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Diabetes Mellitus Type 2 and Yoga: Electro Photonic Imaging

Perspective

Abstract

Background: Yoga is the most popular form of alternative medicine for the management of diabetes
mellitus type 2. The electro-photonic imaging (EPI) is another contribution from alternative medicine
in health monitoring. Aim: To evaluate diabetes from EPI perspective. Objectives: (1) Compare
various EPI parameters in normal, prediabetic and diabetic patients. (2) Find difference in
controlled and uncontrolled diabetes. (3) Study the effect of 7 days diabetes-specific yoga program.
Materials and Methods: For the first objective, there were 102 patients (normal 29, prediabetic
13, diabetic 60). In the second study, there were 60 patients (controlled diabetes 27, uncontrolled
diabetes 33). The third study comprised 37 patients. EPI parameters were related to general health
as well to specific organs. Results: In the first study, significant difference was observed between
(1) Diabetics and normal: average intensity 5.978, form coefficient 3.590, immune organs 0.281 all
P < 0.001; (2) Diabetics and prediabetics: average intensity 6.676, form coefficient 4.158, immune
organs 5.890 P < 0.032; (3) Normal and prediabetes: immune organs (—6.171 P = 000). In the
second study, remarkable difference was in the immune organs (0.201, P = 0.031). In the pre- and
post-study, the mean difference was: area 630.37, form coefficient 1.78, entropy 0.03, liver 0.24,
pancreas 0.17, coronary vessels 0.11, and left kidney 29, with all P < 0.02. Conclusion: There is a
significant difference in EPI parameters between normal, prediabetics and diabetics, the prominent
being average intensity, form coefficient, and immune organs. Between controlled and uncontrolled
diabetes, immune organs show significant change. Intervention of yoga results in change in most
parameters.
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Introduction vital organs of the body. Early detection
and management would greatly help in
arresting the spread of disease. The serious
repercussions of the disease could thus be
avoided or deferred.® Stress is found to be
one of the main causes of diabetes. This
is in line with the philosophy of Yoga and
Ayurveda. As per both, the source of all the
diseases is mind. Disturbances in the mind
cause systemic problems and ultimately
settle at the organ level. The cause and
effect is known by the terms “Aadhi” and
“Vyadhi,” respectively.”!” The modern
medical system till recently was focused on
the physical organs and systems for disease
management. It is realized lately, that for
all gross manifestations, there is a subtle

Diabetes poses a great threat to the
world. With the changes in lifestyle in the
developing and the developed countries,
people are prone to this disorder. Coupled
with genetic dispositions of Asians, people
in those countries are predisposed to this
disorder."! India has a major problem; the
disease is spreading faster than anticipated
earlier. It is shifting from older people
to young adults.’?] The magnitude is so
severe that by 2025-2030 India is expected
to be the diabetic capital of the world.[*
The knowledge regarding this problem is
known from earlier times and is mentioned
in the ancient literature on Indian medical

system like Ayurveda.[) Modern medicine
facilitated diagnosis and management
of disease through advancement in
pharmacology and research but the cure
still remains a distant dream.[”” The disease
is lethal in action and spreads to almost all
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undercurrent. The medicine now focuses on
mind and the body rather than body only.
Yoga is one blessing to the mankind which
helps to calm down mind and rejuvenate the
body. It is a recognized spiritual philosophy
with immense health benefits and very
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effective in treating stress.!'"' Thus, a holistic medicine
is evolving, where wisdom of traditional practices and the
modern medicine is offered simultaneously for the welfare
of mankind.!"* India is taking a big lead in this direction.!'¥
Modern system is well supported by organized research
and other systems are also trying to develop on these
lines. One such system on which research has been going
on for decades is electro-photonic imaging (EPI) based on
Kirlian photography. This equipment is based on applied
physics and tries to investigate subtle bio-energy changes
in the body. The principle of working of EPI instrument is
very simple. Tip of the ten fingers is placed on dielectric
glass one by one, a high-voltage short duration pulse of
10 kV and frequency 1024 Hz is applied and electrons
are extracted from the finger. Due to the presence of high
electric field, the electrons collide with air molecules in the
surroundings and photons are released around the finger.
A camera fitted in the EPI captures this image which is
analyzed with the help of software.['] The captured image
parameters depend on the state of health of an individual.
The ten fingers represent various organs and systems as
per the Chinese system of acupuncture.'*'8! So, EPI in
the real sense is a fusion of modern physics and ancient
philosophy. The software that is used for the analysis of
image gives various energy diagrams and parameters.
These parameters are indicative of the general state of
health and the state of various organs and systems. In
Russia, EPI is used in medical sciences, biometrics, sports,
forensic, human behavior, etc. Healers use it for observing
changes after the administration of an intervention.!'”) At the
moment it is a good tool in the hands of healers and those
practicing alternative medicine. They can find the impact of
intervention by comparing pre- and post-conditions.*"!

