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Abstract 
The objective was to identify some of the common denominators that 
undermine health and increase COVID-19 vulnerability. The  virus  has  
a  binding  affinity  for  ACE2  receptors  which  are  abundant  in  
adipose  tissue,  placing  obesity   at   the spotlight   of  the COVID-19 
susceptibility factors. Obese individuals manifest respiratory problems 
that elevate viral mortality rates. Visceral adiposity progressively 
increases with age, often accompanied by inflammation, high VLDL, 
triglycerides, Free T3 abnormalities, low testosterone, and exacerbated 
cortisol. Disturbances in the anorexic and orexigenic hormones leptin 
and ghrelin respectively, lead to weight gain, rendering physical activity 
challenging and cumbersome. The lack of exercise compromises health 
and immunity. Toxicity is enhanced by inactivity, while moderate 
exercise promotes cardiorespiratory fitness (CRF), safeguarding against 
most chronic diseases. However, excessive exercise results in an inverse 
cortisol/testosterone relationship leading to hormonal imbalance. In 
search of solutions to proactively protect public health, we conducted a 
randomized double-blind clinical trial on ten overweight menopausal 
women with medical issues including diabetes and hyperphagia, to 
investigate the possibility of weight reduction and increased appetite 
regulation. Results delineated a statistically significant decrease in BMI, 
visceral adipose tissue, VLDL and triglycerides, an inverse relationship 
between both testosterone/cortisol and leptin/ghrelin, and reduced 
hyperphagia. Testosterone and leptin, along with Free T3 and IGF-1 
climbed towards the peak of the normal range, juxtaposed by cortisol 
and ghrelin that decreased but without regressing outside normalcy. 
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Introduction  
Corona virus disease (COVID-19) is an 
infectious disease affecting the lower 
respiratory track. COVID 19 death rate by 
pre-existing conditions is 10.5% for 
cardiovascular disease (CVD), 7.3% for 
diabetes, 6.3% for chronic respiratory 
disease, 6.3% cancer, and 0.9% for patients 
with no pre-existing conditions [1]. 
According to Italy’s National Institute of 
Health in March 2020, 99% of COVID-19 
patients had at least one pre-existing 

condition and one third of them had heart 
disease [2,3]. Increased levels of the very 
low-density lipoprotein (VLDL) was 
associated with a high risk of CVD due to 
increased inflammation, hardened plaque 
that narrows the arteries, and increased 
blood pressure. A 15-year multi-provincial 
cohort study found that high VLDL 
cholesterol was an independent risk factor 
of coronary heart disease (CHD) that 
elevated CVD risk [4]. Increased VLDL and 
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triglyceride concentrations have been 
confirmed in both Type 1 and Type 2 
diabetes mellitus [5]. To date, no research 
studies have connected high levels of VLDL 
and triglycerides with COVID-19 patients. 
Research has indicated that primary 
infection patients showed lower high-
density lipoprotein (HDL) levels (1.10±0.04 
mmol/L) when compared to secondary 
infection patients, however, this study did 
not specifically look at VLDL or 
triglycerides [6]. Increased levels of VLDL 
and triglycerides are also associated with 
obesity. Recent reports suggest that a high 
percentage of the population who will 
contract COVID-19 will be overweight or 
obese with a BMI over 25 [7]. Research on 
4,000 patients in New York City found that 
after age, obesity was one of the most 
significant factors associated with poor 
prognosis and case severity of COVID-19 
hospitalized individuals [8]. Early statistics 
from Britain's independent Intensive Care 
National Audit and Research Centre on 
COVID-19 patients in intensive care 
confirm that 73.4% of these patients are 
classified as overweight [9]. Abdominal 
obesity is also associated with respiratory 
problems which contribute significantly to 
the burden of respiratory disease [10]. 
COVID-19 binds to target cells through 
angiotensin-converting enzyme-2 (ACE2) 
receptors therefore, hypertension and 
diabetes patients who may have increased 
ACE2 expression may be more vulnerable 
to COVID-19 infection, ultimately 
increasing the risk of fatality [11,12]. 
Zhou et al., [13] examined the clinical 
course and risk factors for mortality of 
adult inpatients with COVID-19 in Wuhan 
and found that mortality rate was higher in 
aged patients with diabetes or coronary 
heart disease as a result of increased 
inflammation, toxicity and immune 
deficiency. These patients demonstrated 
increased concentrations of alanine amino 
transferase (ALT), and interleukin 6 
proteins (IL-6) suggesting upraised 
inflammation. Their immune systems 
appeared compromised as evidenced by 
lymphopenia, the abnormally low level of 

