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Physical Activity is  Magic 

Exercise Science in Diabetes in COVID Era



 Disclosures-None except-----
 Motivated by this Lady who talked 40 

min on this subject at ORLANDO ADA 
2018

 CAUTION: No guarantee this will give 
you  any extra knowledge and 
modification to  sustain behaviour 
change/  Happy to WASTE your TIME…

Amazing science of Exercise:
why do we fail to follow ? 



*****************************
Bouchardat as the first clinician to 
introduce “the intelligent use of 
exercise in the treatment of 
diabetes.”
********************************************

One physician who did not approve of exercise in 

diabetic patients was J. Seegen.

Paris physician and hygienist Apollinaire Bouchardat (1806-1886)

That time it was thought that that 
increasing use of exercise in 

diabetic therapy was a dangerous 
trend.

ART

In COVID time same?



With the use of exercise patients were allowed to 
consume more food, which was a liberty, 
uncommon in  diabetes clinic. 

The type of exercise he suggested in the 
conclusion of this study involved exercise of high intensity 
followed by rest periods of low intensity exercise.

“This is very similar to the principle of interval 
training, which is the base of many modern 

athletic programs”……………………….

“Total Regulation in the Treatment of Diabetes” (1919)

In a study  conducted by Allen  in 1915

Purpose of the talk
Resume all in COVID Era



“Exercise is the billion dollar 
drug that never gets 
prescribed”
-Phil Southerland

EASD,Vienna 15th Sept 14

*Increases CATHEPSIN-B 
secretion from skeletal 
muscles improving MEMORY 
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Sedentary life style

Systemic low level of  Inflammation
(Chronically increased levels

of IL-6,,TNFa,IL-1b etc.

Increased risk of Insulin 
resistance and DM/CAD 

risk

Eckadart et al,Diabetologia 2014



Savikj and Zierath (2020) Diabetologia DOI 10.1007/s00125-020-05166-9 

Acute response to an exercise bout



Thyfault and Bergouignan (2020) 
Diabetologia DOI 10.1007/s00125-
020-05177-6 



If molecular mechanisms get imprinted on our psyche, 
it acts as a motivational force to do regular exercise. 

Diabetes care physicians need to know these and translate it to patients 
in simple way to make them move on daily basis. 



The muscles are the 

major consumer of 

glucose during 

exercise

Glucose on the Go

 In each cell, muscles store dense packets of glucose, accounting 

for around 2,000 calories worth of energy throughout the body

This energy just stays there unless you contract the muscle.

Muscle contractions have a 

powerful effect on how the body 

processes glucose, the original 

biofuel. 



In healthy, non-diabetes patients, glucose 
production can be up to 10 mg/kg body mass/min 

during high-intensity aerobic exercise
(i.e., 50–70% of maximal aerobic capacity, 

VO2max)

Very minimal changes in circulating glucose 
concentration.

During intense anaerobic exercise that typically lasts only seconds to minutes, 
hepatic glucose production may reach 15 mg/kg body mass/min, an amount 

that exceeds muscular glucose disposal.

To match peripheral glucose disposal into working muscle, or if not done, 
circulating glucose levels will drop.

Exercise 
Challenges 

Normal 
Glucose 

Homeostasis



“What’s so good about exercise is that 

even if the muscles are insulin resistant 
at rest, that’s irrelevant with exercise.”

This second pathway created during exercise is a boon 

for anyone with type 2 diabetes, which is marked by 
insulin resistance.

. “When the body is at rest, it has one mechanism 

for getting glucose out of the bloodstream. That way 
is insulin,” 



 Exercise starts its job by placing an energy demand on skeletal 
muscles. With utilization of glucose and fatty acids, generation of 
adenosine triphosphate occurs. 

 Both insulin and exercise increase skeletal muscle glucose uptake by 
translocation of glucose transporter 4 (GLUT4). 

 Exercise however, has no effect on insulin receptor, it modulates 
post-receptor insulin signaling. 

Exercise Journey starts…..



• There are key fuel metabolic genes like
1. Peroxisome proliferator-activated receptor-γ coactivator-1 alpha (PGC-1α), 
2. Peroxisome proliferator-activated receptor beta or delta (PPAR-β or δ) 
3. Pyruvate dehydrogenase kinase-4 (PDK-4).