Aim and objectives

The aim is to study diabetes mellitus (DM) type 2 with
the help of EPI parameters. The objectives are to find the
changes in EPI parameters in normal, prediabetic, and
diabetic patients, compare controlled and uncontrolled
diabetes, and evaluate the effect of 7-day practice
of yoga camp in connection with the stop diabetes
movement (SDM) campaign of Swami Vivekananda Yoga
Anusandhana Samsthana (S-VYASA) Yoga University,
Bengaluru, India.

Materials and Methods

The study was conducted on the participants of the yoga
camps held in connection with SDM campaign and
Arogyadham (a residential health center) of S-VYASA
Yoga University. After the scrutiny of 250 participants,
following number of patients were selected for the
different studies. (a) One hundred and two patients (mean
age 51 + 11) for the first objective. Out of these, 52 were
males (mean age 54 £ 11) and rest females (mean age
47 £+ 10). The total patients comprised 29 normal (mean
age 44 + 11), 13 prediabetic (mean age 51.2 + 12.3) and

60 diabetic (mean age 54 + 9.6). (b) Sixty patients (mean
age 53.8 £ 9.62) for the second objective. Out of these, 35
were males (mean age 56.83 = 8.72) and 25 females (mean
age 49.56 = 9.38). The total patients were divided into
controlled diabetes » = 27 (mean age 56.04 + 9.28) and
uncontrolled diabetes n = 33 (mean age 51.97 £ 9.65). (c)
Thirty-seven patients (mean age 54.46 = 7.21) comprising
24 males (mean age 57.46 £ 7.35) and 13 females (mean
age 54.62 + 6.83). The dropouts from the initial scrutiny
were on account of (1) incomplete images (2) withdrawal
from the camp (3) either of the images was not available
in case of pre- and post-study. EPI images were taken
on the first day of the camp and in case of pre- and
post-intervention study; the images were taken on the
conclusion of the camp also. The categorization was
based on fasting blood sugar (FBS). As per the criteria,
<100 mg/dl was normal, between 100 and 125 mg/dl
prediabetic and >126 mg/dl diabetic. This is as per the
American Diabetes Association score.?!! Controlled and
uncontrolled diabetics were classified on the basis of
above scale from the participants who were confirmed
diabetics from the medical history and reports. Participants
who had FBS >126 mg/dl for more than 3 months, in spite
of being on anti diabetes medicine, were classified as
uncontrolled diabetics.?>%! They were on medication for
the management of their diabetes. The intervention was
administered by yoga trainers and therapists. The EPI
parameters selected for analysis were area, intensity, form
coefficient, entropy, and fractality which pertain to general
health.["! Further there were parameters which were
organ specific such as liver, immune organs, pancreas,
coronary vessels, cerebral vessels, left kidney and right
kidney. The organ-specific parameters were selected on
the basis of modern medical literature.***”) The average
of the values of the left- and right-hand fingers was
considered for the EPI parameters. The EPI parameters
were obtained through the software EPI diagram, EPI
screening, and EPI scientific laboratory. Participants in
the age range of 18-75 years, male or female and those
willing to volunteer for study were selected. As diabetes
is spreading to younger people and the study was
broad-based covering normal, prediabetics, and diabetics,
we decided for a broader range of age. All participants
had to give blood for FBS test on the inaugural day of
camp or have a recent blood report. Consent was taken
from willing participants, and only 5 ml of blood was
collected from each participant for the testing purpose.
This study was cleared by the Institutional Ethics
Committee at S-VYASA Yoga University, Bengaluru,
India; vide RES/1EC-SVYASA/66/2015.

Exclusion criteria

Patients with comorbidities such as hypertension,
dyslipidemia, and fatty liver disease and those taking any
medicine in the case of normal and prediabetic participants;
diabetic patients taking medicines apart from diabetes;
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patients suffering from any infectious or contagious
disease; physically handicapped and those having missing
fingers were excluded from the study. Females having
menstruation or pregnancy on the day of measurement
were also excluded from the study.