lymphocytes in the blood, and leukocytosis 
that reflects a higher leukocyte count of 
white cells. Elevated creatinine, a waste 
product produced by the muscles, ALT, 
high LDH-4, and LDH-5, signified liver or 
muscle tissue damage suggesting excess 
toxicity [14]. Exploration of a number of 
variables associated with COVID-19 
patients suggested that mortality may be 
due to virally driven overproduction of 
ferritin, IL-6, and interferon-γ inducible 
protein 10 resulting in hyper inflammation 
[15]. The tenacious antiviral activity of 
interferons consequently shuts down host 
protein synthesis inducing cell death [16]. 
The exacerbated symptomatology and 
eventual fatality of COVID-19 patients is 
not due to “viral load” but an overzealous 
immune reaction, releasing an 
overwhelming multitude of cytokines into 
the blood that indiscriminately attack both 
the virus and the vital organs that contain 
it [17]. Diabetes may make COVID-19 worse 
because inadequate amounts of insulin 
result in high glucose concentrations in the 
blood, facilitating the virus’ tendency to 
increase glucose metabolism that 
reinforces the eventually lethal “cytokine 
storm” [18]. Diabetics have impaired 
immune-response to infection both in 
relation to their cytokine profile, and to 
changes in immune-responses including T-
cell and macrophage activation [19]. 
Diabetes has been associated with 
hypothyroidism, defined by a reduced 
production of Free T3 [20]. The 
cardiovascular system is also regulated by 
thyroid hormones, linking Free T3 
insufficiency with CVD [21]. The obesity 
statues of several CVD and type 2 diabetes 
patients is often accompanied by 
exacerbated thyroid abnormalities [22,23]. 
Cortisol abnormalities have been 
associated with both diabetes 
complications, and heart disease [24] 
[25,26]. The recently published list of 
people considered vulnerable by the UK 
Chief Medical Officers includes steroids 
dependent individuals with an adrenal 
insufficiency, a condition associated with 
inadequate   amounts   of   steroid 
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hormones, primarily cortisol [27]. Cortisol 
increase is associated with overeating, 
weight gain and obesity [28], delineating  a  
vicious  circle between cortisol, food 
consumption, hormonal imbalance, 
obesity, and the genesis of medical 
disorders associated with COVID-19. 
The elevated cytokines, specifically 
cytokine-3 triggered by viral infections 
inhibit the activity of the anorexic 
hormone leptin, reinforcing weight gain 
[29]. Suppressed leptin signaling results in 
visceral adiposity and accumulated toxicity. 
Sedentary lifestyles with restricted 
opportunity for lymphatic drainage 
overload hepatic detoxification systems, 
promoting insulin and leptin resistance 
that disorganize central inhibitors and 
stimulators of appetite. In short, toxicity 
disrupts the balanced signaling 
interactions between the anorexic 
hormone leptin and the orexigenic 
hormone ghrelin, that are necessary for 
normal appetite, ultimately increasing 
caloric intake [30,31]. While leptin 
elevations within the normal range 
suppress appetite, excessive leptin is 
indicative of leptin resistance, a condition 
correlated with obesity [32,33]. Leptin 
resistance develops due to a defect in 
intracellular signaling and subsequent 
decreases in leptin transport across the 
blood–brain barrier (BBB) [34]. The   
paradox   of   hyperphagia and 
hyperleptinemia is quite common in obese 
patients [35]. Clinical research links CVD 
with abnormally low plasma leptin that is 
evidently involved in cardiovascular 
homeostasis [36].  Apparently, pathology 
emanates by either leptin deficiency or 
excess. Leptin plays an important role in 
cholesterol metabolism by its regulatory 
action upon cholesteryl esters [37]. 
Research has shown that stomach cells that 
produce the appetite stimulating hormone, 
ghrelin, are more abundant in morbidly 
obese patients [38]. 
Efforts to control the COVID-19 pandemic 
have currently resulted in restricted 
physical activity (PA). As previously 
mentioned, sedentary lifestyles suppress 

lymphatic drainage, allowing the 
accumulated toxicity to interfere with    
overall hormonal balance, exacerbating a 
number of medical conditions known to 
increase COVID-19 mortality rates, 
including diabetes, hypertension, CVD and 
respiratory diseases. There is a statistically 
significant inverse        relationship 
between cardiorespiratory fitness (CRF) 
and all-cause mortality (p<0.05) [39]. PA 
enhances detoxification and has been 
accepted as an effective therapy for chronic 
diseases directly affecting physical health 
[40,41]. Inactivity results in inflammation, 
insulin resistance and an exacerbation of 
cardiovascular risk factors [42,43]. Exercise 
has been shown to improve immunity [44]. 
Among other several benefits, exercise can 
reduce the risk of generalized loss of 
skeletal muscle mass in older individuals, 
otherwise   known as sarcopenia [45,46]. 
However, strenuous training may cause 
tissue breakdown, due to cortisol over 
production as a result of stressing the body 
[47]. Cortisol potentially contributes to 
CVD and type II diabetes by virtue of 
converting protein to glucose   [48]. 
Overtraining results in a negative 
cortisol/testosterone relationship where 
testosterone declines as cortisol increases. 
Since both low testosterone and elevated 
cortisol lead to overeating and low energy, 
the negative correlation between these two 
hormones may offset the benefits of 
exercise [49]. Excessive exercise has been 
associated to inflammation as a result of 
high amounts of muscle-derived IL-6 being 
released into the circulation [50]. 
A recent clinical trial has documented an 
effortless exercise method that reports a 
statistically significant reduction in both 
fasting and PP insulin and glucose that 
may be useful as both a preventive and a 
protective measure in safeguarding health 
[51]. Similar research has  reported 
significant reductions in visceral adiposity,  
triglycerides,  VLDL, cortisol, and ghrelin, 
juxtaposed against upraises in  leptin, Free 
T3, testosterone and  insulin  growth  
factor-1  (IGF-1)  that  never spiked above 
or below normalcy [52-55]. An earlier 
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animal study explored gene expression in 
fast and slow muscle fiber phenotypes. 
Adult skeletal muscle reflected an increase 
of up to 250% in RNA content associated 
with the repression of the fast, and the 
activation of the slow myosin heavy chain 
genes [56]. 
 
Methodology 
The technology used was based on 29 years 
empirical electronic and molecular biology 
research on motor neurons in London 
University by a team led by Gerald Pollock, 
one of the co-inventors of the first 
pacemaker. It is voltage driven, emitting 
twenty-four complex waveforms, 
synthesized out of a sequence of four 
thousand waveform composites on the 
basis of a proprietary formula that was 
developed empirically by recording 
reactions on individual neurons. The result 
is rhythmically occurring full body 
musculature contractions, repeated up to 
one thousand times within one hour, each 
sustained for 8 seconds, with 2-secs rest 
time. The technology has a maximum 
voltage of 25V at 500 Ω, 100V at 10K Ω, and 
a waveform range from 55 - 880 Hz. Its 16 
channels are isolated by separate 
transformers, and are connected to eight 3-
pin din, and eight 4-pin din silver-plated 
tour grade microphone cables with gel 
pads clipped onto their ends, which are 
attached onto the body. The two waveform 
control knobs, each with twelve options are 
controlled manually. Different waveform 
combinations offer a large variety of 
sustained contractions, experienced as 
different types of exercises. The technology 
is custom-made and hand-made analogue 
in the UK with no digital components. It is 
classified as IEC class I according to the 
IEC60601-1 standard, and has a CE 
marketing directive of Class I with 
electromagnetic compatibility regulations 
applied standards EN50081-1 and EN50082-
1. Earlier versions of this technology with 
the same hardware design have been 
cleared by the FDA in 2012 (K132158) and 
2013 (K123157) for usage in physical 
medicine. The only contraindication, 

according to the FDA, is having an 
implanted device like a pacemaker, while 
the main caution is pregnancy. Adverse 
reactions are limited to temporary skin 
redness from the pads that occur 
sporadically and usually dissipate within an 
hour. A conductance instrument was also 
used to calculate body mass index (BMI), 
visceral adipose tissue, and skeletal muscle 
mass (SMM). Blood tests assessed levels of 
VLDL, Triglycerides, Free T3, IGF-1, Leptin 
and Ghrelin. 
 