These key genes are regulated by exercise via 
 Genetic variation, 
 Transcriptional factors,
 Microribonucleic acids (mRNAs),
 Histone modifications, 
 CpG island methylation 

These are orchestrated within skeletal muscles by
increased expression for functional response 

Medicine Update APICON  2019



• Most exciting relevant science to acute exercise is that it activates 
alternative molecular signals that can bypass defects in insulin 

signaling in skeletal muscles. It results in insulin-independent increase 
in glucose uptake. 

 lncreased insulin sensitivity, 
 Increased Oxidative capacity, 
 Increased mitochondrial content. 

Mitochondrial function is known to control regulation of peripheral insulin sensitivity 

Exercise



Insulin isn’t required for glucose to enter into the 
cell when exercising………………

What is known is 
that this pathway isn’t 
affected by people 
with type 2 diabetes, 
making exercise a 
prime method for 
improving, or at least 
controlling the 
disease. 
CMGU continues for 
several hours post 
exercise

Contraction-mediated uptake (CMGU) occurs when we exercise 

So essentially muscle contraction 
allows glucose to enter the cell.

A form of non-insulin dependent glucose uptake 



 The amazing thing about exercise is that it 

exerts its effects very quickly. 

 There are long-term benefits, too, of 

course, but you'll also get acute, nearly 
instantaneous benefits as well. 

The increased insulin sensitivity decreases within 3 days after 
exercise and no longer apparent after 1 week. 



Aerobic types of physical activity which 
require a sustained increase in heart rate are associated 
with beneficial adaptations including increased stroke 
volume and cardiac output, reduced resting heart rate, 

increased mitochondrial and capillary density, and 
improved body composition through reductions in fat 

mass.

How the intervention might work Physical activity leads to a number of physiological 
adaptations in the body that In this regard, the 

beneficial effects of physical activity and exercise 

 Improved body 
composition and 
decreased visceral 
adiposity;

 Improved lipoprotein 
profiles,

 Insulin sensitivity and 
endothelial function; 

 Reductions in resting 
blood pressure, resting 
heart rate and 
Reduction in systemic 
inflammation.

Anaerobic types of activity such as resistance training 
lead to reductions in resting blood pressure via 

decreased peripheral vascular resistance as well as 
increases in insulin sensitivity and improvements in 

body composition and resting metabolic rate by 
promoting the accretion of metabolically active lean 

tissue.



 A recent study 
concludes Resistance 
training improves 
Cardiometabolic risk 
factors & serum 
metabolome even in 
previously healthy 
young men. 

 Thus, suggesting 
attenuated risk for 
future cardiovascular 
disease.





(B) Fstl1 decreases ischemic 
injury size through 
activation of the Akt/AMPK 
pathway (activating eNOS
and enhancing 
revascularization)  and early 
fibroblast stimulation (which 
aids in repair after ischemia-
reperfusion) 

(A) The myokine IL-6 
inhibits TNF-α , reducing 
inflammation and protecting 
against the formation of 
atherosclerosis ; stimulates 
GLP-1 secretion causing 
improved insulin secretion ; 
increases lipolysis and fatty 
acid oxidation in adipose 
tissue  and increases glucose 
uptake through the AMPK 
signaling pathway 

Exercise-induced myokines mediate 
organ cross-talk and improve 

cardiometabolic health

(C) Myonectin
(MyoN) increases 
fatty acid uptake in 
adipocytes and 
hepatocytes , and 
promotes protects 
against ischemic 
injury in the heart, 
possibly through Akt 
activation 

(D) NDNF improves 
survival after 
myocardial 
infarction (MI) by 
reducing apoptosis 
through stimulation 
of the 
Akt/AMPK/eNOS
pathway (enhancing 
revascularization)



Key points

•Regular exercise induces antiatherogenic 
adaptations in vascular function and structure, 
irrespective of traditional cardiovascular disease 
(CVD) risk factors.
•Regular exercise training improves cardiac 
parasympathetic regulation, thereby conferring 
protection against malignant arrhythmias, and 
also provides cardioprotection against 
ischaemia–reperfusion injury.
•Muscle-derived myokines are responsible for 
many of the beneficial effects of exercise, 
particularly by promoting a healthy anti-
inflammatory milieu.