Sampling time

The data were taken in the morning hours with a gap of
at least 3 h from the last meal. The data in the camps
were mostly taken on the inaugural day of the camp. Data
at Aroghyadham (residential hospital) were taken in the
morning as well in the evening but ensuring gap of 3 h
from the last meal. The requirement from participants was
to follow yogic way of life in the matter of exercise, mental
relaxation, and diet. This was monitored through regular
feedbacks in the camps and records in Aroghyadham (for
residential participants). EPI was calibrated each time
the place of taking measurement changed or as required.
Informed consent was taken from all the participants before
conducting the study. The study was approved by the
University’s Ethics Committee.

Instrument

GDV Camera Pro with analog video camera, model
number: FTDI.13.6001.110310 (Kirlionics Technologies
International company, Saint-Petersburg, Russia) was used
for the assessment purpose. Along with the EPI software,
it provided various features such as EPI screening, EPI
scientific laboratory, and EPI diagram. These are different
software programs for analysis and data extraction. EPI
screening allows evaluating particular sectors of different
fingers related to body systems as well as to different
organs. EPI scientific laboratory gives the data for each
finger and the average of parameters related to general
health.

Parameters analyzed

From EPI software the following parameters were
analyzed: Total area is an absolute value and is measured
as the number of pixels in the image having brightness
above a preset threshold. Area of glow is in proportion
to quantity of eclectrons; average intensity is evaluation
of light intensity averaged over the area of image; form
coefficient and fractality are measures of irregularity in
the image’s external contour; entropy reflects the level
of nonuniformity of image, in other words, the level of
stability of the energy field. It is a measure of energy
disturbance in the body. From EPI screening/EPI diagram,
integral area of liver, pancreas, immune organs, coronary
vessels, cerebral vessels, left kidney and right kidney
were analyzed. Integral area is relative value and shows
the extent to which the EPI gram deviates from an ideal
model. For evaluation of the functional state of particular
systems and organs, these parameters are calculated for the
whole EPI gram or for the sectors of particular zones. It is
indicative of general health.

Data analysis

Data analysis was carried out with the help of Microsoft
Office Excel 2007.lnk and R-studio version 3.2.0 along
with R Cmdr version 2.1-7. Statistical tests: Independent
sample ¢-test and paired #-test were used to compare the
means.

Intervention

The intervention was yoga program based on SDM module
of S-VYASA. It comprises asanas, pranayama, meditation,
practices on stress management, lectures on the disease
and diet regulations and the modification in lifestyle. The
yoga sessions was held from 5:00 h to 7:00 h every day for
7 days under the guidance of experienced yoga trainers and
therapists.

Results

In the first study, we observed significant
difference in means of average intensity (diabetes
and normal = 5978 [P = 0.0001], diabetes
and prediabetes = 6.676 [P = 0.0169]); form

coefficient (diabetes and normal = —3.590 [P = 0.0007],
diabetes and prediabetes = —4.158 [P = 0.0315]); immune
organs (diabetes and normal = 0.281 [P = 0.0004],
diabetes and prediabetes = —5.890 [P = 0.0001], normal
and prediabetes = —6.171 [P = 0.0001]) [Tables 1-3].
Besides, there were small differences (but very significant)
observed in many other parameters as seen in Table 4.
The second study observation was pertaining to immune
organs (difference in means 0.201, P = 0.0319) [Table 5].
In the third, i.e. pre- and post-study, the noticeable changes
were in area (mean difference 630.465, P = 0.0004);
form coefficient (mean difference — 1.783, P = 0.0001);
entropy (mean difference — 0.029, P = 0.0012); liver (mean
difference 0.247, P = 0.0001); pancreas (mean difference
0.176, P = 0.0250); coronary vessels (mean difference
0.142, P = 0.0001); cerebral vessels (mean difference
0.192, P = 0.0002); left kidney (mean difference 0.157,
P = 0.0042); right kidney (mean difference 0.248,
P =0.0001) [Table 6].