Procedure 
The results of ten postmenopausal women, 
ages 47-58, with an average BMI of 28.9 
and reported hyperphagia,   that received 
effortless exercise treatments in the past 
year, were collected by four different clinic, 
after the subjects signed a comprehensive 
release form.  The subjects were randomly 
selected by each clinic by a nurse   that had 
no prior experience with this particular 
technology, and no bias or interest in the 
direction of the results. All subjects 
completed the clinical trial. Inclusion 
criteria were:   
1. BMI above 25.   
2.  Sedentary lifestyle.  
3. Age above 47 years.  
4. Overweight for over five years.  
5. Hyperphagia.  
 
Three of the subjects were diagnosed with 
prediabetes, two of which had 
hypertension. Two subjects were diagnosed 
with diabetes under control. None of the 
subjects suffered from hyperleptinemia. 
Exclusion criteria were:    
1. Pregnancy.   
2. Surgery within the past six months.  
3. Chronic, serious medical disorder. 
4. Medical disorder with severe past 
episodes.  
5. Mental Disorders  
6. An implanted device like a cardiac 
pacemaker.  
7. On a strict diet plan or following a 
specific diet plan.  
8. Hyperleptinemia.  
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Every precaution was taken to protect the 
subjects privacy and the confidentiality of 
their personal information. Subjects were 
informed that they had the right to refuse 
participation at any time. None of the 
subjects were in a dependent relationship 
with the technology operators or the lab 
and measurement technicians, who had no 
bias, and no personal interest in the 
direction of the results. The author did not 
know   any of the subjects, or any of the 
technicians, and was never involved in any 
of the subjects' treatments. The subjects 
did not receive a specific diet or 
instructions regarding changes in their 
lifestyles. 
Blood samples were analysed by four 
different labs, each chosen by each of the 
four different participating clinics. Blood 
tests and measurements were taken prior 
to initiating treatment, and one week after 
12 one-hour treatments that took place 
three times weekly, for four consecutive 
weeks. Following blood tests and 
measurements, each subject went to their 
private treatment room and lay on a 
massage bed, while the 16 cables   with the 
gel pads were attached onto his/ her body 
by the technology operator. The cables 
from ten of the channels were attached 
onto the gel pads of the waist and 
abdomen, and the cables from the six 
remaining channels were attached onto the 
gel pads placed along the lymphatic system 
pathways of the legs and arms, to   enhance 
lymphatic drainage during treatment. All 
four clinics had at least one physician 
available during the course of the twelve 
treatments, in case a subject had an 
adverse reaction. No adverse reactions 
were reported by any of the subjects. 
All subjects gave a detailed report of their 
subjective experience at least two months 
after their treatments, at the time they 
signed the consent forms which, for some 
subjects was nine to ten months after the 
twelve treatments. 
The procedure was performed in 
accordance with the ethical standards and 
principles for medical research involving 

human subjects and was approved by the 
ethical boards of all four clinics. 
 
Results 
The data was analyzed with T-tests for two 
dependent means. Results indicated an 
inverse testosterone/cortisol relationship 
where testosterone increased while cortisol 
declined. This was the opposite of the 
cortisol/testosterone correlation observed 
after strenuous physical exercise, where 
cortisol increases while testosterone 
decreases, leading to inevitable weight 
gain. Testosterone increase was 
demonstrated by all subjects at different 
levels with an average percentage of 
+25.90% (Table 1). Cortisol was 
consistently reduced in all subjects with an 
average percentage decrease of -13.48% 
(Table 1). Statistical analysis reflected a 
significance level of p<0.001 for 
testosterone, and p<0.01 for cortisol, which, 
however, remained within the normal 
range (Table 6). All subjects evidenced 
increases in IGF-1 and SMM that were 
statistically significant: IGF-1 (p<0.0001), 
and SMM (p<0.00001) (Table 6). Mean 
average percentage increase of IGF-1 was 
+26.68%, which remained within the 
normal range. Mean average percentage 
increase for SMM was +26.75% (Table 2). 
There was a statistically significant 
decrease of BMI (Tables 2, 6). Triglycerides 
and VLDL also decreased significantly in all 
subjects: Significance level was p<0.0001 
for triglycerides and p<0.00001 for VLDL 
(Table 6). Mean average percentage 
decrease was -30.28% for triglycerides, and 
-46.25% for VLDL (Table 3). 
T-tests for dependent means showed 
statistically significant results for both 
Visceral Adipose Tissue and Free T3 at 
p<0.00001 (Table 6). Average percentage 
decrease of visceral adipose tissue was -
18.20% (Table 4). Average percentage 
increase of Free T3 was +20.98% (Table 4). 
There was an inverse relationship between 
leptin and ghrelin where leptin 
significantly increased (p<0.0001) and 
ghrelin significantly decreased (p<0.01) 
(Table 6). Leptin increased for all subjects 
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who had reported hyperphagia at an 
average of +23.41%, while ghrelin decreased 
at a mean average -8.7% (Table 5). 
Importantly, leptin and ghrelin values 
increased and decreased respectively 
within the normal range (Table 5).  All 

subjects reported sustained results, 
reduced food consumption and reduced 
cravings after the twelve treatments. They 
also reported that the treatments had 
helped them jump-start a more active 
lifestyle that included a healthier diet. 

 
Table 1: Blood Plasma Subjects’ Results on Testosterone and Cortisol for each subject. (Female 
Normal Ranges for Testosterone: Premenopausal 21-60 yrs 9.01 - 47.94 ng/dL. Postmenopausal 
45-87 yrs<7.00 - 45.62 ng/dL).  
GENDER 

/ 
AGE 

MEDICAL 
HISTORY 

BMI TESTOSTERON
E TOTAL PRE 

ng/dL 

TESTOSTERONE 
TOTAL PRE 

(ng/dL) 

