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Learning Objectives

By the end of this lecture you should be able to know
Epidemiology of diabetes
Risk factors of diabetes

Prevention of diabetes
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DM as part of metabolic syndrome

- Type 2 diabetes and cardiovascular

METABOLIC SYNDROME
share a common antecedent.
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- The concept The Metabolic
Syndrome

« Clustering of central obesity with
several other major cardiovascular
disease risk factors




Fasting plasma glucose
2 h plasma glucose
after OGTT

Random plasma glucose

Glycosylated haemoglobin

Diagnostic Criteria

6.1-6.9 mmol/l
110-125 mg/dl

7.8-11.0 mmol/l
140-199 mg/dI

=7.0 mmol/l
=126 mg/dl

=11.1T mmol/l
=200 mg/dl

=11.1T mmol/l

=200 mg/dI
=6.5%

*Adapted from World Health Organization and International Diabete

Federation.®

DM = diabetes mellitus; OGTT = oral glucose tolerance test.







GLOBAL BURDEN OF DIABETES

and per region in 2015 and 2040 (20-79 years

North America and
Caribbean

44 35 million -
60.5 million 7 2’ Iy ’?

- . -y Europe
F A

South and
Central America

29.6 million
48.8 million

14.2 mitlior
34.2 million




Mortality due to diabetes

Adults who died from diabetes, HIV/AIDS, tuberculosis, and malaria
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TOP 10 COUNTRIES WITH DIABETES

Top 15 Countries with the Highest Rate of Diabetes (IDF 2

. Pakistan — 30.8%
2. French Polynesia (France territory) — 25.2%
. Kuwait — 24.9%
. Nauru — 23.4%
. New Caledonia (France territory) — 23.4%
. Northern Mariana Islands (U.S. territory) — 23.4%
. Marshall Islands — 23.0%
. Mauritius — 22.6%
. Kiribati — 22.1%
. Egypt — 20.9%
. American Samoa (U.S. territory) — 20.3%
2. Tuvalu — 20.3%
3. Solomon Islands — 19.8%
4. Qatar — 19.5%
5. Guam (U.S. territory) — 19.1%




TRENDS OF DIABETES IN PAKISTAN

Table II

Prevalence of diabetes, prediabetes and its risk factors in the adult population of Pakistan, from Jan. 1995 to Aug. 2018.

Column1 Studies Sample Cases Prevalence, % (925%CI) I*, % Heterogeneity P-Egger test

Diabetes 14 49418 6884 14.62(10.651-19.09) 0.993 < 0.001 0.6559
Undiagnosed 6 36748 1443 9.27(3.25-17.94) 0.997 < 0.001 0.1267
Prediabetes 10 26999 3135 11.43(8.26-15.03) 0.985 < 0.001 0.6508

By Sex 0.0278

Male 14_80(9.83-20.59) 0.982
Female 15.83(10.05-22.63) 0.976
By setting
Urban 17.72(12.22-23.98)
Ruler 12.10(8.75-15.89)
By Age
25-34 3.2402.32-4.30) 0.0915
35-44 12.83(8.43-17.97) =< 0.001
45-54 19.52(13.56-26.25) < 0.001
55-64 20.73(14.69-27.50) < 0.001

65-74 21.84 (15.36-30.08) 0.0002

b Lth Lh h Lbh Lh Lh <] Wa

75+ 18.86 (8.16-37.81) < 0.001
By Province

Panjab 11809 2685 18.52(10.74-27.82) < 0.001
Sindh 22709 2683 19.25(5.60-38.48) < 0.001

Open in a separate window




REGIONAL PREVALANCE IN
PAKISTAN

The prevalence of diabetes in Pakistan was revealed 14.62% (10.651%—19.094%:; 14
studies) based on 49,418 people using the inverse—variance random—effects model. The

prevalence of prediabetes was 11.43% (8.26%—15.03%; 10 studies) based on a total
sample of 26,999 people.
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Regional and gender wise prevalence of diabetes in Pakistan.