Discussions

The purpose of this study was to evaluate whether the
parameters of EPI can be used for diagnostic aspects
of DM type 2. In the first study three stages of diabetes
were considered, namely, normal, prediabetes and
diabetes. Independent #-test between diabetes and normal,
diabetes and prediabetes, normal and prediabetes showed
significant results. There is a remarkable difference in
the parameters between diabetes and normal and the
difference is highly significant. Average intensity, entropy,
liver, pancreas, immune organs coronary vessels, cerebral
vessels, left kidney, right kidney all are more imbalanced
in diabetic state than in the normal. This is on expected
lines as higher values are indicative of disorder. Fractality
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Table 1: Independent sample 7-test; normal-prediabetes

Parameter Normal PD t df P Mean
Area 11,487.860 11,597.770 —-0.231 23.045 0.819 109.910
Intensity 78.087 77.388 0.273 17.527 0.788 0.698
FC 14.934 15.502 —0.298 19.020 0.769 —0.567
EN 1.862 1.770 1.567 20.849 0.132 0.092
FR 1.923 1.987 —1.362 32.524 0.183 —0.064
LI —0.045 0.105 -1.187 32.350 0.244 —-0.150
IM organs —0.196 5.975 -16.375 12.585 7.362¢-10 —6.171
PA —-0.261 0.096 —2.315 34.320 0.027 —-0.357
CcO —0.131 —0.050 —0.849 34314 0.402 —0.081
CE —-0.021 —-0.007 —0.138 21.550 0.892 —0.014
Left kidney —0.049 0.053 —0.740 25.851 0.466 —0.102
Right kidney —0.092 —0.062 —0.244 22.019 0.809 —0.031
P level of significance, <0.5 considered statistically significant; Student’s #-test. df = Degree of freedom, FC = Form coefficient,
EN = Entropy, FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas, CO = Coronary, CE = Cerebral, PD = Prediabetes
Table 2: Independent sample 7-test; diabetes-normal

Parameter Diabetes Normal t df P Mean
Area 12,003.320 11,487.860 1.596 56.675 0.116 515.460
Intensity 84.065 78.087 4.075 70.164 0.0001194 5.978
FC 11.344 14.934 -3.651 40.784 0.001 -3.590
EN 1.965 1.862 2.821 55.251 0.007 0.103
FR 1.848 1.923 -2.271 30.317 0.030 —0.075
LI 0.274 —0.045 2.868 62.216 0.006 0.319
IM organs 0.085 —0.196 3.699 66.439 0.000441 0.281
PA 0.220 —0.261 3.691 50.377 0.001 0.481
CcoO 0.213 —0.131 4.295 48.965 8.259¢-05 0.344
CE 0.263 —0.021 4.052 65.358 0.0001376 0.284
Left kidney 0.258 —0.049 3.072 53.868 0.003 0.307
Right kidney 0.242 —0.092 3.732 69.411 0.004 0.334
P level of significance, <0.5 considered statistically significant; Student’s #-test. df = Degree of freedom, FC = Form coefficient,
EN = Entropy, FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas, CO = Coronary, CE = Cerebral

Table 3: Independent sample #test; diabetes and prediabetes
Parameter Diabetes Prediabetes t df P Mean
Area 12,003.320 11,597.770 1.658 17.811 0.114 405.550
Intensity 84.065 77.388 2.655 16.611 0.017 6.676
FC 11.344 15.502 -2.399 13.519 0.032 —4.158
EN 1.965 1.770 3.571 16.307 0.002 0.195
Fractality 1.848 1.987 —4.041 12.922 0.001 —-0.139
FR 0.274 0.105 1.477 27.664 0.151 0.169
IM organs 0.085 5.975 —15.681 12.421 1.479¢-09 —5.890
PA 0.220 0.096 0.968 23.075 0.343 0.124
CcO 0.213 —0.050 3.344 22.295 0.003 0.263
CE 0.263 —0.007 2.752 18.912 0.013 0.270
Left kidney 0.258 0.053 1.658 18.679 0.114 0.205
Right kidney 0.242 —0.062 2.504 20.437 0.021 0.304

P level of significance, <0.5 considered statistically significant; Student’s #-test. df = Degree of freedom, FC = Form coefficient,
EN = Entropy, FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas, CO = Coronary, CE = Cerebral

and form coefficient which are measures of irregularity in
the external contour have negative values as the images
are more regular in normal condition than the diabetic

and have a higher value in normal condition. This is in
line with the theory of EPI that the average intensity and
entropy are high with aging and progression of disease,
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form coefficient and fractality are lesser. Similarly, there
is highly significant difference in the selected parameters
in diabetic and prediabetic. However, the differences in
the integral area of liver, pancreas, and left kidney are not
significant. This could be due to the fact that these organs
are affected at the prediabetic stage itself as they would

