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LEARNING OBJECTIVES

2

Understand diabetes epidemiology globally 

and in Iraq

 Examine pathophysiology of T1D, T2D, and 

prediabetes

 Review ADA 2026 diagnostic criteria

Discuss prevention and public health 

strategies
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WHAT IS DIABETES MELLITUS?

Chronic metabolic disorder with 

hyperglycemia

Caused by defects in insulin secretion/action

Affects carbohydrate, fat, and protein 

metabolism

Leads to long-term complications if untreated


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CLASSIFICATION OF DIABETES (ADA 

2026)

 Type 1 Diabetes (T1D): Autoimmune β-cell 

destruction

 Type 2 Diabetes (T2D): Insulin resistance + β-cell 

dysfunction

Gestational Diabetes Mellitus (GDM)

Other specific types (genetic, drug-induced)

 Prediabetes: Elevated glucose below diabetes 

threshold
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DIAGNOSIS
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EPIDEMIOLOGICAL 

DETERMINANTS
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1. AGENT
The underlying cause of diabetes is insulin deficiency which 

is absolute in type 1 diabetes and partial in type 2 diabetes. 

This may be due to a wide variety of mechanisms:

(a) Pancreatic disorders - inflammatory, neoplastic and 

other disorders such as cystic fibrosis.

(b) Defects in the formation of insulin, e.g synthesis of an 

abnormal, biologically less active insulin molecule. 

(c) Destruction of beta cells, e.g., viral infections and 

chemical agents.

(d) Decreased insulin sensitivity, due to decreased numbers 

of adipocyte and monocyte insulin receptors. 

(e) Genetic defects, e.g., mutation of insulin gene. 

(f) Autoimmunity
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2. HOST FACTORS

9-2-2025
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(A) AGE 

Although diabetes may occur at any age, surveys 

indicate that prevalence rises steeply with age. 

Type 2 diabetes usually comes to light in the middle 

years of life and thereafter begins to rise in frequency. 

Malnutrition-related diabetes affects a large number of 

young people. 

The prognosis is worse in younger diabetics who tend to 

develop complications earlier than older diabetics.
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(B) SEX

In some countries, the overall male-

female ratio is about equal. 

In south-east Asia, an excess of male 

diabetics has been observed.
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(C) GENETIC FACTORS: 

Twin studies showed that in identical twins 

who developed type 2 diabetes, concordance 

was approximately 90 percent; thus, 

demonstrating a strong genetic component. 

 In type 1 diabetes, the concordance was only 

about 50 percent indicating that type 1 

diabetes is not totally a genetic entity.
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(D) GENETIC MARKERS

Type 1 diabetes is associated with HLA-B8 

and B15, and more powerfully with HLA-

DR3 and DR4. 

The highest risk of type 1 diabetes is carried 

by individuals with both DR3 and DR4. 

Type 2 diabetes is not HLA-associated.
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(E) IMMUNE MECHANISMS 

There is some evidence of both cell-

mediated and humoral activity against 

islet cells. 

Some people appear to have defective 

immunological mechanisms and under 

the influence of some environmental

"trigger", attacks their own insulin-

producing cells.
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(F) OBESITY

 Obesity particularly central 
adiposity has long been 
accepted as a risk factor for 
type 2 diabetes and the risk is 
related to both the duration 
and degree of obesity.

 The association has been 
repeatedly demonstrated in 
longitudinal studies in 
different populations, with a 
striking gradient of risk 
apparent with increasing 
levels of BMI, adult weight 
gain, waist circumference, or 
waist-to-hip ratio. 
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Waist circumference or waist-to-hip ratio 

(reflecting abdominal or visceral adiposity) are 

more powerful determinants of subsequent risk 

of type 2 diabetes than BMI

Central obesity is also an important determinant 

of insulin resistance, the underlying abnormality 

in most cases of type 2 diabetes. 

 In some instances, obesity reduces the number of 

insulin receptors on target cells. 

18



19



 Voluntary weight loss improves insulin sensitivity· and in 
several randomized controlled trials has been shown to reduce 
the risk of progression from impaired glucose tolerance to type 
2 diabetes.

 However, many obese subjects are not diabetic. 

 Thus, obesity by itself is inadequate to account for all, or even 
most, cases of type 2 diabetes; physical inactivity and/or 
deficiencies of specific nutrients may also be involved. 

 Obesity appears to play no role in type 1 diabetes pathogenesis 
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(G)MATERNAL DIABETES 

  Offsprings of diabetic pregnancies including gestational 
diabetes are often large and heavy at birth, tend to develop 
obesity in childhood, and are at high risk of developing type 2 
diabetes at an early age.

 Those born to mothers after they have developed diabetes 
have a three-fold higher risk of developing diabetes than those 
born before.