Etiology of Type 1 DM

e Autoimmune disease

» Selective destruction of (3 cells by T cells

e Several circulating antibodies against 3 cells

e Cause of autoimmune attack: unknown

* Both genetic & environmental factors are
Important




Etiology of Type 2 DM

» Response to insulin is decreased
- Yglucose uptake (muscle, fat)
- Tglucose production (liver)

e The mechanism of insulin resistance iIs
unclear

* Both genetic & environmental factors are
involved

» Post insulin receptor defects




Comparison of type 1 and 2 diabetes

Feature Type 1 diabetes Type 2 diabetes

Onset Sudden

Any age

Age at onset
(mostly young)

Body habitus Thin or normal
Ketoacidosis Common

Autoantibodies  Usually present
Endogenous insulin Low or absent

Concordance
in identical twins

50%

Prevalence Less prevalent

Gradual
Mostly in adults

Often obese
Rare
Absent

Normal, decreased
or increased

90%

More prevalent
- 90 to 95% of

Comparison
between
type1 &2

DM




Risk factors for type 2 DM

Physical

inactivity "

Famil :
histor); / Overweight
o and obesity

Ethnicity

High-fat and
low-fiber diet




Risk factors for type 2 DM

= Non Modifiable = Modifiable

« Genetic factors « Obesity and physical
- Age inactivity

- Ethnicity . MeéaGl)Suc factors: IGT, IFG
an
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Risk factors for type 2 DM

Dietary factors Billy has 32 candy bars. He eats 28,
. Characteristics of fat intake | YVhat does he have now!

Diabetes.

* Dairy : :
Billy has diabetes.

« Glycemic load

« “Western diet”
- Fast food intake
» Soda intake

« Alcohol intake som ards

user card




- Ketoacidosis

« Recurrent or persistent infections (including
tuberculosis)

« Both hyperglycaemia and hypoglycaemia may
cause coma
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Complications
of DM

Short term effects
of diabetes




Stroke

Heart disease

Bacterial and fungal
infections of the skin
Atherosclerosis

Sexual
dysfunction

Peripheral vascular disease

Necrobiosis lipoidica

Gangrene

Visual impairment
diabetic retinopathy,
cataract and
glaucoma

Kidney disease

Autonomic
neuropathy

(slow emptying of
stomach and diarrhea)

Peripheral neuropathy

Ulceration

Complications
of DM

Long term effects
of diabetes

1. Microvascular
2. Macrovascular




kidney disease

0-20% of peogile with

widne

heart disease &
stroke

15-25 years

eye disease
Alver 15 years

{ diabetes

{ persom o

nerve disease

Disbetic ¢
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Complications
of DM

Prevalence &
timeline




Complications

Genetic Susceptibility ' piabetes Onset Of DM

Environmental Factors Complications

Nutrition Continuum of CVD
Obesit ,
Physsilc);l Inactivity \ r Sk

Disability
Insulin Resistance IGT

Hyperinsulinemia Atherosclerosis | Retinopathy
+ HDL-C Hyperglycemia | Nephropathy
T Triglycerides Hypertension Neuropathy

Atherosclerosis
Hypertension




@ Prevention &

control




Why is the prevalence of DM
increasing?

» Aging of the population
« Urbanization especially in the developing countries
= More sedentary lifestyle

» Food consumption patterns
» More foods with high fat content
= More refined carbohydrates




Why should we prevent diabetes?

« To reduce human suffering

= Improve Quality of Life

= Reduce the number of hospitalization
« Reduce mortality from diabetes

« Prevent sudden cardiac death




Managing Diabetes

The human and economic costs of diabetes could be significantly
reduced by investing in prevention, particularly early detection, in
order to avoid the onset of diabetic complications

At least 50% of all people with diabetes are unaware of their
condition
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Levels of prevention in Type 2 DM

» Primary
* Includes activities aimed at preventing diabetes from occurring in
susceptible populations

= Secondary

= Early diagnosis and effective control of diabetes in order to delay the
progress of the disease

« Tertiary
» Prevent complications and disabilities due to diabetes
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