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Research Area in Diabetes

1. Epidemiology

• Prevalence, Incidence, Trend

• Risk factors

2. Behavioral and Lifestyle Factors

• Lifestyle

• Diet

• Weight Loss and Management

3. Medical Management and Control

• Medication

New Medication

Drug Choice

Glucose-lower Medication

Blood Pressure Management

Lipid Management

4. Complications & Comorbidities

• Cardiovascular Disease (CVD)

• Retinopathy

• Neuropathy

• Nephropathy

• Foot Diabetic

5. Diagnosis and Screening

• Diagnosis tests and methods

• Screening and Risk Score

6. Health Systems and Economics

• Registries System

• Cost-Effectiveness and Expenditure Studies

7. Outcomes

• Death and Mortality

• Burden and DALY (Years of Life Lost, Years Lived with
Disability)

8. Psychological Factors

• Motivation

• Mental Health (Diabetes Burnout)

9. Education and Support

• Educational Interventions

Self-Care

Self-Efficacy

Adherence (Medication, Diet)

Quality of Life

10. Technology Integration

• Continuous Glucose Monitoring (CGM)

• Insulin Pumps

• Telemedicine

11. Genetic Studies

• Gene

• Biomarker
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Diabetes Epidemiology Studies

• To measure the distribution of the disease (prevalence and incidence)

• To measure its determinants (risk factors)

• To measure its consequences (complications, mortality and health expenditure)
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Measurement of Morbidity

• Prevalence • Incidence
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Prevalence
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2024

Prevalence

Prevalence



Tests for Diabetes

• Various biomedical tests are employed to detect hyperglycaemia:

 Fasting plasma glucose (FPG)

 2-hour plasma glucose (2h-PG) during a 75g oral glucose tolerance test (OGTT)

 And glycated haemoglobin (HbA1c) are accepted for the diagnosis of diabetes.

• These tests do not identify the same people!

• People diagnosed using FPG, 2h-PG and HbA1c tests do not overlap completely with each
other.

• Compared with 2h-PG, FPG and HbA1c diagnose fewer people with diabetes.
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Prevalence

• Different diagnostic tests for diabetes may produce different prevalence values.
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Defined Population

Incidence
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Defined Population

2024

Specified period of time

Incidence
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2023

Defined Population

2024

Specified period of time

Tell us how fast the disease is occurring

in a population

Incidence



• Numerator is number of events that occurred in a defined population over a specified period
of time

• Denominator

 Population (a city has a total population of 100,000 people)

 Population at midyear (at midyear, the population of the city is recorded as 98,500
due to seasonal migration)

 Population at risk (out of the total population, 90,000 are at risk of developing a
specific disease (e.g., only adults are considered, excluding children))

 Person-time (in a study of 1,000 participants over 2 years, the total person-time is
calculated as: 1,000 participants × 2 years = 2,000 person-years)

Subgroups in population (the population can be divided into subgroups based on age:
0-18 years: 20,000; 19-35 years: 30,000; 36-65 years: 35,000; 65+ years: 15,000)

 Events (in a year, there are 50 new cases of the disease reported in the population
at risk)
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Incidence; Numerator & Denominator
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Measurement of Mortality
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Total no. of deaths from all causes in 1 year

No. of persons in the population at midyear
× 1000

Crude Death Rate (CDR)

3200 deaths from all causes in 1 year

800,000 persons in the population at midyear
× 1000 = 4 per 1000

Formula:

Example:
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Example:

Population A                CDR= 15.2 per 1000

Population B                CDR= 9.9 per 1000 

What population have better condition?

Crude Death Rate



> 6545 - 648 - 445 - 71 - 4< 1CDR

59.710.71.50.40.613.515.2A

41.118.83.60.5122.69.9B

17

Age – specific mortality rate in 1000 persons

Crude Death Rate
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• Direct and Indirect standardization may be used to adjust for differences in

the distribution of age (and sometimes sex and other factors) to generate a

standardized mortality ratio

Standardized Mortality Rate/Ratio (SMR)
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No. of deaths from all causes in 1 year in early adults

No. of early adults in the population
× 1000

Specific Mortality Rates; Age-Specific

Specific Mortality Rates; Cause (Disease)–Specific

No. of deaths from T2D in 1 year

No. of persons in the population at midyear

× 1000

Specific Mortality Rates, Both

No. of deaths from T2D in 1 year in elderly

No. of elderly in the population
× 1000
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No. of individuals dying during a specified period of 

time after disease onset or diagnosis

No. of individuals with the specified disease

× 100

Case–Fatality Rate

10 death from T2D during 1 year

2,000 patients with T2D

× 100= 0.5%
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- Of all deaths, what proportion were due to disease “ X ”

200 deaths from T2D in the Tehran in 2024

20,000 deaths in the Tehran in 2024

× 100= 1%

Proportionate Mortality Rate (PMR)



• Although survival is commonly used to describe cancer outcomes, often as
proportions of people that are alive at specific time-points, such as 5 or 10 years
after diagnosis, it is rarely used to describe outcomes of diabetes.

• Five–years survival: The percent of patients who are alive 5 years after treatment
begins or 5 years after diagnosis.
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Survival Rate



• Life expectancy (LE) provides a measure of the average number of years a
person is expected to live.

• Years of life lost (YLL) is a useful and easily understood metric of the effect of
an increased mortality risk, and is calculated by comparing life expectancy in
people with diabetes to that of people without diabetes.

• Disability-adjusted life-years (DALYs) can be estimated by combining quality of
life measures and life expectancy estimates, and is the approach used by Global
Burden of Disease (GBD) studies. Different disability weights are applied
depending on whether or not complications of diabetes are present.
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Life Expectancy (LE) and Disability-Adjusted Life Years
(DALY)
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Assessing Relationship



• Diabetes, and specifically T2D, is associated with cardiovascular risk factors such as
hypertension and dyslipidemia, etc.

• Modelling based on outcome: Regression models are used to adjust the confounding
factors
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Associated Risk Factors/ Related Factors

• FBS, Time (Trend)

• Linear Regression (Beta, Coefficient)
Continues

• Diabetes, Metabolic Syndrome

• Logistic Regression (Odds Ration)
Binary

• Incidence of Diabetes over Time

• Cox Regression (Hazard Ratio)

Time to Event

(Survival Analysis)

The sum of years of follow-up from the start of the study to the earliest instance of death,

emigration, loss to follow-up or end of follow-up)
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Global Burden of Diseases (GBD), IHME



Prevalence 
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Trend
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Risk-Attributable Burden; Risk Factors

Six Categories

• Environmental/occupational risks

• High alcohol use 

• Tobacco use

• Dietary risks 

• Low physical activity

• High body-mass index

• High/low air temperature; Air pollution;
Ambient particulate matter pollution

• Smoking; Second-hand smoke

• Low in fruits, vegetable, whole grains,
dietary fiber; High in red meat, processed
meat, sugar-sweetened beverage
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Nonfatal diabetes and Diabetic outcomes
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Burden; DALY
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