Normal 
Range 
ng/dL 

TESTOSTERO
NE % 

Increase 
ng/dL 

CORTISOL 
PRE 

nmol/L 

CORTISOL 
POST 

nmol/L 

CORTISOL: Normal 
Range nmol/L 

CORTISOL % 
decrease 
nmol/L 

F/ 48 Diabetes 
Hyperphagia 

31.2 9.84 14.88 7.00 - 
45.62 

+51.21% 227 212 83-359 -6.61% 

F/ 54 Diabetes 
Hyperphagia 

30.4 8.68 9.93 7.00 - 
45.62 

+14.40% 345 297 83-359 -13.91% 

F/ 56 Prediabetes 
Hyperphagia 

31.6 14.32 19.64 7.00 - 
45.62 

+37.15% 466 412 83-359 -11.58% 

F/ 47 Hyperphagia 28.7 16.33 21.56 7.00 - 
45.62 

+32.02% 296 274 83-359 -6.75% 

F/ 52 Prediabetes 
Hypertension 
Hyperphagia 

26.8 11.82 12.93 7.00 - 
45.62 

+9.39% 358 206 83-359 - 42.48% 

F/ 49 Hyperphagia 27.1 18.33 21.49 7.00 - 
45.62 

+17.23% 423 412 83-359 -2.6% 

F/ 58 Prediabetes 
Hypertension 
Hyperphagia 

29.5 8.12 9.34 7.00 - 
45.62 

+15.02% 312 276 83-359 -11.53% 

F/ 50 Hyperphagia 27.3 10.21 13.28 7.00 - 
45.62 

+30.06% 311 292 83-359 -6.11% 

F/ 55 Prediabetes 
Hyperphagia 

27.1 12.43 15.22 7.00 - 
45.62 

+22.44% 318 255 83-359 -19.81% 

F/ 49 Hyperphagia 29.5 17.43 22.68 7.00 - 
45.62 

+30.12% 298 258 83-359 -13.42% 

 Mean Average Testosterone % Increase +25.90% Mean Average Cortisol % Decrease -13.48% 

 
Table 2: Blood Plasma Subjects’ Results on IGF-1 and Results on SMM. 

GEN
DER 

/ 
AGE 

MEDICAL HISTORY BMI BMI IGF-1 

PRE 

nmol/L 

IGF-1 

POST 

nmol/L 

IGF-1 Normal 

Range nmol/L 

IGF-1 % 
Increase 
nmol/L 

SKELETAL 

MUSCLE 

MASS 
(SMM) 

PRE 

SKELETAL 

MUSCLE 

MASS 
(SMM) 
POST 

SMM 
% Decrease 

F/ 48 Diabetes 

Hyperphagia 

31.
2 

28
.7 

12.23 14.17 11.25-28.8 +14.86% 12.74 14.66 +15.07% 

F/ 54 Diabetes 
Hyperphagia 

30.
4 

28
.2 

11.65 12.33 11.25-28.8 +5.83% 11.45 12.95 +13.10% 

F/ 56 Prediabetes 

Hyperphagia 

31.
6 

30
.1 

11.17 12.79 11.25-28.8 +14.50% 12.66 14.76 +16.58% 

F/ 47 Hyperphagia 28
.7 

25
.9 

13.94 17.21 11.25-28.8 +23.45% 16.86 19.45 +15.36% 

F/ 52 Prediabetes 

Hypertension 

Hyperphagia 

26
.8 

25
.7 

12.27 14.32 11.25-28.8 +7.65% 11.99 14.27 +19.01% 

F/ 49 Hyperphagia 27.
1 

25
.4 

12.18 14.72 11.25-28.8 +20.85% 12.67 16.59 +30.93% 

F/ 58 Prediabetes 

Hypertension 

Hyperphagia 

29
.5 

27
.2 

10.21 11.99 11.25-28.8 +17.43% 11.32 12.60 +11.30% 

F/ 50 Hyperphagia 27.
3 

25
.3 

12.87 14.36 11.25-28.8 +11.57% 11.04 13.96 +26.45% 

F/ 55 Prediabetes 

Hyperphagia 

27.
1 

24
.9 

11.43 12.85 11.25-28.8 +12.42% 12.30 13.94 +13.33% 

F/ 49 Hyperphagia 29
.5 

26
.5 

13.82 15.26 11.25-28.8 +10.41% 12.15 13.93 +14.65% 

Average 
BMI Pre: 29.2 

Average 
BMI Post:  26.75 

Mean Average 
IGF-1 % Increase 

+13.90% Mean Average % 
Increase for SMM 

+17.58% 
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Table 3: Blood Plasma Results on VLDL and Triglycerides for each subject. 
GENDER / 

AGE 
MEDICAL HISTORY BMI TRIGLY 

CERIDES PRE 
mmol/L 

TRIGLY 
CERIDES 
POST 

mmol/L 

Normal 
Range 

mmol/L 

TRIGLY CERIDES 
% Decrease 

mmol/L 

VLDL PRE 
mmol/L 

VLDL 
POST 

mmol/L 

Normal 
Range 

mmol/L 

VLDL  
% Decrease 

F/ 48 Diabetes 
Hyperphagia 

31.2 3.12 1.99 <1.7 -36.22% 1.98 1.26 <1.6 -36.36% 

F/ 54 Diabetes 
Hyperphagia 

30.4 2.76 2.14 <1.7 -22.46% 2.15 1.53 <1.6 -28.83% 

F/ 56 Prediabetes 
Hyperphagia 

31.6 3.88 2.34 <1.7 -39.69% 2.11 1.64 <1.6 -22.27% 

F/ 47 Hyperphagia 28.7 2.10 1.44 <1.7 -21.42% 1.66 0.97 <1.6 -68.6% 

F/ 52 Prediabetes 
Hypertension 
Hyperphagia 

26.8 1.93 1.53 <1.7 -20.73% 1.73 1.43 <1.6 -92.3% 

F/ 49 Hyperphagia 27.1 1.87 1.63 <1.7 -12.83% 1.66 1.34 <1.6 -19.28% 

F/ 58 Prediabetes 
Hypertension 
Hyperphagia 

29.5 2.67 1.66 <1.7 -37.82% 1.88 0.95 <1.6 -49.46% 

F/ 50 Hyperphagia 27.3 1.95 1.48 <1.7 -24.11% 1.53 0.99 <1.6 -35.95% 

F/ 55 Prediabetes 
Hyperphagia 

27.1 1.92 1.12 <1.7 -41.66% 1.72 0.84 <1.6 -51.16% 

F/ 49 Hyperphagia 29.5 2.28 1.24 <1.7 -45.61% 1.75 0.73 <1.6 -58.28% 

  Mean Average Triglycerides  % Decrease -30.26% Mean Average VLDL % Decrease -46.25% 

 
Table 4: Scale Results on Visceral Adipose Tissue and Blood Plasma Results on Free T3 
(CMIA) for each subject. 