  Maternal diabetes associated with intrauterine growth 
retardation and low birth weight, when associated with rapid 
growth catch-up later on, appears to increase the risk of 
subsequent diabetes in the child
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3. ENVIRONMENTAL RISK 

FACTORS
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(A) SEDENTARY LIFESTYLE : 

Lack of exercise may alter the interaction between 

insulin and its receptors and subsequently lead to 

type 2 diabetes---OBESTY MAY RESULT
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(B) DIET 

A high saturated fat intake has been 

associated with a higher risk of impaired 

glucose tolerance, and higher fasting glucose 

and insulin levels. 

Higher proportions of saturated fatty acids in 

serum lipid or muscle phospholipid have been 

associated with higher fasting insulin, lower 

insulin sensitivity, and a higher risk of type 2 

diabetes. 
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Higher unsaturated fatty acids from vegetable 

sources and polyunsaturated fatty acids have 

been associated with reduced risk of type 2 

diabetes and lower fasting and 2-hour glucose 

concentrations. 

Higher proportions of long-chain 

polyunsaturated fatty acids in skeletal muscle 

phospholipids have been associated with 

increased insulin sensitivity.
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  In human intervention studies, the 

replacement of saturated by unsaturated fatty 

acids leads to improved glucose tolerance and 

enhanced insulin sensitivity.

 long-chain polyunsaturated fatty acids do not 

appear to confer additional benefits over 

monounsaturated fatty acids. 

When total fat intake is high (greater than 37 

percent of total energy), altering the quality of 

dietary fat appears to have little effect.
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(C) DIETARY FIBER : 

High intakes of dietary fiber have 
been shown to result in reduced 
blood glucose and insulin levels in 
people with type 2 diabetes and 
impaired glucose tolerance. 
Moreover, an increased intake of 
whole grain cereals, vegetables and 
fruits (all rich in NSP) was a 
feature of diets in randomized 
controlled trials. 

Thus, the evidence for a potential 
protective effect of dietary fiber 
appears strong. 

A minimum daily intake of 20 
grams of dietary fiber is 
recommended.
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(D) MALNUTRITION
Protein-energy malnutrition ‘in early infancy and 

childhood may result in partial failure of ~-cell 
function. 

Damage to Beta cells may well explain the associated 

impaired carbohydrate tolerance in kwashiorkor.
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(E) ALCOHOL

Excessive intake of alcohol can increase the 

risk of diabetes by 

damaging the pancreas and liver 

 Increase obesity. 
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(F) VIRAL INFECTIONS:
Among the viruses that have been implicated 
are rubella, mumps, and human coxsackie 
virus B4. 

Viral infections may trigger in 
immunogenetically susceptible people a 
sequence of events resulting in ~-cell 
destruction.

30



(G) CHEMICAL AGENTS

Chemical agents are known to be 

toxic to beta cells, e.g., alloxan, 

streptozotocin,

 the rodenticide VALCOR, etc. 

A high intake of cyanide-

producing foods (e.g., cassava and 

certain beans) may also have toxic 

effects on B-cells. 
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(H) STRESS 

Surgery, trauma, and stress of 

situations, internal or external, may 

“bring out” the disease. 
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EPIDEMIOLOGICAL DATA
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IT WAS EVIDENT THAT LOW AND MIDDLE-INCOME COUNTRIES AND 
REGIONS HAD THE HIGHEST PREVALENCE OF DIAGNOSED DIABETES. 
MORE SPECIFICALLY, ABOUT 3 IN 4 ADULTS WITH DIABETES LIVE IN 
LOW AND MIDDLE-INCOME COUNTRIES.
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IRAQ-LAST UPDATE: 2022
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Iraq is one of the 21 countries and territories 

of the IDF MENA (middle east and north 

Africa). 

Total adult population :21,391,100

Prevalence of diabetes in adults :9.4%-10.6%

Total cases of diabetes in adults :2,011,400
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Type 1 DM   =
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DIAGNOSIS AND CLASSIFICATION OF DIABETES

Diagnosis and Classification of Diabetes: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S20-S42
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PART 2

44



EPIDEMIOLOGY OF TYPE 1 

DIABETES
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TYPE 1 DIABETES 
PREVENTION

Monitor people at risk 
of developing type 1 
diabetes.

 Teplizumab is 
recommended to delay 
the onset of stage 3

 (symptomatic) type 1 
diabetes in people aged 
8 years or older

with preclinical (stage 2) 
type 1 diabetes.
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DIAGNOSIS AND CLASSIFICATION OF DIABETES

Diagnosis and Classification of Diabetes: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S20-S42



 Teplizumab, sold under the brand name Tzield, is a 
humanized anti-CD3 monoclonal antibody that is 
the first approved treatment indicated to delay the 
onset of stage 3 type 1 diabetes in people with 
stage 2 T1D.