 AMPK controls the overall balance between energy 
production and energy utilization in all eukaryotic 
cells.

 AMPK activation tilts the balance towards energy 
production. Among many other enzymes, it 
phosphorylates and inactivates HMG-CoA reductase 
and acetyl CoA carboxylase .

 This shuts down cholesterol synthesis and fat 
synthesis, and promotes fat oxidation.

[Canto et al (2009) and Rutter & Leclerc (2009)]

The "take home message" is that 
AMPK is intimately involved in the 
most effective treatments for type 
2 diabetes.

http://0-www.nature.com.wam.leeds.ac.uk/nature/journal/v458/n7241/full/nature07813.html
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T3G-4SSY90D-1&_user=7712981&_coverDate=01/15/2009&_rdoc=8&_fmt=high&_orig=browse&_srch=doc-info(


Research linking a hormone secreted during exercise to the conversion of white     
fat (white adipose tissue, WAT) to brown fat (brown adipose tissue, BAT).



 Acute exercise (moderate-to-vigorous intensity, less than 60 min) is now viewed as an 
important immune system adjuvant to stimulate the ongoing exchange of distinct and 
highly active immune cell subtypes between the circulation and tissues. 

 In particular, each exercise bout improves the antipathogen activity of tissue 
macrophages in parallel with an enhanced recirculation of immunoglobulins, anti-
inflammatory cytokines, neutrophils, NK cells, cytotoxic T cells, and immature B cells. 
With near daily exercise, these acute changes operate through a summation effect to 
enhance immune defense activity and metabolic health. •

 There is increasing evidence that the circulation surge in cells of the innate immune 
system with each exercise bout and the anti-inflammatory and antioxidant effect of 
exercise training have a summation effect over time in modulating tumorigenesis, 
atherosclerosis, and other disease processes.

Conclusions

https://www.sciencedirect.com/topics/medicine-and-dentistry/natural-killer-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/t-cell


 Irisin is known as feel-good myokine induced by exercise and its levels 
increase in individuals undergoing aerobic training. 

 This myokine increases the expression of the mitochondrial uncoupling 
protein UCP1, which is essential for browning of fat from white adipose 
tissue. It is said to be effective for thermogenesis.

 Some recent reports have questioned the existence of circulating human 
irisin but latest research has demonstrated that human irisin exists.

 It circulates and is well regulated by exercise. Importantly, circulating irisin
levels are lower in patients with both new onset and long term type 2 
diabetes. This pleads for role of exercise to increase irisin level in diabetes



AEROBIC

TRAINING

RESISTANCE

TRAINING

NEUROMUSCULAR ADAPTATIONS

 Muscle strength

 Muscle power

 Muscle endurance (stamina)

 Muscle Quality (strength per      

muscle unit)

 Muscle fibre size

 Muscle fibre composition

 Muscle fibre conduction velocity

Motor –sensory functions and 

symptoms of DPN

 Resting insulin level

 Insulin sensitivity

 Cardiovascular risk reduction

 Body Fat

 Lean body mass

 Aerobic capacity 

 Oxidative capacity

 Anaerobic capacity

Induced Improvement of Glucose Uptake

Adaptations are highly specific to 

the type of exercise
D

Aerobic exercises lead to 

 Increased capillary 
density, mitochondrial 
size and volume, 
oxidative capacity

 Improved substrate 

utilizations.

Anaerobic (Resistance) 

training leads to   

 Increase in lean body 

mass and strength and 

improved  glucose 

utilization

(glycolysis).

Zanuso, S., et al. Br J Sports Med 2017

METABOLIC ADAPTATIONS

 Resting insulin level
 Insulin sensitivity
 Cardiovascular risk reduction
 Body Fat
 Lean body mass
 Aerobic capacity 
 Oxidative capacity
 Anaerobic capacity

Muscle strength
Muscle power
Muscle endurance (stamina)
 Muscle Quality (strength per  

muscle unit)
Muscle fibre size
 Muscle fibre composition
Muscle fibre conduction velocity
Motor –sensory functions and 

symptoms of DPN

Mechanism 
of 
Exercise



Exercise in
CORONA

ERA



Acute exercise
 Stimulates the interchange 

of innate immune system cells 
and components 
between lymphoid tissues and 
the blood compartment. 