Table 4: Combined highly significant results of
independent sample #-test

Parameter Group t df P Mean of
differences
Al DAI NAI 4.075 70.164 0.0001194  5.978
DAL PDAI 2.655 16.611 0.017 6.676
FC DFC, NFC -3.651 40.784  0.001 —3.590
DFC, PDFC —-2.399 13.519  0.032 —4.158
EN DEN, NEN 2.821 55.251  0.007 0.103
DEN, PDEN 3.571 16.307  0.002 0.195
FR DFR, NFR -2.271 30.317  0.030 —0.075
DFR, PDFR —4.041 12922  0.001 -0.139
LI DLI, NLI 2.868 62.216  0.006 0.319
IM organs DIM, NIM 3.699 66.439 0.000441 0.281
DIM, PDIM —15.681 12.421 1.479¢-09 —5.890
NIM, PDIM  —16.375 12.585 7.362¢-10 —6.171
PA DPA, NPA 3.691 50.377  0.001 0.481
NPA, PDPA  —2.315 34.320  0.027 —0.357
CcO DCO,NCO  4.295 48.965 8.259¢-05  0.344
DCO, PDCO 3.344 22295  0.003 0.263
CE DCE, NCE 4.052  65.358 0.0001376  0.284
DCE,PDCE 2752 18912 0.013 0.270
Left DLT, NLT 3.072 53.868  0.003 0.307
kidney
Right DRT, NRT 3.732  69.411  0.004 0.334
kidney DRT, PDRT  2.504 20.437  0.021 0.304

P level of significance, <0.5 considered statistically significant;
Student’s #-test. D = Diabetes, PD = Prediabetes, N = Normal,
Al = Average intensity, FC = Form coefficient, EN = Entropy,
FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas,
CO = Coronary, CE = Cerebral, df = Degree of freedom

be at the diabetic stage. Another important aspect is with
respect to energy in immune organs. Results indicate that
immune organs get more compromised at the prediabetic
stage which paves the way for disease to progress and
become devastating, the body becomes vulnerable to
multiple problems.?*3” The first study has revealed
noticeable differences in the three stages, i.e., normal,
prediabetes, and diabetes. In the second study we
considered controlled diabetes and uncontrolled diabetes.
The controlled diabetes as per the American Diabetes
Association was considered as FBS <126 mg/dl and
above this as uncontrolled. There was small noticeable but
significant difference in the immune organs. It is a negative
difference in line with the earlier argument that immune
organs are compromised much earlier than the extreme
manifestation of the disease in this case of DM type 2.
In rest of the parameters there is no significant change. It
perhaps shows the state of these organs in the diabetics
whether the diabetes is controlled or uncontrolled. In the
pre- and post-study, we observed significant differences
in many parameters by the paired #-test. These are total
area, form coefficient, entropy, coronary vessels, cerebral
vessels, pancreas, left kidney and right kidney. The
intervention of yoga makes the change. As mentioned
earlier, area increases with the aging and the disturbed state
of health. Reduction in the area indicates improvement.
Entropy is indicative of stability of energy field and
negative sign shows that a correction has happened in
poststate. Results show that stability is more and hence the
disturbance is less in the poststate.['] Similarly, there is an
increase in form coefficient and hence the improvement
in irregularity of the image. Liver, pancreas coronary
vessels, cerebral vessels, and kidneys are the organs that
are affected by diabetes. We observe a reduction in the
integral area of these parameters taking them towards
the normal values after yoga intervention. Thus, 7-day
practice of yoga related to diabetes brings general feeling

Table 5: Independent sample #test controlled-uncontrolled diabetes

Parameter Controlled Uncontrolled df P Difference of means
Area 11,919.310 12,071.670 -0.412 57.855 0.6819 —152.36
CE 0.273 0.255 0.2136 57.045 0.8316 0.019
CcO 0.279 0.158 1.5316 54.857 0.1314 0.121
EN 1.977 1.954 0.57251 50.813 0.5695 0.023
FC 10.747 11.833 -1.2867 53.368 0.2038 —-1.085
FR 1.840 1.855 —1.0802 53.726 0.2849 -0.014
M 0.196 —0.006 2.2044 52.786 0.03188 0.201
Intensity 85.721 82.710 1.5403 55.54 0.1292 3.011
LI 0.373 0.192 1.334 57.739 0.1874 0.181
Left kidney 0.338 0.192 1.3318 58 0.1881 0.145
PA 0.297 0.156 1.026 56.992 0.3092 0.141
Right kidney 0.394 0.118 2.4989 55.651 0.01544 0.276

P level of significance, <0.5 considered statistically significant; Student’s #-test. FC = Form coefficient, EN = Entropy, FR = Fractality,
LI = Liver, IM = Immunity, PA = Pancreas, CO = Coronary, CE = Cerebral, df = Degree of freedom
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of well-being and some changes at the organ level. The
broad clue taken from all these studies is that EPI does
indicate changes at the general level as well organ/system
level in the different conditions of diabetes. There is direct
evidence of progressive change in most of the selected
parameters from normal to prediabetes to diabetes as seen
in Table 7 and Figure 1. These findings if properly applied
by the practitioners can help them to know regarding onset
of the disease and advise therapy and monitor the effect of
therapy.

