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Diabetes 

• Diabetes mellitus is a group of metabolic 
diseases characterized by an elevated 
fasting blood glucose level (i.e., 

hyperglycemia) as a result of either 
defects in insulin secretion or an inability 
to use insulin. 



Diabetes 

  

 The chronic hyperglycemia of diabetes 

is associated with long-term damage, 
dysfunction, and failure of various 
organs, especially the eyes,kidneys, 
nerves, heart, and blood vessels. 

 



Prevalence 

Diabetes mellitus (DM) is increasing globally 

and has reached epidemic proportions in 
many countries.  

 International Diabetes Federation (IDF) showed 

that In 2019, it is estimated that 88 million 
people have diabetes and this number is 

projected to reach 115 million by 2030, and 

154 million by 2045.  

 Two-thirds of people with diabetes live in urban 

areas and three out of four are of working age. 

Over four million people aged 20–79 years is 
estimated to die from diabetes-related causes 

in 2019.  

 



Prevalence 

 In 2019, over one million children and 

adolescents have type 1 diabetes. 

 The incidence and prevalence estimates of 
type 1 diabetes in children and adolescents 

(0–14 and 0–19 years of age). 

 The countries with the largest numbers of 
adults with diabetes aged 20–79 years in 2019 

are China, India and the United States of 
America. 

 



Prevalence of diabetes by age groups 

in adults (20–79 years) 



Etiology of Diabetes 

 Heredity appears to play a major role in both Type I 

and Type II diabetes. 

 Type I diabetes generally has a sudden onset 
during childhood or young adulthood. This leads to 

almost total insulin deficiency, and daily injections 
of insulin are usually required to control the disease. 

 Type II diabetes is often characterized by 

1. Delayed or impaired insulin secretion 

2. Impaired insulin action (insulin resistance) in the insulin-
responsive tissues of the body, including muscle 

3. Excessive glucose output from the liver 

Obesity plays a major role in the development of  
    Type II diabetes. 



Causes 

 Insulin is an essential hormone produced in the 

pancreas.  

 It allows glucose from the bloodstream to enter 
the body’s cells where that glucose is converted 

into energy.  

 Insulin is also essential for the metabolism of 
protein and fat.  

A lack of insulin or the inability of cells to respond 

to it, leads to high levels of blood glucose 
(hyperglycaemia), which is the clinical indicator 

of diabetes. 



Converting Glucose to Energy 

 
 In healthy people, after a meal, food is broken 

down into a sugar called glucose enters the 
bloodstream.  

 Which is carried by the blood to cells throughout 

the body. Glucose is a source of fuel for the 
body.  

 The role of insulin is to move glucose from the 

bloodstream into muscle, fat, and liver cells, 
where it can be used as fuel.  

 People develop type 2 diabetes because the 

cells in the muscles, liver, and fat do not use 

insulin properly. 





Metabolic effects of insulin on 

Macronutrients 



Types of Diabetes Mellitus 

    Four types of diabetes are recognized based on 
etiologic origin: 

 Type 1 diabetes- body does not produce any   

                                  insulin. 

 Type 2 diabetes- body is not making enough or is  

                                  losing sensitivity to insulin made. 

Gestational diabetes- diagnosed during pregnancy,   

                                          and other  

 ‘other specific types’ - Monogenic diabetes 

 

 

 

 



Type I Diabetes 

Type 1 diabetes is caused by an autoimmune 
reaction in which the body’s immune system 

attacks the insulin-producing beta cells of the 

pancreas.  

As a result, the body produces very little or no 

insulin. 



Type I Diabetes Cell 



People with type 1 diabetes need daily insulin 

injections to maintain a glucose level in the 
appropriate range.  

Without insulin, they would not survive.  

Daily insulin treatment, regular blood glucose 

monitoring, education and support, they can live 
healthy lives and delay or prevent many of the 

complications associated with diabetes. 



Signs and Symptoms of type 1 
diabetes 



Type II Diabetes 

 Type 2 diabetes occurs when body cells cannot 
properly use the insulin produced by the 
pancreas. This is called insulin resistance (i.e., 
impaired insulin action in which body cells are 
resistant to the action of insulin).  

 Insulin normally allows glucose to enter cells in 
the body to provide energy; but with insulin 
resistance, the glucose cannot enter the cells 
and thus remains in the blood. 

 Type 2 diabetes is most commonly seen in older 
adults, but is increasingly seen in children and 
younger adults owing to rising levels of obesity, 
physical inactivity and inappropriate diet. 



