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Approximately 95% of cases in Canada are 
Type 2 Diabetes Mellitus(T2D) 
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Diabetes is on rise

3.2 million Canadians are living with 
diabetes
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More than 1 billion people worldwide are now estimated to have obesity 
(Adults: BMI>30)

From 1990 to 2022, the prevalence of obesity roughly 
- doubled in women, 
- tripled in men and 
- quadrupled in children and adolescents. 



- Socioeconomic status
- Education
- Low-grade occupation

- Lifestyle
 - Unhealthy Diet
 - Physical inactivity
 - Alcohol consumption
 - Smoking
 - Unhealthy sleep

- Metabolic factors
 - General or central obesity
 - Insulin resistance
 - Prediabetes
 - Hypertension
 - Dyslipidemia

Modifiable risk factors for type 2 diabetes:

- Mental Health
 - Depression
 - Chronic Stress



Unhealthy Diet (broad term that includes)

- diets high in saturated fats, trans fats, 
cholesterol, added sugars, and salt.

- It also refers to diets low in fruits, vegetables, 
whole grains, fiber, nuts, and legumes

Ultra-processed food
Foods are typically high in unhealthy fats, sugars, and salt, and low 
in fiber and nutrients. 
Examples: soft drinks, packaged snacks, reconstituted meat 
products, and pre-packaged meals.

Ultrapro-
cessed food

Unhealty diet



104 707 participants
repeated 24-hour dietary records 
median follow-up:  6 years

A higher proportion of UPF in the diet was associated with 
 a higher risk of T2D

Controlling for age, sex, education, BMI, physical activity, smoking, alcohol, alcohol consumption, family history 
diabetes, overall nutrition quality…

Ultra-processed food (UPF) and Type 2 Diabetes (T2D)



Depression Diabetes

Diabetes is caused by “sadness 
or long sorrow and other 

depressions and disorders” 

Thomas Willis, English Anatomist (1621-1675)



Three meta-analyses: 

Knol (2006): prospective & retrospective studies:  depressed adults have a 37% increased risk of developing type 2 
diabetes mellitus. 

Mezuk (2008): prospective studies: depression is associated with a 60% increase in risk of developing type 2 diabetes 

Rotella (2013): prospective studies: depression is associated with a 56% increase in risk of developing type 2 diabetes 



Depression is heterogeneous condition !!

Major depressive disorder in DSM-V may include symptoms of

Weight gain OR weight loss
Increased OR decreased appetite
Insomnia OR hypersomnia
Psychomotor agitation OR retardation

Important to understand when and how depression affects health 
outcomes.



What is the role of depression in the development of diabetes? 

What is the role of depression in the development of complications in 
people with diabetes? 

How does depression interact with other (behavioral) risk factors 
and lead to diabetes (or poor outcomes in diabetes)? 



Behavioral Factors
Physical activity
Smoking, Alcohol
Diet, Sleep
…..

Biological Factors
Inflammation, Vitamin D 
Cholesterol, Triglycerides
…..

Mental Health
Depression
Anxiety
Stress
….

Chronic Conditions
Diabetes
Metabolic Syndrome
Heart Diseases
…..

Environment Culture

Social factorsIndividual factors



Ultra-processed food and depression 

Higher ultra-processed food intake at baseline was associated with 
subsequent elevated psychological distress as an indicator of 
depression at follow-up. 



Potential pathways:

Nutrient Deficiency and Brain Function

(Chronic) Inflammation

Gut Microbiome

Blood Sugar Fluctuations

Psychological and Social Factors (stress coping)

Lifestyle Factors

Ultra-processed food and depression 



Depression associated with adverse outcomes in people with T2D:

Increased risk of physical complications 

Increased risk of mortality

Increased risk of poor glucose levels

Worsened adherence to self-care regimen

Diabetes, Depression, Complications



Depression      

Self-care regimen

Poor functioning

Diabetes, Depression, Complications



To understand how UPF consumption in combination with depression 
can increase the risk of T2D incidence and its complications.

Large population-based studies with long follow-ups and detailed 
assessment of mental health and behaviour factors are needed
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CARTaGENE
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