GENDER / 
AGE 

MEDICAL 
HISTORY 

BMI VISCERAL FAT  
PRE 

VISCERAL FAT 
POST 

VISCERAL FAT 
% Decrease 

FREE T3 PRE 
pmol/L 

FREE T3 POST 
pmol/L 

Normal Range 
pmol/L 

FREE T3  
% Increase 

pmol/L 

F/ 48 Diabetes 
Hyperphagia 

31.2 142.65 119.42 -16.28% 2.19 2.88 2.63-5.7 31.50% 

F/ 54 Diabetes 
Hyperphagia 

30.4 138.54 112.30 -18.94% 2.34 2.76 2.63-5.7 34.95% 

F/ 56 Prediabetes 
Hyperphagia 

31.6 144.23 121.12 -23.11% 1.98 2.64 2.63-5.7 33.33% 

F/ 47 Hyperphagia 28.7 123.55 96.48 -21.91% 2.67 2.93 2.63-5.7 9.73% 

F/ 52 Prediabetes 
Hypertension 
Hyperphagia 

26.8 104.38 89.23 -14.51% 2.32 2.89 2.63-5.7 21.98% 

F/ 49 Hyperphagia 27.1 108.93 87.44 -19.73% 2.89 3.05 2.63-5.7 5.53% 

F/ 58 Prediabetes 
Hypertension 
Hyperphagia 

29.5 119.67 98.66 -17.55% 2.29 2.78 2.63-5.7 21.39% 

F/ 50 Hyperphagia 27.3 117.80 95.64 -18.81% 2.68 3.29 2.63-5.7 22.76% 

F/ 55 Prediabetes 
Hyperphagia 

27.1 98.77 81.32 -17.66% 2.16 2.59 2.63-5.7 19.91% 

F/ 49 Hyperphagia 29.5 121.63 105.24 -13.47% 2.86 3.11 2.63-5.7 8.74% 

 Mean Average Visceral Fat % Decrease -18.20% Mean Average Free T3 % increase + 20.98 

 
Table 5: Blood Plasma Results on Leptin (Reference Ranges of Leptin Levels According to 
Body Mass Index, Gender and Development Stage [53]. Blood Plasma Results on Ghrelin for 
overweight individuals: 340-450 pg/mL. Ghrelin normal range for normal weight individuals: 
520-700 pg/mL. 

GENDER / 
AGE 

MEDICAL 
HISTORY 

BMI LEPTIN PRE 
(ng/mL) 

LEPTIN 
POST 

(ng/mL) 

Normal 
Range (ng/mL) 

%Increase 
(ng/mL) 

GHRELIN PRE 
(pg/mL) 

GHRELIN POST 
(pg/mL) 

Normal 
Range 

(pg/mL) 

% Decrease 
(pg/mL) 

F/ 48 Diabetes 
Hyperphagia 

31.2 21.45 27.44 12.2-67.5 27.92% 483 414 340-450 -14.28% 



Xanya Sofra  | Volume 1; Issue 2 (2020) | Mapsci-JEMR-1(2)-010| Research Article 
Citation: Sofra X. The Affinity between Obesity and COVID-19. J Endo Metabol Res. 2020;1(2):1-13. 

 

 

 
Table 6: T-Tests Statistical Significance Results on Blood Plasma and Measurement Variables. 

 
Discussion 
This randomized double-blind pilot study 
was performed on a small sample of 
menopausal females with sedentary 
lifestyles and reported hyperphagia. The 
objective was to search for exercise 
alternatives that can theoretically enhance 
immune defenses against viral infections, 
based on an improved health status. A 
growing number of research projects 
identify obesity as one of the most 
prominent COVID19 vulnerability factors. 
The abundance of angiotensin-converting 
enzyme-2 (ACE2) receptors in adipose 
tissue turns overweight individuals into 
COVID19 chosen targets, by virtue of the 
virus’ specific binding affinity to ACE2 
receptors. Accumulated adiposity renders 
physical activity progressively more 
cumbersome and exhausting, gradually 
diminishing the possibility of adopting 
exercise as a solution. An important 

consideration is that weight loss inevitably 
rebounds when left in the mercy of leisure 
and gastronomical delights that have 
consequently increased obesity up to a 
tenfold around the world in the past few 
years, preluding the devastating effects of 
this highly contagious pandemic. 
Cortisol, and the appetite controlling 
hormones leptin and ghrelin are key to 
reducing weight. We investigated these 
instigators of increased food consumption 
and found a statistically significant 
increase in the anorexic hormone leptin, 
accompanied by a significant decrease of 
the orexigenic hormone ghrelin, and the 
stress hormone cortisol, with all upwards 
and downwards fluctuations remaining 
within normalcy. Additionally, results 
demonstrated a significant decline in 
visceral adipose tissue, VLDL and 
triglycerides and a normal range increase 