 Each vial of teplizumab 1 mg/1 mL in 2-mL vials costs 
$13,850, and a 14-day supply of teplizumab costs 
$193,900
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EPIDEMIOLOGY OF TYPE 2 DIABETES 
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RISK FACTORS FOR T2DM
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PREVALENCE OF OVERWEIGHT AND 

OBESITY IN DIABETES
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Obese

BMI ≥30 kg/m2

61.2%

Overweight

BMI 25-<30 

kg/m2

25.9%

Normal

BMI <25 

kg/m2

12.9%



IS DIABETES HEREDITARY? 
HOW YOUR GENES CAN PLAY A 
ROLE
 It’s true that diabetes tends to run in 

families. 

 It depends on the type of diabetes and 
other factors, such as diet, lifestyle, and 
environment.

 “For most people who have diabetes, it is 
not due to a straight genetic group of 
factors or to environmental ones, but rather 
it is a combination of both, in fact it is 

polygenic
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IS TYPE 2 DIABETES FAMILIAL?

Type 2 diabetes does run 
in families, but not only 
because family members 
are related. 

Sometimes it's because 
they share certain habits 
that can increase their 
risk. 

Family history is just one 
of several risk factors for 
type 2 diabetes.
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3.FAMILY HISTORY 

 A positive family history is an important risk 

factor for T2DM. 
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METABOLIC SYNDROM-X
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RISK FACTORS OF METABOLIC SYN.
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USE OF A1C FOR SCREENING AND DIAGNOSIS 

OF DIABETES

The A1C test should be performed using a 

method that is certified by the National 

Glycohemoglobin Standardization Program 

(NGSP) as traceable to the Diabetes 

Control and Complications Trial (DCCT) 

reference assay. 
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DIAGNOSIS AND CLASSIFICATION OF DIABETES

Diagnosis and Classification of Diabetes: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S20-S42



PREDIABETES
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WHAT IS PREDIABETES?

Prediabetes means your blood 
sugar level is higher than normal 
but not high enough to be 
diagnosed with diabetes. It is a 
warning sign, signaling a need for 
lifestyle changes. 

Those with prediabetes typically 
develop type 2 diabetes within 
several years and are also at 
increased risk for serious health 
problems such as stroke and heart 
disease.
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PREVENTION OR 

DELAY OF 

DIABETES AND 

ASSOCIATED 

COMORBIDITIES

2024-ADA



OVERALL RECOMMENDATIONS

 In people with prediabetes, monitor for 

the development of type 2 diabetes at 

least annually.

 In people with preclinical type 1 diabetes, 

monitor for disease progression using 

A1C approximately every 6 months and 

75-g oral glucose tolerance test (i.e., 

fasting and 2-h plasma glucose) annually.

(POSSIBLE TEPLIZUMAB??)
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LIFESTYLE BEHAVIOR CHANGE

FOR DIABETES PREVENTION

 Refer adults with overweight/obesity at high 

risk of type 2 diabetes, as typified by the 

Diabetes Prevention Program (DPP), to an 

intensive lifestyle behavior change program to 

achieve and maintain a weight reduction of at 

least 7% of initial body weight through healthy 

reduced-calorie diet and 150 min/week of 

moderate intensity physical activity. 

 A variety of eating patterns can be considered 

to prevent diabetes in individuals with 

prediabetes.
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PHARMACOLOGIC INTERVENTIONS
  Metformin therapy for 

the prevention of type 2 
diabetes should be 
considered in adults at 
high risk of type 2 
diabetes, especially those 
aged

 25– 59 years with 

 BMI 35 kg/m2

 FBS=110 mg/Dl 
(PREDIABETES)

 Higher and A1C 
(PREDIABETES)

 Gestational diabetes
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Long-term use of metformin may be associated 

with biochemical vitamin B12 deficiency;

consider periodic measurement of vitamin B12 

levels in metformin- treated individuals, 

especially in those with anemia or peripheral 

neuropathy.
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PREVENTION OF VASCULAR

DISEASE AND MORTALITY

Statin therapy may 

increase the risk of type 

2 diabetes in people at 

high risk of developing

type 2 diabetes. 

In such individuals, 

glucose status should be 

monitored regularly .

It is not recommended 

that statins be 

discontinued
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In people with a history of 
stroke and evidence of insulin 
resistance and prediabetes, 

pioglitazone may be 
considered to lower the risk 
of stroke or myocardial 
infarction.

However, this benefit needs to 
be balanced

with the increased risk of 
weight gain, edema, and 
fracture. 

A Lower doses may reduce the 
risk of adverse effects.
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REFERRENCES

Park,s Text Book Of Preventive And Social 

Medicine 23rd Edition

 https://idf.org/our-network/regions-and-

members/middle-east-and-north-

africa/members/iraq/

 https://diabetesatlas.org/atlas-presentation/
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THANK YOU
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