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* What percentage of Canadian adults have Metabolic Syndrome?
a. 10%
b. 18%
c. 20%
d. 22%

Question for the audience



Outline

• What is Metabolic Syndrome 
• Definition
• Prevalence in Canada 
• Why it is important 

• How to prevent Metabolic Syndrome
• Milk and Alternatives 

• Any impact on Metabolic Syndrome?
• Intake of Canadians

• Take home messages 
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Metabolic syndrome (MetS) - 5 components

Metabolic
Syndrome
(At least 3 of the 5 risk 

factors)

Abdominal 
obesity

(Ethno-specific)

↑ TG
1.7 mmol/L

↓ HDL-C
1.0 mmol/L ♂
1.3 mmol/L ♀

↑ BP
Sys ≥ 130 mm Hg 

and/or
dia ≥ 85 mm Hg

↑ FPG

5.6 
mmol/L

Statistics Canada, 2011a & Setayeshgar et al., 2013 



* To evaluate the prevalence of pre-diabetes, undetected diabetes, type 2 
diabetes, obesity, metabolic syndrome at the population level for 
Canadian adults and across different sociodemographic levels

* To critically evaluate the current state of knowledge on the association
between MetS and dietary patterns worldwide

* To evaluate the dietary intake of people with MetS

Objectives



Healthy
80.1%

Pre-diabetese
12.4%

Undetected diabetes
2.8%

Diagnosed diabetes
4.7%

Total diabetes
7.5%

Healthy Pre-diabetese Undiagnosed Diabetiese Diagnosed diabetes

Prevalence of diagnosed diabetes, undetected diabetes and 
prediabetes among Canadian adults

One in every 
3 with 

diabetes is 
unaware!



Obesity?

Metabolic 
syndrome?

Diabetes?

Prevalence of pre-diabetes, undetected diabetes, type 2 diabetes, 
obesity, metabolic syndrome at the population level for Canadian adults 
and across different sociodemographic levels

37%

22%

7.5%

Age 60 to 79: 41% 



Why Metabolic Syndrome is important ?

• MetS is a precursor condition that increases risk of serious chronic diseases.
• Non-alcoholic steato-hepatitis
• Cardiovascular disease
• Type 2 diabetes 

• Also affects health prior to the development of chronic disease

• In US, employees with MetS, 31% more likely to take sick leave  

• MetS is used as a tool to identify high risk population
• Preventive strategies 

Burton et al. 2008; Dugan & Fernandez, 2014
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Metabolic syndrome - 5 components

Metabolic
Syndrome
(At least 3 of the 5 risk 

factors)

Abdominal 
obesity

(Ethno-specific)

↑ TG
1.7 mmol/L

↓ HDL-C
1.0 mmol/L ♂
1.3 mmol/L ♀

↑ BP
Sys ≥ 130 mm Hg 

and/or
dia ≥ 85 mm Hg

↑ FPG

5.6 
mmol/L ↑ 2 x CVD

5 x Diabetes

Statistics Canada, 2011a & Setayeshgar et al., 2013 



Prevention 

• It is necessary to control MetS by lifestyle changes 
before it progresses to Type 2 Diabetes or Cardio-
vascular disease 

• Physical activity and diet 
• Diet 

• Nutrient approach 
• Food group approach 
• Dietary pattern 

NIH; Dugan & Fernandez, 2014

http://www.foodforliving.ie/wp-content/uploads/2015/02/How-to-have-a-healthy-lifestyle.jpg



• Saturated fatty acids           Lipids (small/large LDL and HDL cholesterol)

• Calcium               Inhibition of fat absorption              abdominal obesity
• Dairy protein

• Magnesium           insulin and insulin resistance

• Calcium, potassium and magnesium, and     sodium          hypertension

Role of Dairy-Nutrient Approach

Am J Clin Nutr 2005;82:523–30. Pr

Bad 
cholesterol

Good 
cholesterol



What is the evidence saying? Meta-analysis

An inverse dose-response relationship between dairy consumption and risk of MetS.

Conclusion:

Combined 
results

Study 1

Study 
2

Study 
3

Study 
4

Study 
5

Study 
6 Study 

7

Study 
8

Study 
9

Study 
10

Potential benefit of dairy consumption on the risk of having MetS, but methodological differences, 
potential biases & other limitations in the studies conducted prevent conclusions to be drawn. Future
randomized controlled trials are needed to confirm the effect of dairy consumption on MetS.