 Although transient, a 
summation effect occurs over 
time, with 
improved immunosurveillance
against pathogens and cancer 
cells and decreased systemic 
inflammation.

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/innate-immunity
https://www.sciencedirect.com/topics/medicine-and-dentistry/lymphatic-tissues
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunosurveillance




CASE:1
Today i's my 6 th day of COVID-19. Before my 
illness I used to regular gym. Today just for 
curiosity I did light exercise and found my SPO2 
drops from 98 to 93. Will it recover and can I do 
my exercise again

CASE:2
I am also at same stage as you... Difference being I 
used walk 10,000 steps daily before COVID-19 struck 
me... I would advice you not to do any kind of 
excercises (even if they are mild), it’s better to walk so 
that the thrombotic events can be taken care of. I have 
isolated at home and the daily step count has been 
reduced to 2500-3000. Hope this helps!

Case Study
(Real)



 Acute exercise is now viewed as an important immune system adjuvant 
to stimulate the ongoing exchange of leukocytes between the circulation 
and tissues.

 An ancillary benefit is that acute exercise may serve as a simple strategy 
to enrich the blood compartment of highly cytotoxic T-cell and NK cell 
subsets that can be harvested for clinical use.

 Metabolically, moderate exercise induces small, acute elevations in IL-6 
that exert direct anti-inflammatory effects, improving glucose and lipid 
metabolism over time.

 Another benefit may include an enhanced antibody-specific response 
when vaccinations are preceded by an acute exercise bout.

www.sciencedirect.com Journal of Sport and Health Science 8 
(2019) 201217



Transient immune dysfunction after heavy exertion 
Taken together, the best evidence supports 
that high exercise training workloads, 
competition events, and the associated 
physiological, metabolic, and psychological 
stress are linked to immune dysfunction, 
inflammation, oxidative stress, and muscle 
damage. 
NK cell and neutrophil function, various 
measures of T- and B-cell function, salivary 
IgA output, skin delayed-type 
hypersensitivity response, major 
histocompatibility complex II expression in 
macrophages, and other biomarkers of 
immune function are altered for several 
hours to days during recovery from 
prolonged and intensive endurance 
exercise.





Exercise influences immunosenescence

( Immunosenescence is defined as immune dysregulation with 
aging and is related to an increased susceptibility to 
infections, autoimmune diseases, neoplasias, metabolic 
diseases, osteoporosis, and neurologic disorders. )

 Enhanced vaccination 
responses, Lower numbers of 
exhausted/senescent T cells, 
Increased T-cell proliferative 
capacity,

 Lower circulatory levels of 
inflammatory cytokines (i.e., 
decreased “inflamm-aging”)

 Increased neutrophil phagocytic 
activity, 

 Lowered inflammatory response 
to bacterial challenge,

 Greater NK cell cytotoxic 
activity,

 Longer leukocyte telomere 
lengths. 

 Recent evidence supports that immunity can be remodeled 
during the aging process as a result of interactions with the 
environment and lifestyle and is instrumental in shaping 
immune status in later life.

 Immune system interactions with pathogens, the host 
microbiome, nutritional and exercise influences, mental 
stress, and many other extrinsic factors are considered as 
crucial modulators of the immunosenescence process.



There is increasing evidence that the 
circulation surge in cells of the innate immune 
system with each exercise bout and the anti-

inflammatory and antioxidant effect of 
exercise training have a summation effect 
over time in modulating tumorigenesis, 

atherosclerosis, and other disease processes.



Implementations of social distancing has resulted in the mass closure of 
gyms and parks where exercise and training regimens would normally 
be undertaken, but it is essential that physical activity be encouraged 
during this viral outbreak.

Regular physical activity exerts a multitude of beneficial health 
effects but, perhaps more importantly during this pandemic, is 
its ability to both enhance immune defense and mitigate the 
deleterious effects of stress on immunity 
(Duggal et al., 2019; Simpson et al., 2015). 



 Rcent work from our laboratory demonstrated that astronauts with increased levels of 
cardiorespiratory fitness and skeletal muscle endurance were ~40% less likely to 
reactivate a latent herpesvirus during a 6-month mission to the International Space 
Station (ISS), particularly if they were able to maintain their fitness levels on the ISS 
(Agha et al., 2020). 

 Even in astronauts who did reactivate a virus, copies of viral DNA were fewer in the 
fitter astronauts indicating that they were less contagious than their less-fit 
counterparts.

