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This study is a part of the initiative research project “Development of algorithms and technology for introducing a healthy lifestyle in 

patients with non-communicable diseases based on the study of psycho-emotional status” (State registration No. 0116U007798, UDC 
613:616-052:159.942:616-03). 

A clearer fundamental knowledge of the principles of the electromagnetic organization of the human body can provide a 
scientific basis for further solving a number of modern medical problems, and this can help overcome the global 
pandemic of chronic non-communicable diseases The aim of the study is to improve methods of diagnosis, treatment 
and prevention of chronic non-communicable diseases by studying and using the latest science-intensive technologies. 
Electro-photonic emission analysis was conducted on 126 patients with coronary heart disease. The obtained results 
were compared with the control group - 56 functionally healthy individuals. The electro-photonic emission analysis from 
human fingers is proposed by the author as one of the promising methods for possible study of systemic electromagnetic 
energy processes of the human body in the implementation of objective structured clinical examination. 
Key words: non-сommunicable diseases, coronary heart disease, objective structured clinical examination, рhotonic 
emission. 

Introduction 
The scientific substantiation of the electromagnetic 

essence of the basis of all metabolic processes in living 
biological systems has deepened the fundamental 
knowledge about the structure and functioning of the hu-
man body. This necessitated further study of electromag-
netic phenomena of the human body to improve the 
methodology of their clinical and diagnostic interpretation. 
A clearer fundamental knowledge of the principles of the 
electromagnetic organization of the human body can pro-
vide a scientific basis for further solving a number of 
modern medical problems, and this can help overcome 
the global pandemic of chronic non-communicable dis-
eases (NCDs). This can be done by improving the diag-
nosis and prevention of NCDs through the introduction 
into modern medical practice of modern science-
intensive technologies, integration of systemic fundamen-
tal physico-biological knowledge and changing the exist-
ing electrochemical paradigm of metabolism to magneto-
electrochemical [7]. 

Ultra-weak photon emission (UPE) is one of the most 
promising for studying the phenomena of living biological 
systems, including humans. UPE reflects the systemic 
energy processes of the micro-level of functioning of tis-
sues of the human body. It is proved that UPE occurs 
due to the emission of photons by living molecules and 
human tissues during metabolic reactions. Excessive 
oxidative metabolism is one of the decisive factors in 
NCDs. Therefore, the study of photon emission can be 
considered as a potential tool for assessing the function-
ing of tissues and organs to reflect the oxidative proc-
esses at the cellular level. Today, the spectrum and in-
tensity of UPE are considered to be recognized, and the 
main source, statistical distribution, fractality are partially 
understood. UPE registration requires ultra-sensitive digi-
tal equipment and is technically complex. The UPE regis-

tration process can be simplified by additional electro-
magnetic stimulation of tissue radiation. Thus, a special 
electromagnetic effect on the skin of the human finger 
creates ionization of gas molecules around it due to emit-
ted electrons and photons, charges the skin surface and 
this causes the transport of electrons from the human 
skin surface through structural complexes of bio-
molecules into the pulsed current circuit. 

The method of Electro-Photonic Emission Analysis 
(EPEA) was developed on this principle and the certified 
hardware and software complex Bio-Well (Russia-USA) 
was created. EPEA of human fingers using the Bio-Well 
device is proposed by us as one of the promising meth-
ods of possible study of systemic electromagnetic energy 
processes of the human body in the objective structured 
clinical examination of patients, including patients with 
NCDs [2-4, 7]. 

The aim of the study is to evaluate the clinical and di-
agnostic capabilities of EPEA in reflecting the systemic 
information energy processes of the human body to in-
crease the effectiveness of measures to prevent and 
treat NCDs by improving their diagnosis and prevention 
through the introduction of modern science-intensive 
technologies and scientific concepts of magnetoelectro-
chemical metabolism. 