F/ 54 Diabetes 
Hyperphagia 

30.4 14.63 18.08 10.6-58.3 23.58% 488 463 340-450 -5.13% 

F/ 56 Prediabetes 
Hyperphagia 

31.6 10.67 13.66 12.2-67.5 28.02% 462 398 340-450 -13.85% 

F/ 47 Hyperphagia 28.7 7.09 11.33 7.9-43.5 59.80% 345 376 340-450 -8.98% 

F/ 52 Prediabetes 
Hypertension 
Hyperphagia 

26.8 12.34 15.12 5.9-32.4 22.53% 498 453 340-450 -9.03% 

F/ 49 Hyperphagia 27.1 10.65 12.39 6.8-37.5 16.33% 357 313 340-450 -12.32% 

F/ 58 Prediabetes 
Hypertension 
Hyperphagia 

29.5 20.66 21.45 9.1-50.4  387 364 340-450 -5.94% 

F/ 50 Hyperphagia 27.3 11.65 15.43 6.8-37.5 3.82% 401 389 340-450 -2.99% 

F/ 55 Prediabetes 
Hyperphagia 

27.1 15.24 18.56 6.8-37.5 21.78% 465 432 340-450 -7.09% 

F/ 49 Hyperphagia 29.5 18.54 19.82 9.1-50.4 6.90% 474 439 340-450 -7.38% 

 Mean Average Visceral Fat % Decrease +23.41% Mean Average Grelin 
% Decrease 

-8.7% 

 Mean S2 =SS/df S2M = S2/N SM= √S2M T Value p Value Probability 

VLDL -0.65 0.06 0.01 0.08 -8.29 <0.00001 P<0.00001 

Triglycerides -0.79 0.15 0.02 0.12 -6.36 0.00007 P<0.0001 

Free T-3 0.45 0.03 0.00 0.06 7.8 0.00001 P<0.0001 

Leptin 3.04 2.32 0.23 0.48 6.31 0.00007 P<0.0001 

Ghrelin -31.9 801.66 80.17 8.95 -3.56 0.00305 P<0.01 

Cortisol -46 1691.11 169.11 13 -3.54 0.00317 P<0.01 

Testosterone 3.34 3.14 0.31 0.56 5.97 0.00011 P<0.001 

Visceral Adipose 
Tissue 

-21.33 15.81 1.58 1.26 -16.96 <0.00001 P<0.00001 

Skeletal Muscle 
Mass 

2.19 0.62 0.06 0.25 8.83 <0.00001 P<0.00001 

IGF-1 1.82 0.49 0.05 0.22 8.21 <0.00001 P<0.00001 

BMI -2.13 0.34 0.03 0.18 -11.59 <0.00001 P<0.00001 
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of free T3, and testosterone. Abnormalities 
in these variables have been associated 
with pre-existing conditions susceptible to 
COVID-19, including diabetes, CVD and 
respiratory diseases. Testosterone 
increased while cortisol decreased but 
without spiking outside the normal range, 
in contrast to the adverse 
cortisol/testosterone inverse relationship 
observed after strenuous overtraining that 
can undermine fitness by increasing stress 
eating behaviors. The IGF-1 and skeletal 
muscle mass increase delineated in our 
findings, may be protective in cases of pre-
existing muscle tissue damage identified in 
COVID-19 patients as a result of high LDH-
4 and LDH-5, or age-related sarcopenia.  
This clinical trial explored an alternative to 
exercise at a time when gyms and other 
physical activity facilities are closed due to 
COVID-19. It is meant as a preventive and 
protective method and is not intended as a 
medical treatment. No conclusions can be 
drawn regarding its effects on COVID-19 
symptomatology until it is actually 
implemented on patients infected by the 
virus.  
Overall, subjects reported an increase in 
energy and motivation to engage in 
physical activity, along with significantly 
reduced hyperphagia as noted by less 
cravings for sugar and fatty or fried foods, 
yet, normal appetite, attesting to the 
reduced cortisol and ghrelin and increased 
leptin found in their blood samples. There 
are several improvements that can be 
applied to the methodology of the current 
research, including imaging methods and 
exploration of inflammatory and toxicity 
markers that can further validate the 
hypothesis of health improvement after 
using this alternative to exercise. 
 
Conflict of Interests 
The author has no conflicts of interests to 
disclose  
 
Acknowledgement 
The author received no funding for this 
research project. The author would like to 
thank the clinics and their patients who 

consented to offer their results for this 
study. 
 
References 
1. Hu X, Chen D, Wu L, He G, Ye W. 
Low Serum Cholesterol Level Among 
Patients with COVID-19 Infection in 
Wenzhou, China. China (February 21, 
2020). 2020 Feb 21. 
2. Iaccarino G, Grassi G, Borghi C, 
Ferri C, Salvetti M, Volpe M. Age and 
multimorbidity predict death among 
COVID-19 patients: results of the SARS-
RAS study of the Italian Society of 
hypertension. Hypertension. 2020 Aug; 
76(2):366-72. 
3. Driggin E, Madhavan MV, Bikdeli 
B, Chuich T, Laracy J, Biondi-Zoccai G, 
Brown TS, Der Nigoghossian C, Zidar DA, 
Haythe J, Brodie D. Cardiovascular 
considerations for patients, health care 
workers, and health systems during the 
COVID-19 pandemic. Journal of the 
American College of Cardiology. 2020 May 
12;75(18):2352-71. 
4. Ren J, Grundy SM, Liu J, Wang W, 
Wang M, Sun J, Liu J, Li Y, Wu Z, Zhao D. 
Long-term coronary heart disease risk 
associated with very-low-density 
lipoprotein cholesterol in Chinese: the 
results of a 15-Year Chinese Multi-
Provincial Cohort Study (CMCS). 
Atherosclerosis. 2010 Jul 1;211(1):327-32. 
5. Howard BV, Lee ET, Cowan LD, 
Fabsitz RR, Howard WJ, Oopik AJ, Robbins 
DC, Savage PJ, Yeh JL, Welty TK. Coronary 
heart disease prevalence and its relation to 
risk factors in American Indians: the Strong 
Heart Study. American journal of 
epidemiology. 1995 Aug 1;142(3):254-68. 
6. Hu X, Chen D, Wu L, He G, Ye W. 
Declined serum high density lipoprotein 
cholesterol is associated with the severity 
of COVID-19 infection. ClinicaChimica 
Acta. 2020 Nov 1;510:105-10. 
7. Clark A, Jit M, Warren-Gash C, 
Guthrie B, Wang HH, Mercer SW, 
Sanderson C, McKee M, Troeger C, Ong 
KL, Checchi F. Global, regional, and 
national estimates of the population at 
increased risk of severe COVID-19 due to 



Xanya Sofra  | Volume 1; Issue 2 (2020) | Mapsci-JEMR-1(2)-010| Research Article 
Citation: Sofra X. The Affinity between Obesity and COVID-19. J Endo Metabol Res. 2020;1(2):1-13. 

 

 