What is the evidence saying? Trials

Replacing the dairy fat

Total and especially full-fat dairy food intakes 
are inversely and independently associated 
with metabolic
syndrome in middle-aged and older adults, 
associations that seem to be mediated by dairy 
saturated fatty acids. Dietary
recommendations to avoid full-fat dairy intake 
are not supported by our findings.

A high daily intake of regular-fat 
cheese for 12 wk did not alter LDL 
cholesterol or MetS risk factors 
differently than an equal intake of 
reduced-fat cheese or an isocaloric
amount of carbohydrate rich foods.



Food and beverages
times/day1

Individuals with ≥10% 
CVD risk, Mean±SE, (CI3)

Individuals with <10% CVD risk,  
Mean±SE, (CI3)

Meat and Fish 1.68±0.08
(1.49-1.87)

1.65±0.05
(1.53-1.77)

Grains, Fruit & Vegetable 3.56±0.29
(2.92-4.20)

3.00±0.13
(2.71-3.29)

Only Fruit and Vegetable 2.90±0.11*

(2.64-3.16)
3.59±0.09*

(3.38-3.80)
Milk & Dairy Products 1.36±0.04*

(1.27-1.46)
1.59±0.06*

(1.45-1.73)
Dietary Fat 0.40±0.01

(0.36-0.44)
0.42±0.01
(0.39-0.45)

Regular soft drink, sport drink, and fruit drink (sugar-
sweetened beverages )

0.43±0.02*

(0.37-0.49)
0.32±0.02*

(0.26-0.38)
Diet soft drink 0.25±0.04†

(0.15-0.34)
0.19±0.02
(0.14-0.25)

Fruit and vegetable juice 0.67±0.04
(0.57-0.77)

0.70±0.03
(0.63-0.77)

Dietary consumption among Canadians aged 30 to 74 y having 10-year risk of cardiovascular diseases 
(CVD) <10% or ≥10% (population size= 17,587,428)
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What does literature say about MetS and dietary patterns?



* Mediterranean dietary pattern decreases MetS risk, 
* the Mediterranean diet: high intakes of fruits, vegetables, cereals, legumes, fish, nuts, olives 

and high ratio of mono-saturated to saturated fats, moderate to low intake of alcohol/wine, 
dairy and meat

* “Western” diet increases the risk among most populations worldwide, high intakes of 
red/processed meat, fast food, refined grains/ cereals, sugar-sweetened beverages, eggs, 
sweets/desserts and low intake of fruit and vegetables, and dairy products.
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Our scoping review - Results

MetS risk 



Association of metabolic syndrome and dietary patterns, 12-79y

Model Odds Ratio P-value

Pattern 1 
(Western)

Model 1 1.083 0.4689

Model 2 1.118 0.3063

Pattern 2

(Healthy like) ↓ 20% 
Model 1 0.794 0.0109

Model 2 0.802 0.0275
Pattern 3

(Dairy, cereal & fruit)↓15% 
Model 1 0.86 0.0623

Model 2 0.845            0.0579
Pattern 4
(Unhealthy grains)

Model 1 1.058 0.3705

Model 2 1.021 0.7014

Model 1 adjusted for age and sex.
Model 2 adjusted for age, sex, income, education, physical activity, alcohol intake, and other dietary patterns 
between 1 to 4. 
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Recent data on the intake of Milk & Alt. among Canadians from CCHS 2015
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Key Takeaways

• A considerable proportion of Canadian adults are unaware of their diabetes /pre-diabetic and MetS
status. They might be at risk of not following the lifestyle modification recommendations 

• Growing evidence suggests  the beneficial impact of milk and alternatives on MetS and 
cardiometabolic disorders 

• Dairy intake of Canadians has been lower than recommendations in most age groups since 2004 
(based on national survey data)

• Promotion strategies should be specific, targeting age groups with lower intake and emphasizing 
role of dairy in health 

• Along with studies focusing on the role of dairy on health; we need more innovative studies 
looking into the impact of policies on consumption patterns and its consequences (health and 
economic)
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