Materials and methods  
Open, non-randomized, controlled study was per-

formed on the basis of the educational and practical cen-
ter of biophotonics and valeology of the Department of 
Internal Medicine and Emergency Medicine of the Educa-
tional and Scientific Institute of Postgraduate Education 
at Ukrainian Medical Stomatological Academy (UMSA) 
and physiotherapy department of the municipal enter-
prise “Poltava M.V. Sklifosovsky Regional Clinical Hospi-
tal of the Poltava regional council”. 

The EPEA study of NCDs patients was a fragment of 
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it. A complete EPEA of ten fingertips was performed in 68 
patients with coronary heart disease: angina pectoris 
(median age are 60 (45; 87) years, 36 (59%) are men; it 
is group 1) and 58 patients with coronary heart disease: 
myocardial infarction in the subacute stage (median age 
are 64.5 (43; 80) years, 45 (78%) are men; it is group 2). 
All patients had a verified diagnosis, comorbid pathology 
of the internal organs and were treated at the municipal 
enterprise "Poltava Regional Clinical Medical Cardiovas-
cular Center of the Poltava Regional Council". 56 func-
tionally healthy respondents (students, interns, clinical 
residents of UMSA) who do not regularly engage in 
sports formed the Control Group (median age are 23 (19; 
35) years, 18 (32%) are men. EPEA was performed twice 
during the implementation of the author's comprehensive 
method of functional research. It included performing 
valeological testing, a brief recording of heart rate vari-
ability (HRV) with an orthostatic test, and ATM express 
testing. 

EPEA was performed before HRV background re-
cording and after orthostatic testing. EPEA was per-
formed on a digital device Bio-Well 2.0 (Russia-USA). 
Bio-Well 2.0 is a certified measuring device for use in a 
wide range of scientific and practical research. Bio-Well 
2.0 is registered in 70 countries and has CE, EU and 
FDA certificates. The method of registration of the device 
is based on the physical phenomenon of electrophoton 
radiation. It is the flow of electrons from a conducting ob-
ject under the influence of a high-frequency electromag-
netic pulse of high intensity, which creates photon radia-
tion (glow) in the gas air. This is a gas discharge visuali-
zation (GDV). The Electro-Photonic Imaging (EPI) digital 
software package is used with the Bio-Well GDV Camera 
2.0. It provides the possibility of digital photoregistration 
of the parameters of the phenomenon of electrophone 
radiation from human fingers, transfer to a virtual data-
base, processing and analysis of results. The EPI soft-
ware package is based on computer analysis of images 
of photons emitted by a subject in a strong pulsed elec-
tromagnetic field. The full scan mode was used in this 
fragment of the study. Full scan is a ten-finger Bio-Well 
sequential photo recording mode. It allows you to get in-
dicators of the functional (energy) state of man on the 
basis of analysis of the intensity of the glow and its geo-
metric parameters. The device is based on the theoretical 
basis and methods of registration and analysis. This 
methodology has been calculated gradually over 20 
years of clinical trials of various device modifications [1, 
4-6, 7]. 

Direct and calculated parameters were evaluated by 
us: the Area (S, number of pixels of the Glow Image (GI); 
its ratio of Area of the finger glow to the Area of glow of 
calibration cylinder (for a sector or the whole image); the 
Normalized Area is the ratio of GI Area to the area of the 
inner oval; the Intensity is the average intensity of all the 
pixels from the GI; the Energy of Glow (Е, Joules/J; its 
integral indicator of functional state; its a numerical esti-
mate of the glow energy of the photographed emission of 
photons multiplied by the Area, Intensity and the correc-
tion factor); the Stress (c.u.; its an integral parameter of 
the functional state of a person, its a numerical assess-
ment of the psychoemotional and functional state of the 
examined person, based on the assessment of the curva-
ture of the outer contour of the photon emission of the 
fingers); the Form Coefficient (FC; its calculated accord-
ing to the formula: FC=L2/S, where L is the length of the 
GI external contour and S is the GI Area; it reflects the 

degree of roughness of the outer contour of the photon 
emission image. it is assessed for each finger of the 
hand, for fingers on both hands and separately for the 
right and left hands in average parameters;); the Entropy 
Coefficient (EC; its the ratio of outer contour to the inner 
contour lengths); the Balance (B, %), Balance left (BL,%) 
and Balance right (BR, %) reflect the presence or ab-
sence of asymmetry (the phenomenon of lateralization); 
the Energy Field (EF) is an abstract parameter, it is the 
result of a computer simulation of the glow of ten fingers; 
left and right Energy Field Energy (EEFL, EEFR, J); left 
and right Energy Field Area (SEFR, SEFR, c.u.). 