underlying health conditions in 2020: a 
modelling study. The Lancet Global 
Health. 2020 Aug 1;8(8):e1003-17. 
8. Palaiodimos L, Kokkinidis DG, Li 
W, Karamanis D, Ognibene J, Arora S, 
Southern WN, Mantzoros CS. Severe 
obesity, increasing age and male sex are 
independently associated with worse in-
hospital outcomes, and higher in-hospital 
mortality, in a cohort of patients with 
COVID-19 in the Bronx, New York. 
Metabolism. 2020 Jul;108:154262. 
9. Ullah AZ, Sivapalan L, Chelala C, 
Kocher HM. COVID-19 in patients with 
hepatobiliary and pancreatic diseases in 
East London: A single-centre cohort study. 
medRxiv. 2020 Jan 1. 
10. Ozemek C, Laddu DR, Lavie CJ, 
Claeys H, Kaminsky LA, Ross R, Wisloff U, 
Arena R, Blair SN. An update on the role of 
cardiorespiratory fitness, structured 
exercise and lifestyle physical activity in 
preventing cardiovascular disease and 
health risk. Progress in cardiovascular 
diseases. 2018 Nov 1;61(5-6):484-90. 
11. Kassir R. Risk of COVID‐19 for 
patients with obesity. Obesity Reviews. 
2020 Jun;21(6). 
12. Banerjee M, Gupta S, Sharma P, 
Shekhawat J, Gauba K. Obesity and 
COVID-19: A Fatal Alliance. Indian Journal 
of Clinical Biochemistry. 2020 Jul 10:1-8. 
13. Zhou F, Yu T, Du R, Fan G, Liu Y, 
Liu Z, Xiang J, Wang Y, Song B, Gu X, Guan 
L. Clinical course and risk factors for 
mortality of adult inpatients with COVID-
19 in Wuhan, China: a retrospective cohort 
study. The lancet. 2020 Mar 11. 
14. Ruan Q, Yang K, Wang W, Jiang L, 
Song J. Clinical predictors of mortality due 
to COVID-19 based on an analysis of data 
of 150 patients from Wuhan, China. 
Intensive care medicine. 2020 
May;46(5):846-8. 
15. Ritchie AI, Singanayagam A. 
Immunosuppression for 
hyperinflammation in COVID-19: a double-
edged sword?. The Lancet. 2020 Apr 
4;395(10230):1111. 
16. Lee JS, Park S, Jeong HW, Ahn JY, 
Choi SJ, Lee H, Choi B, Nam SK, Sa M, 

Kwon JS, Jeong SJ. Immunophenotyping of 
COVID-19 and influenza highlights the role 
of type I interferons in development of 
severe COVID-19. Science immunology. 
2020 Jul 10;5(49). 
17. Sparavigna AC. Covid-19 Cytokine 
Release Syndrome and Drugs. 
18. Critchley JA, Carey IM, Harris T, 
DeWilde S, Hosking FJ, Cook DG. Glycemic 
control and risk of infections among people 
with type 1 or type 2 diabetes in a large 
primary care cohort study. Diabetes care. 
2018 Oct 1;41(10):2127-35. 
19. Gupta R, Hussain A, Misra A. 
Diabetes and COVID-19: evidence, current 
status and unanswered research questions. 
European journal of clinical nutrition. 2020 
May 13:1-7. 
20. Duntas LH, Orgiazzi J, Brabant G. 
The interface between thyroid and diabetes 
mellitus. Clinical endocrinology. 2011 
Jul;75(1):1-9. 
21. Grais, I.M. and Sowers, J.R., 2014. 
Thyroid and the heart. The American 
journal of medicine, 127(8), pp.691-698.  
22. Wang C. The relationship between 
type 2 diabetes mellitus and related thyroid 
diseases. Journal of diabetes research. 2013 
Oct;2013. 
23. Baxter JD, Webb P. Thyroid 
hormone mimetics: potential applications 
in atherosclerosis, obesity and type 2 
diabetes. Nature reviews Drug discovery. 
2009 Apr;8(4):308-20. 
24. Chiodini I, Adda G, Scillitani A, 
Coletti F, Morelli V, Di Lembo S, 
Epaminonda P, Masserini B, Beck-Peccoz 
P, Orsi E, Ambrosi B. Cortisol secretion in 
patients with type 2 diabetes: relationship 
with chronic complications. Diabetes care. 
2007 Jan 1;30(1):83-8.  
25. hiodini, I., Adda, G., Beck-Peccoz, 
P., Orsi, E., Ambrosi, B. and Arosio, M., 
2007. Cortisol Secretion in Patients With 
Type 2 Diabetes: Relationship With 
Chronic Complications: Response to 
Castillo-Quan and Pérez-Osorio. Diabetes 
Care, 30(6), pp.e50-e50.  
26. Sher L. Type D personality: the 
heart, stress, and cortisol. Qjm. 2005 May 
1;98(5):323-9. 



Xanya Sofra  | Volume 1; Issue 2 (2020) | Mapsci-JEMR-1(2)-010| Research Article 
Citation: Sofra X. The Affinity between Obesity and COVID-19. J Endo Metabol Res. 2020;1(2):1-13. 

 

 

27. Isidori AM, Arnaldi G, Boscaro M, 
Falorni A, Giordano C, Giordano R, 
Pivonello R, Pozza C, Sbardella E, Simeoli 
C, Scaroni C. Towards the tailoring of 
glucocorticoid replacement in adrenal 
insufficiency: the Italian Society of 
Endocrinology Expert Opinion. Journal of 
endocrinological investigation. 2020 
May;43(5):683-96. 
28. Hewagalamulage SD, Lee TK, 
Clarke IJ, Henry BA. Stress, cortisol, and 
obesity: a role for cortisol responsiveness in 
identifying individuals prone to obesity. 
Domestic animal endocrinology. 2016 Jul 
1;56:S112-20. 
29. Alti D, Sambamurthy C, Kalangi SK. 
Emergence of leptin in infection and 
immunity: scope and challenges in 
vaccines formulation. Frontiers in Cellular 
and Infection Microbiology. 2018 May 
9;8:147. 
30. Park HK, Ahima RS. Physiology of 
leptin: energy homeostasis, 
neuroendocrine function and metabolism. 
Metabolism. 2015 Jan 1;64(1):24-34. 
31. Budak E, Sánchez MF, Bellver J, 
Cerveró A, Simón C, Pellicer A. 
Interactions of the hormones leptin, 
ghrelin, adiponectin, resistin, and PYY3-36 
with the reproductive system. Fertility and 
sterility. 2006 Jun 1;85(6):1563-81. 
32. Montague CT, Farooqi IS, 
Whitehead JP, Soos MA, Rau H, Wareham 
NJ, Sewter CP, Digby JE, Mohammed SN, 
Hurst JA, Cheetham CH. Congenital leptin 
deficiency is associated with severe early-
onset obesity in humans. Nature. 1997 
Jun;387(6636):903-8. 
33. Haynes WG. Role of leptin in 
obesity‐related hypertension. Experimental 
physiology. 2005 Sep;90(5):683-8. 
34. Banks WA. Role of the blood–brain 
barrier in the evolution of feeding and 
cognition. Annals of the New York 
Academy of Sciences. 2012 Aug;1264(1):13.  
35. Zakrzewska KE, Cusin I, Sainsbury 
A, Rohner-Jeanrenaud F, Jeanrenaud B. 
Glucocorticoids as counterregulatory 
hormones of leptin: toward an 
understanding of leptin resistance. 
Diabetes. 1997 Apr 1;46(4):717-9. 