 Latent viral reactivation is a hallmark of compromised immunity, which, in this 
context, we deem to be due to the stressors associated with isolation and inactivity as 
a result of confinement on the ISS. Indeed, periods of isolation and confinement 
elevate glucocorticoids (e.g. cortisol) that can inhibit many critical functions of our 
immune system. 

 These include the ability of our lymphocytes to multiply in response infectious agents 
and the effector functions of NK-cells and CD8+ T-cells, all of which are essential in the 
recognition and elimination of cancerous or virally infected cells (Duggal et al., 2019).

Physically active 
individuals also 

exert better control 
over their latent 
viral infections, 

even during periods 
of isolation and 

confinement. 



 Epidemiological data also indicate that physically active 
people are less likely to report symptoms of upper 
respiratory illness and there is evidence that exercise can 
protect the host from many types viral infection

( including influenza, rhinovirus (another cause of the common 
cold) and the reactivation of latent herpesviruses such as 
Epstein-Barr (EBV), varicella-zoster (VZV) and herpes-simplex-
virus-1) (HSV-1) 

(Duggal et al., 2019; Martin et al., 2009). 



 There is no scientific data on how physical activity may 
enhance immune responses against coronaviruses

 But we do know that having elevated levels of 
cardiorespiratory fitness and exercising at moderate to 
vigorous intensity can improve immune responses to 
vaccination, reduce chronic low-grade inflammation and 
improve various immune markers in several disease 
states including cancer, HIV, cardiovascular disease, 
diabetes, cognitive impairment and obesity 

(Duggal et al., 2019; Walsh et al., 2011). 



 This facilitates immune surveillance by increasing immune cell 

‘patrolling’ in these vulnerable areas (e.g. the upper respiratory 

tract and the lungs) to prevent viruses and other pathogens from 

gaining a foothold.

 This process is also vital to minimize the impact of the virus and 

to expedite viral resolution should our immune barriers be 

breached and we become infected. 

 Exercise also releases various cytokines from the skeletal muscle 

(i.e. myokines) that can help maintain immune competency.



 Online instructor-led classes and ‘exergaming.
 Specialized technology and equipment is not required; keeping active indoors 

or outdoors through brisk walking, stair climbing, yard/house work and/ or 
playing active games with the family can be just as effective. 

 What is important is that we avoid prolonged periods (> 60-min) of time sitting 
and try to implement even a few minutes of activity at regular intervals 
throughout the day, all of which count toward achieving these weekly goals.

 Exceeding recommended physical activity levels during this time is not 
recommended as there is some evidence that excessive exercise (e.g. those 
activities performed by highly athletic individuals) might impair immunity and 
increase infection risk (Simpson et al., 2020)

The recent surge in home-based exercise platforms



 The available scientific evidence from other viral infections would 
indicate that physically active people will have less severe 
symptoms, shorter recovery times, and may be less likely to infect 
others they come into contact with. 

 Exercise is also likely to be most beneficial for those who are 
asymptomatic or experiencing only mild symptoms. Exercise 
training has been shown to improve immune responses to both the 
influenza and pneumococcal vaccines in older adults (Duggal et al., 
2019), a particularly vulnerable population during this COVID-19 
outbreak.





Due to the intermittent nature of RT 
it is often better tolerated than AT 
with people that also suffer from 
fatigue and musculoskeletal disorders 
like osteoarthritis.

Several studies have shown 

RT is more effective at improving 
GLUT-4 number and function.

RT is highly effective in slowing 
sarcopenia (degenerative loss of 
skeletal muscle) which has a close 
association with type 2 diabetes.



Long-term effects of interrupting sitting time remain to be determined for 

individuals with and without diabetes.

Interrupted sitting

Another promising exercise intervention 

May improve glycaemic control 

Several recent small trials showed that reducing 

sedentary time by interrupting prolonged sitting with 

brief bouts of walking or light exercise reduces 

hyperglycaemia and improves insulin sensitivity in 
sedentary T2DM patients.

Interrupted prolonged period of sitting with 15 minutes of walking after meals and either 
light walking or simple body-weight resistance activities undertaken for 3 minutes after every 
30 minutes of inactivity can improve overall blood sugar control 



Study design and protocol for treatment 

conditions. 