Statistical analysis was performed using the Prism 5.0 
software package. The data obtained are presented as 
mean values with their mean error (M±m). The Mann-
Whitney test was used to determine the statistical signifi-
cance of differences between groups. Differences were 
considered significant at p <0.05. 

Results and discussion 
A significant difference between the basic EPEA pa-

rameters between the main and control groups was 
found (Table).  

The energy level is a key integral indicator of the 
EPEA method. It demonstrates the intensity of intermo-
lecular transport of excited electrons and the migration of 
energy of electrical excitation of living tissues [4-6, 8]. 
The energy functional state of tissues of all respondents 
in the control group and in 59(97%) respondents of group 
1 and in 56 (97%) respondents of group 2 was in the 
range of optimal energy levels. However, the indicators of 
patients with NCDs corresponded to the lower limit of the 
established norm and they were significantly lower than 
the corresponding indicators in the control group. This 
indicates different levels of metabolic processes in the 
tissues of healthy people and patients with NCDs. There 
was no significant difference between the corresponding 
indicators in patients of groups 1 and 2. The trend of 
quantitative proximity of the relevant indicators was ob-
served when compared. This can be interpreted as a 
fundamentally identical nature of the metabolic processes 
in the tissues of patients with different forms of coronary 
heart disease, which creates a corresponding character-
istic level of energy supply and reflection in the EPEA 
(Table). 

EPEA reflects the intensity of electromagnetic com-
ponents of chemical reactions in accordance with the 
number and nature of the release/emission of photons at 
all levels of the morphological hierarchy (from subatomic 
to organismic). These metabolic processes are influ-
enced by metabolic regulation, so EPEA values are more 
stable in contrast to, for example, HRV values, which 
change rapidly during the orthostatic test due to auto-
nomic regulation [4-7]. This was noted in previous works 
[8] and this is confirmed by the absence of significant 
changes in the relevant indicators after performing an or-
thostatic test (Table). 

Chronic stress affects the course of chemical reac-
tions and the nature of photon emission by changes in 
metabolic regulation, so the level of stress can be objec-
tively determined by calculating the EPEA [1, 4-6]. Mod-
erate stress and anxiety were found in all groups in the 
majority of respondents: they were in 13(21%) and 
41(67%) respondents groups 1; they were in 12(21%) 
and 41 (71%) respondents in groups 2; they were in 16 
(29%) and 32 (57%) respondents of the control group. 
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Table. 
Comparative characteristics of the parameters of the EPEA 

Сontrol group (n=56) Group1 (n=61) Group2 (n=58) 
Рarameter 

background 
state 

orthostatic 
test 

background 
state P value orthostatic 

test P value background 
state P value orthostatic test P value 

Stress, c.u. 3.68±0.70 3.63±0.86 3.77±0.93 0.7 3.49±0.66 0.38 3.76±0.79 0.7 3.57±0.62 0.7 