Limitations of the study

The changes in different states/conditions need to be
corroborated with the modern medicine diagnostics.
At the moment there is no technology in the modern
science that can notice changes at the subtle level as the
EPI.

Table 6: Pre-and post-results by paired z-test

t df P Mean of differences
Total Area 3.8737 36 0.0004 630.4649
Al —0.6810 36 0.5002 —0.3887
FC —4.3354 36 0.0001 —-1.7830
EN —3.5140 36 0.0012 -0.0297
FR —0.4084 36 0.6854 —-0.0020
Liver 4.5659 36 5.614e¢-05 0.2467
M 0.9274 36 0.3599 0.0517
PA 2.3382 36 0.0250 0.1763
CO vessels 43967 36 9.331e-05 0.1422
CE vessels 4.1166 36 0.0002 0.1924
Left kidney 3.0564 36 0.0042 0.1567
Right kidney  4.3051 36 0.0001 0.2481

P level of significance, <0.5 considered statistically significant;
Student’s ¢-test. FC = Form coefficient, EN = Entropy,

FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas,
CO = Coronary, CE = Cerebral, Al = Average intensity,

df = Degree of freedom

Strength of the study

This is the exclusive study on various aspects of diabetes. The
difference in three states, i.c., normal, prediabetic, and diabetic
is demonstrated through EPI. Effect of yoga in diabetics and
the changes in controlled and uncontrolled diabetes has been
presented. This study shows the changes and effects in the right
direction which strengthens the confidence in EPI technology.

Further research

Further research should be carried out on large sample sizes
with funding from national/international medical institutes.
This should be in conjunction with the practitioners/
scientists of modern medicine and instrumentation. An
important area is to find whether small significant changes
in the general/organ-specific parameters produce noticeable
changes at the physical level and correlate how much
change is the desired change for the desired effect.

Conclusion

This study was meant to look at diabetes from the perspective
of EPI. From the three situations considered, we infer from
the first study that values of intensity, form coefficient, and
immune organs can broadly classify a person into normal,
prediabetic, and diabetic. From the second study, we can
differentiate between controlled and uncontrolled diabetes
through the EPI parameters of Immune organs. In the
uncontrolled diabetes immune organs get compromised.
A 7-day yoga camp on diabetes control and management
produces changes which can be seen through EPI in a large
number of parameters for both general and organ specific.
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Table 7: One-way ANOVA

Diabetes Normal Prediabetes df P F
Mean SD Mean Mean SD
Area 12,003.320 1451.203 11,487.860 1416.931 11,597.770 1425.588 2 <1 1.410
Intensity 84.065 7.616 78.087 5.862 77.388 8.346 2 <0.001 9.029
FC 11.344 3.239 14.934 4.792 15.502 6.064 2 <0.001 10.270
EN 1.965 0.160 1.862 0.161 1.770 0.182 2 <0.001 9.371
FR 1.848 0.050 1.923 0.174 1.987 0.121 2 <0.001 10.820
LI 0.274 0.532 —0.045 0.469 0.105 0.329 2 <0.05 4.152
IM organs 0.085 0.380 —0.196 0.312 5.975 1.342 2 <0.001 612.800
PA 0.220 0.533 -0.261 0.595 0.096 0.387 2 <0.001 7.862
CO 0.213 0.320 —0.131 0.369 —0.050 0.240 2 <0.001 12.040
CE 0.263 0.347 —0.021 0.290 —-0.007 0.314 2 <0.001 8.976
Left kidney 0.258 0.431 —0.049 0.446 0.053 0.397 2 <0.01 5.265
Right kidney 0.242 0.461 —0.092 0.359 —0.062 0.380 2 <0.01 7.212

SD = Standard deviation, FC = Form coefficient, EN = Entropy, FR = Fractality, LI = Liver, IM = Immunity, PA = Pancreas,

CO = Coronary, CE = Cerebral, df = Degree of freedom
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Figure 1: 1-12: Graphical representation of various parameters in normal, pre-diabetic and diabetic state
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