Type II Diabetes 



 

Signs and Symptoms of Type 2 Diabetes 
 



Gestational Diabetes Mellitus (GDM) 

women with hyperglycaemia early in pregnancy, 

GDM arises in women with insufficient insulin 
secretory capacity to overcome the diminished 

action of insulin (insulin resistance) due to 
hormone production by the placenta.  

 This can cause a high birth weight for baby.  

Women who have gestational diabetes are at high 

risk of type 2 diabetes and cardiovascular disease 
later in life.  

 

 

 



Other types of diabetes 

Monogenic diabetes, as the name implies, 

results from a single gene rather than the 
contributions of multiple genes and 

environmental factors as seen in type 1 and type 
2 diabetes.  

Monogenic diabetes is much less common and 

represents 1.5–2% of all cases, though this may 

well be an underestimate. 

 It is often misdiagnosed as either type 1 or type 2 

diabetes 



Other specific 

Types of Diabetes 



Modified diagnostic criteria for diabetes 



Complications of Diabetes 

  Insulin deficit, if left unchecked over the 
long term, can cause damage to many of 

the body’s organs, leading to disabling and 

life-threatening health complications such 

as 
Cardiovascular diseases (CVD),  

Nerve damage (neuropathy),  
Kidney damage (nephropathy) and  

Eye disease (leading to retinopathy, visual loss 
and even blindness). 



Diabetes and cardiovascular diseases 

Diabetes and elevated blood glucose are 

associated with an approximate doubling of 
cardiovascular diseases risk. 

CVD associated with diabetes are coronary 

heart disease, cerebrovascular disease, 
peripheral artery disease, and congestive heart 

failure, ischaemic and haemorrhagic stroke, as 

well as sudden death. 

 The risk of cardiovascular diseases in people 

with diabetes can be reduced by lowering high 

blood pressure and high glucose levels, and 
using lipid lowering medications. 



Diabetic eye disease 

Early diagnosis and timely treatment of diabetic 

retinopathy can prevent sight impairment and 
blindness. 

Optimised blood glucose and blood pressure 

management complemented by screening for 
diabetic retinopathy can reduce the impact of 

diabetic eye disease. 



Diabetic kidney disease 

Diabetes, hypertension, or a combination of both, 

cause 80% of end-stage renal disease globally. 

Both diabetes and chronic kidney disease are 
strongly associated with cardiovascular diseases.  

Controlling blood glucose and blood pressure 

can reduce associated risks. 

Hyperglycaemia induces hyperfiltration and 
morphological changes in the kidneys that 

ultimately lead to an increased urinary albumin 
excretion (albuminuria), podocyte damage and 

loss of filtration surface. 



Nerve and diabetic foot 

complications 

• Diabetic foot and lower limb complications, 
which affect 40 to 60 million people with 

diabetes globally. 

• Chronic ulcers and amputations result in a 

significant reduction in the quality of life and 

increase the risk of early death. 



Lifestyle Changes for Diabetes 

Prevention and Control 

 lifestyle modification 
(LSM) or administration 
of pharmacological 
agents. 

 
 



Preparticipation Screening 

  -Health History,  

  -Current Medical Conditions,  

  -Risk Factors,  

  -Signs/Symptoms, Current 

  -Physical Activity/Exercise Habits,  

  -Medications and  

  -Literacy Level  



Exercise Testing 

    The special considerations for exercise 
testing people with diabetes mellitus are: 

Patients with diabetes mellitus should 

undergo an extensive medical evaluation, 

particularly of the cardiovascular, nervous, 

renal, and visual systems to identify related 
diabetic complications. 

 



Exercise Prescription 

 The benefits of regular exercise in patients with 

type 2 diabetes mellitus include improved 
glucose tolerance, increased insulin sensitivity, 

decreased HbA1C, and decreased insulin 
requirements.  

Additional exercise benefits for people with type 

1 and type 2 diabetes mellitus include 

improvement in CVD risk factors (i.e., lipid 
profiles, BP, body weight, and functional 

capacity) and well being. 



Intensity:  ACSM recommends a range of 50%–80%of 

VO2R or HRR for clients with diabetes. 

  The following formula of Gellish (2007) represents 

the most accurate.  

   HRmax = 207–(0.7 X age) Men and women 
participants in an adult fitness program with broad 

range of age and fitness levels.  

(OR) 

    An RPE range of 11 to 13 (on the 6–20 scale). 

Resistance Training: 

 Volume: 1–3 sets per exercise 

 Intensity: 60% to 80% 1-RM 

 Rest period: 

2–3 min between sets for core lifts 

1–2 min for assistance exercises 



Exercise for people with Type 1 

Diabetes 




