Paddy C. Dempsey et al. Dia Care 2016;39:964-972

CONCLUSIONS

Interrupting prolonged sitting with brief bouts of LW or SRA attenuates acute 

postprandial glucose, insulin, C-peptide, and triglyceride responses in adults with 

T2D. With poor adherence to structured exercise, this approach is potentially 
beneficial and practical.

Fasting and postprandial plasma glucose (A), serum insulin (B), 

serum C-peptide (C), and plasma triglyceride (D) concentrations 

measured during SIT (○) and sitting interrupted with 3-min LW (□) or 

SRA (●) bouts. 



To remain engaged in unstructured daily movements like household 
tasks, dog walking, and gardening increase daily energy expenditure 
and appear to improve blood glucose management especially when 

undertaken after meals

• Daily movement:

It is recommended as a part of whole-day approach and as a 
starting place for sedentary diabetics



 Most studies cross-sectional

 Sampled adults from Australia or the United States. 

Approximately 60% of DO walked their dog, with a 

median duration and frequency of 160 

minutes/week and 4 walks/week, respectively. 

 Meta-analysis showed DO engage in more walking 

and PA than NDO and the effect sizes are small to 

moderate (d = 0.26 and d = 0.16, respectively). 

Dog ownership and physical activity: Evidence so far….

Three studies provided evidence of a directional 

relationship between dog ownership and walking.

Int J Behav Nutr Phys Act. 2014 Aug 

20;11:83. doi: 10.1186/1479-5868-11-83

Numerous studies have 

confirmed that dog 

owners are more 

physically active than 

those without dogs, but 

also that not all pet dogs 

are walked regularly

https://www.ncbi.nlm.nih.gov/pubmed/25142228/


Which one is better, intensity or duration? 

Intensities ranging from moderate to high utilize more 
carbohydrate (glycogen) for fuel, therefore are more 
effective at lowering BGL’s. 

At low intensities for an extended period of time, fat 
becomes the primary fuel source. This is far less effective at 
lowering BLG’s. 

Current research clearly demonstrates that intensity is more 
important than duration. 



May have the most beneficial effects and can be 
successfully performed even in obese diabetics

Although improvements of glucose metabolism are observed during 

moderate intensity endurance exercise, more pronounced effects are seen 
during more vigorous exercise. 

Particularly 

o Interval exercise, 

o Alternating moderate 
o Vigorous walking, 



When both aerobic and resistance exercise 
are undertaken during a solitary activity 
session

It has been shown that doing the bout of 
resistance work first may actually help maintain 
glycemic balance more so than when aerobic 
exercise occurs before resistance training



2020



Flexibility and Balance Exercises

 One major change of ADA PS is a greater 
focus on the inclusion of flexibility exercise 
to improve range of motion around joints 
in individuals of all ages  and balance 
activities to improve gait and prevent falls 
in older adults . 

 Both flexibility exercises and balance 
training are recommended to be done 
minimally 2–3 times/week, especially by 
older adults 



Yoga must be included in life style modifications as 
yogic practices also are likely to play a role in the 
prevention of Type-2 diabetes

@Up-regulation of insulin receptors and the 
normalization of the insulin/ glucose ratio also occur 
following yogic practices.

Therefore ,yogic practices improve insulin 
sensitivity and reduce insulin resistance, which 
is the major abnormality in Type-2 diabetes

Ancient Indian science of yoga has been critically analyzed and has been found significant in 
improving overall glycemic control, lipid levels, and body composition in diabetic cases. Yogic 
practices can be combined with other forms of physical activity. It may be as effective as or 

better than exercise in improving a variety of health related outcome measures





Yoga for Adults with Type 2 Diabetes:
A Systematic Review of Controlled Trials

Significant improvements in several indices of 
importance in DM2 management, including 
glycemic control, lipid levels, and body 
composition. 

More limited data suggest that yoga may also 
lower oxidative stress and blood pressure; 
enhance pulmonary and autonomic function, 
mood, sleep, and quality of life; and reduce 
medication use in adults with DM2.

Methodological limitations of existing studies 
exist.