E*10-2, J  52.49±3.57 53.41±3.51 48.08±5.17 <0.0001 50.43±5.62* 0.0007 47.58±4.39 <0.0001 47.92±4,70* <0.0001 

B, % 97.15±2.02 97.08±2.23 95.46±3.37 0.0071 95.8±3.82 0.0476 96.10±3.18 0.0424 96.14±3.32 0.2476 
BL, %  91.74±6.32 92.92±5.94 83.94±9.50 <0.0001 86.44±8.67 <0.0001 84.68±9.05 <0.0001 85.25±9.0 <0.0001 
BR, %  91.91±6 93.89±5.08 87.96±7.83 0.014 87.63±8.37 <0.0001 86.26±7.15 0.0002 88.62±8.57 0.0017 
FC 2.72±0.26 2.76±0.23 2.72±0.24 0.6 2.72±0.24 0.2 2.83±0.38 0.0488 2.79±0.31 0.8 
EC 2.46±0.26 2.52±0.24 2.25±0.20 <0.0001 2.30±0.20 <0.0001 2.29±0.21 0,0002 2.30±0.19 <0.0001 
SEFL, c.u. 71887±6356 73784±5737 61988±6644 <0.0001 64638±6810 <0.0001 62075±6641 <0.0001 63550±5304 <0.0001 
EEFL, J 33.57±4.12 33.8±3.72 25.13±4.0 <0.0001 24.84±3.98 <0.0001 26.96±4.34 <0.0001 25.64±3.55 <0.0001 
SEFF, c.u. 70100±5564 71675±5534 62420±7281 <0.0001 64656±6913 <0.0001 64212±7308 <0.0001 64970±5982 <0.0001 
EEFF, J 31.69±3.66 32.83±3.71 25.29±4.34 <0.0001 26.89±4.38 <0.0001 25.97±4.27 <0.0001 26.34±3.81 <0.0001 
SEFR, c.u. 72189±6176 73759±5900 62359±7842 <0.0001 65166±7165 <0.0001 63638±7734 <0.0001 64670±6760 <0.0001 
EEFR, J 32.72±3.89 33.74±3.85 25.28±4.60 <0.0001 27.11±4.43 <0.0001 25.81±4.59 <0.0001 26.31±4.26 <0.0001 

Note * - the difference Mann-Whitney test is reliable at р<0.05 between the characteristics Group1 and Group2; P value - the difference 
Mann-Whitney test between the characteristics of the study groups and the control group; clinical interpretation of parame-
ters: Stress - 0-2 c.u. – its calm state, 2-3 - its optimal condition, 3-4 c.u. - its anxiety, 4-6 c.u. - its average condition, 6-8 c.u. 
- its increased stress levels, 8-10 - its distress; E -0-20 J - its low level, 20-40 J - its low level, 40-70 J - its optimal level, 70-
90 J - its increased level, 90-100 J - its high level; B - 0-50% - its very low balance; 50-90% - its low balance; 90-100% - its 
optimal balance; BL,% 0-5% - its optimal balance; 5-10% - its average imbalance; 10% - >15% - its severe imbalance; BR,% 
- 0-5% - its optimal balance; 5-10% - its average imbalance 10% -> 15% - its severe imbalance. 

Energy balance indicators are important for clinical in-
terpretation. A significant difference between the photon 
emission rates on the left and right can indicate disorders 
in the functioning of the organs and this can be a topical 
reference point of pathology. The phenomenon of signifi-
cant energy asymmetry (lateralization syndrome) is a 
manifestation of dysfunction of the autonomic nervous 
system and it is an objective sign of reduced reserves of 
adaptation, a disorder of energy homeokinesis [1, 4-6]. 
Signs of the lateralization phenomenon were diagnosed 
in 13 (21%) patients of group 1 and 14 (24%) patients of 
group 2. Optimal balance levels were observed in the 
control group. 

Conclusions 
Patients with NCDs - coronary heart disease have a 

lower level of intensity of electromagnetic components of 
chemical reactions of metabolism in contrast to healthy 
individuals, objective signs of autonomic imbalance, re-
duced adaptation, increased stress levels. The EPEA 
method is a modern high-tech available valid instrumen-
tal technique. The EPEA method can provide an oppor-
tunity to objectively assess the course of energy proc-
esses of tissue metabolism, to determine the level of 
stress, the parameters of the balance of the body. The 
EPEA method can be recommended as promising for 
use in clinical practice of objective structured clinical ex-
amination of patients. 
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