36. de Gusmao Correia ML, Haynes 
WG. Leptin, obesity and cardiovascular 
disease. Current opinion in nephrology and 
hypertension. 2004 Mar 1;13(2):215-23. 
37. O'Rourke L, Grønning LM, Yeaman 
SJ, Shepherd PR. Glucose-dependent 
regulation of cholesterol ester metabolism 
in macrophages by insulin and leptin. 
Journal of Biological Chemistry. 2002 Nov 
8;277(45):42557-62. 
38. Abdemur A, Slone J, Berho M, 
Gianos M, Szomstein S, Rosenthal RJ. 
Morphology, localization, and patterns of 
ghrelin-producing cells in stomachs of a 
morbidly obese population. Surgical 
Laparoscopy Endoscopy & Percutaneous 
Techniques. 2014 Apr 1;24(2):122-6. 
39. Kodama S, Saito K, Tanaka S, Maki 
M, Yachi Y, Asumi M, Sugawara A, Totsuka 
K, Shimano H, Ohashi Y, Yamada N. 
Cardiorespiratory fitness as a quantitative 
predictor of all-cause mortality and 
cardiovascular events in healthy men and 
women: a meta-analysis. Jama. 2009 May 
20;301(19):2024-35. 
40. Farrell SW, Braun L, Barlow CE, 
Cheng YJ, Blair SN. The relation of body 
mass index, cardiorespiratory fitness, and 
all‐cause mortality in women. Obesity 
Research. 2002 Jun;10(6):417-23. 
41. Barry VW, Baruth M, Beets MW, 
Durstine JL, Liu J, Blair SN. Fitness vs. 
fatness on all-cause mortality: a meta-
analysis. Progress in cardiovascular 
diseases. 2014 Jan 1;56(4):382-90. 
42. León-Latre M, Moreno-Franco B, 
Andrés-Esteban EM, Ledesma M, 
Laclaustra M, Alcalde V, Peñalvo JL, 
Ordovás JM, Casasnovas JA. Sedentary 
lifestyle and its relation to cardiovascular 
risk factors, insulin resistance and 
inflammatory profile. Revista Española de 
Cardiología (English Edition). 2014 Jun 
1;67(6):449-55. 
43. Lavie CJ, Ozemek C, Carbone S, 
Katzmarzyk PT, Blair SN. Sedentary 
behavior, exercise, and cardiovascular 
health. Circulation research. 2019 Mar 
1;124(5):799-815. 
44. Imboden MT, Harber MP, Whaley 
MH, Finch WH, Bishop DL, Fleenor BS, 



Xanya Sofra  | Volume 1; Issue 2 (2020) | Mapsci-JEMR-1(2)-010| Research Article 
Citation: Sofra X. The Affinity between Obesity and COVID-19. J Endo Metabol Res. 2020;1(2):1-13. 

 

 

Kaminsky LA. The association between the 
change in directly measured 
cardiorespiratory fitness across time and 
mortality risk. Progress in Cardiovascular 
Diseases. 2019 Mar 1;62(2):157-62. 
45. Snijders T, Verdijk LB, van Loon LJ. 
The impact of sarcopenia and exercise 
training on skeletal muscle satellite cells. 
Ageing research reviews. 2009 Oct 
1;8(4):328-38. 
46. Landi F, Marzetti E, Martone AM, 
Bernabei R, Onder G. Exercise as a remedy 
for sarcopenia. Current Opinion in Clinical 
Nutrition & Metabolic Care. 2014 Jan 
1;17(1):25-31. 
47. Hill EE, Zack E, Battaglini C, Viru 
M, Viru A, Hackney AC. Exercise and 
circulating cortisol levels: the intensity 
threshold effect. Journal of 
endocrinological investigation. 2008 Jul 
1;31(7):587-91. 
48. Reynolds RM, Labad J, Strachan 
MW, Braun A, Fowkes FG, Lee AJ, Frier 
BM, Seckl JR, Walker BR, Price JF, 
Edinburgh Type 2 Diabetes Study (ET2DS) 
Investigators. Elevated fasting plasma 
cortisol is associated with ischemic heart 
disease and its risk factors in people with 
type 2 diabetes: the Edinburgh type 2 
diabetes study. The Journal of Clinical 
Endocrinology & Metabolism. 2010 Apr 
1;95(4):1602-8. 
49. Brownlee KK, Moore AW, Hackney 
AC. Relationship between circulating 
cortisol and testosterone: influence of 

physical exercise. Journal of sports science 
& medicine. 2005 Mar;4(1):76. 
50. Pedersen BK, Steensberg A, 
Schjerling P. Muscle‐derived interleukin‐6: 
possible biological effects. The Journal of 
physiology. 2001 Oct;536(2):329-37. 
51. Sofra X, Badami S. Adverse Effects 
of Sedentary Lifestyles: Inflammation, and 
High-Glucose Induced Oxidative Stress—A 
Double Blind Randomized Clinical Trial on 
Diabetic and Prediabetic Patients. Health. 
2020 Aug 19;12(08):1029. 
52. Sofra X, Lampe N. Empowering the 
woman: a comprehensive model of sexual 
anti-ageing. Journal of Aesthetic Nursing. 
2020 Apr 2;9(3):118-27. 
53. Sofra X. How to get rid of visceral 
fat: a randomised double-blind clinical 
trial. Journal of Aesthetic Nursing. 2020 
Sep 2;9(7):268-75. 
54. Sofra X. Gain without pain: beyond 
sport effortless exercise solutions. Journal 
of Aesthetic Nursing. 2020 Jun 2;9(5):202-
10. 
55. Sofra X. The Importance of 
Systemic Balance in Safeguarding Health: A 
Randomized Double-Blind Clinical Trial on 
VLDL, Triglycerides, Free T3, Leptin, 
Ghrelin, Cortisol and Visceral Adipose 
Tissue. Health. 2020 Aug 28;12(08):1067. 
56. Goldspink G, Scutt A, Martindale J, 
Jaenicke T, Turay L, Gerlach GF. Stretch 
and force generation induce rapid 
hypertrophy and myosin isoform gene 
switching in adult skeletal muscle. 

 