J Diabetes Res. 2016; 2016: 6979370.
doi: 10.1155/2016/6979370
PMCID: PMC4691612 PMID: 26788520

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4691612/
https://dx.doi.org/10.1155/2016/6979370
https://www.ncbi.nlm.nih.gov/pubmed/26788520


 Children and adolescents with type 1 or type 2 diabetes or prediabetes should engage in 60 

min/day or more of moderate- or vigorous-intensity aerobic activity, with vigorous muscle-
strengthening and bone-strengthening activities at least 3 days/week. [C]

 Most adults with type 1 [C ]and type 2 [B] diabetes should engage in 150 min or more of 

moderate-to-vigorous intensity aerobic activity per week, spread over at least 3 days/week, 

with no more than 2 consecutive days without activity. Shorter durations (minimum 75 

min/week) of vigorous-intensity or interval training may be sufficient for younger and more 

physically fit individuals.
 Adults with type 1 [C] and type 2 [B] diabetes should engage in 2–3 sessions/week of 

resistance exercise on nonconsecutive days.

 All adults, and particularly those with type 2 diabetes, should decrease the amount of time 
spent in daily sedentary behavior. [B] Prolonged sitting should be interrupted every 30 min 

for blood glucose benefits, particularly in adults with type 2 diabetes.[C]
 Flexibility training and balance training are recommended 2–3 times/week for older adults 

with diabetes. Yoga and tai chi may be included based on individual preferences to increase 
flexibility, muscular strength, and balance. [C]

ADA -2020 PARADIGM CHANGING-Recommendations





Diabetologia
December 2016, Volume 59, Issue 12, pp 2572–2578

The benefits relating to physical activity following 
meals suggest that current guidelines should be 
amended to specify post-meal activity, particularly 
when meals contain a substantial amount of 
carbohydrate.

Advice to walk after meals is more effective for 
lowering postprandial glycaemia in type 2 
diabetes mellitus than advice that does not 
specify timing: a randomised crossover study

https://link.springer.com/journal/125
https://link.springer.com/journal/125/59/12/page/1


Afternoon exercise is more efficacious than morning 
exercise at improving blood glucose levels in individuals 
with type 2 diabetes:

 Interactions between these factors could lead to divergent physiological adaptations to exercise 
training at different times of day

 In healthy young men, parasympathetic and sympathetic activity during the next nocturnal sleep is 
differentially enhanced by morning and evening exercise, as evidenced by changes in body 
temperature, heart rate and heart rate variability  ………….

Diabetologia (2019) 62:233–237 https://doi.org/10.1007/s00125-018-4767-z

 Glucose tolerance, insulin sensitivity and muscle oxidative capacity show circadian oscillations 

 Human skeletal muscular strength and mitochondrial function peak in late afternoon  suggesting a 
circadian rhythm of oxidative metabolism……….

 Several lines of evidence suggest that the timing of exercise alters physiological responses diversely.









Vitality

Less Stress

Stronger

Relaxed

Joyfull

Feel in control

TO

Well being

BetterMood

Enjoyment

Fun

M.O.V.E.

Less Anxious

Connection

Clear my mind

Enhanced sex 
drive

Move to Optimize your Vitality and Enjoyment

What type of movement is most likely to bring these experiences to you:
[1] Walking……………..
[2]Swimming……………….
[3]Playing………………….
[4]Dancing…………………….
[5]Yoga………………………….
[6]Gym going……………………….
[7]Gardening…………………………….
[8]Any other…………………………………..

A New Exercise Prescription

 Name
 Sex……
 BMI…..
 Joint mobility…

 Any CAD…..
 HTN….

CHOOSE

Dr. Ken Powell: 

“Some 

activity is 

better than 

none, and 

more is 

better than 

less” 



Exercise might not prevent us from developing 

COVID-19, but it is our perspective that physical 

activity will help maintain and counteract the negative 

effects of isolation and confinement stress on immune 

competency and should, therefore, be strongly 

promoted during this worldwide mitigation strategy



Get Up

Sitting Less Can Add Years to Your Life

“Walking is the best medicine for diabetes
Frank B. Hu – 2003

Exercise-

Secret weapons to control 
/ revert Diabetes Move More, Sit Less

The infamous embrace starring a sailor 
and a nurse is an iconic image of the 
end of World War II.
San Diego.[ADA 17]

Love it or hate it?

http://http/healthland.time.com/2012/07/10/get-up-sitting-less-can-add-years-to-your-life/

