangohar et al in their study have pointed 
to mediation, sleep, and work-life balance, while achieving 
any kind of solutions for COVID-19, we need to buy 
time for effective antiviral medications and a vaccine for 
COVID-19. Meanwhile, there is a need to provide technical 
oversight to ensure that new designs meet minimum safety 
requirements.28

We cannot forget our responsibility in taking care of our 
self and caring for our grief. We are taking accountability 
of our actions, our emotional wellbeing, cognition, and 
sanity. Instituting a self-remedy in our home like practicing 
a simple technique of BFB is beneficial during this difficult 
time. Imagine yourself sitting or lying down on the sofa, 
watching your pulse in a quite ambiance manner. You feel 
your pulses rhythming each second and minute and as your 
pulses lower, you can feel the air entering into your lungs 
and your heart is beating slowly. Thinking of being able to 
control (and be in control) and bringing down your pulse 
is considered as mindful.32 In this way, we showed that cor 
pulmonale neural pathway BFB training could affect both 
the sleep quality and HRV. 

The SHISO, a traditional term of respect for a human 
being, is used as an acronym for Spirit (Umoya), Heart 
(Inhlizyo), Image (Umcabango), Soul (Umphefumulo), 
and Oneness (Ubunye). The SHISO workshop takes the 
form of 5 steps, 1 for each letter of the acronym.26 Our 
findings in this study pointed to the HRV and focused not 
only on sleep quality but also on many other aspects of the 
human mind and body as a mental health factor and also 
a cognitive function although some studies reported no 
changes for both of them.5 Therefore, we believe that the 
PRAB could modulate the vagal nerve as an efficient agent 
including HRV, sleep disorder, temperature, and so on. 
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Figure 1. Comparison of PSQI Scores Before and After PRAB in 4 Groups Including Non-regulated, 4-6, 6-9, and 8-12. Hash signing was used for significant differences. 
This figure describes the sleep scores at the measured time points distributed in 4 groups including one group without PRAB, and 3 groups for PRAB by 4-6 (4 pulses for 
inhalation and 6 pulses for exhalation), 6-9 (6 pulses for inhalation and 9 pulses for exhalation), 4-6 (8 pulses for inhalation and 12 pulses for exhalation).
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HRV BFB researcher focused on the age of cases 
and considered the adult populations with a variety of 
symptoms and signs. This study explores HRV BFB as a 
new treatment to improve cognitive functioning in older 
31 compared to previous studies in which younger patients 
used HRV BFB training.10,11,13,20,31

6. Conclusion
Participants reported improved sleep quality and stress 
management. Neural BFB provides clarified knowledge 
about the specific biological activities that are available 
in neural aspects of behavior and their relations with the 
brain. When the brain receives information, it can use them 
to restore and reduce stress. The main aim of neural BFB 
is learning to pay attention to pulse regulated breathing 
as a neural mirror according to brain and functions. This 
study showed that neural BFB training can help patients 
to improve their psychophysiological mood and make 
better responses in stress and anxiety induced by sleep 
deprivation.27 Because of the above aspects, this study put 
forward a suggestion for patients with COVID-19.
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