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Study	Rationale
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Chronic	diseases	affect	the	lives	of	many	Canadians

1
8

≈7	million	Canadians
live	with	hypertension

Unhealthy	diet	is	a	primary	risk	factor	for	disease	burden	in	Canada	

Health	costs	
associated	with	
chronic	diseases	

rising

Health	
costs	

associated	
with	

chronic	
diseases	
rising≈2.7	million	Canadians

live	with	diagnosed	
diabetes



Rationale: Health Canada -
Food Health Claims

* Outlines criteria for studies used to support a food health claim

* Explains types of claims that can be made (comparative or non-
comparative)

* Treatments should be: 
ü familiar to the average consumer 
ü provided in serving sizes reflective of regular 

consumption
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Potential for dairy products to carry satiety and post-
prandial glycemic response claims



* Satiety: a feeling of satisfaction and absence of hunger
* Appetite: the presence of hunger
* Subjective Appetite: refers to the measure of how you 

feel, using visual analogue scales on a 10 cm line 
e.g no hunger---------------------------extremely hungry

* Post-Prandial Glycemia: refers to blood glucose (sugar) 
concentration in response to food ingestion
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The Effects of Dairy on Subjective Appetite
and Post-prandial Glycemia

Definitions



Health Benefits of 
Dairy

* Regular consumption of dairy is associated with healthier 
body weight and composition, lower incidences of T2D and 
obesity1, 2

* Hypothesis: The association is due to the ability of dairy to 
increase satiety and decrease post-prandial glycemia3, 4
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1) Astrup 2014; 2) Hirahatake 2014, 3) El-Khoury 2014; 4) Panahi 2014 

SATIETY
↓

subsequent food intake
↓

daily energy intake

↓
weight loss/maintenance?

POST-PRANDIAL 
GLYCEMIA

↓
rise blood glucose levels

↓
T2D risk?
(overtime)



To describe the action of dairy on satiety, food intake, and glycemic control 
in young and older adults

To describe the physiologic mechanisms involved

To communicate that milk has health benefits that go beyond its essential 
nutrient role

Research Objectives



Why Does Dairy Benefit Glucose 
And Appetite Control?

* Lactose is a low glycemic sugar (only 50% glucose). An increase in blood 
glucose is a quick signal for satiety

* Milk proteins reduce stomach emptying, slowing rate of digestion and 
provide multiple satiety signals

* Casein slowly digested 
* Whey rapidly digested

* Fat slows stomach emptying, reducing blood glucose response and provides 
prolonged signals of satiety 
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Coordination in Blood Glucose and 
Satiety Signals after Milk Intake

Lactose Proteins Fat
Increase

60 min                      120 min
Meal                       Time



Dairy Consumption and Regulation of 
Appetite and Post-prandial Glycemia:

What Did We Find?

1. Milk, Yogurt or Cheese as Single Serving 
(Vein, S, Fabek H, Majerski A, Sánchez-Hernández, D,  Anderson GH, unpublished)

A. A single serving of skim milk, whole milk, Greek yogurt  or cheddar cheese 
reduces subjective appetite over 180 min.  Peak glycemic and lowest appetite 
responses to yogurt and milks occurred at 30 min post treatment

B. A single  serving of milk, cheese or yogurt 15-30 min prior to a meal lowers    
appetite  

C. A serving of dairy before a meal suppresses blood glucose and appetite after the 
second meal (Law, M et al. Appl Physiol Nutr Metab. 2017 Nov;42(11):1210-1216. Appl Physiol Nutr
Metab. 2017 Nov;42(11):1201-1209.

D. Appetite and Post-prandial Glycemia (PPG) after whole-milk is lower than 
predicted from the sum of its components . Panahi S et al. J Nutr Biochem. 2014 
Nov;25(11):1124-1131

11



Milk, Yogurt, Cheese, Single-serving Protocol. 
Adults 19-70 y

12 h fast, water 
allowed up until 
1 hour before 
study session

Single-serving 
Dairy

0

min

5 30 90 120 150 18015 45 60 75

Visual Analogue Scales for subjective appetite               
Finger prick for glucose measure
Blood collection for insulin



Treatment Composition (1-serving)

Nutrition Composition Skim Milk 
(0.1% M.F.) 

Whole Milk 
(3.25% M.F.)

Greek 
Yogurt 

(2% M.F.)

Cheddar 
Cheese

(31% M.F.)

Water 

Energy (kcal) 90 160 130 120 0

Volume (mL) 250 250 177.5 45 250

Weight (g) 250 250 175 30 250

Total Fat (g) 0 8 3.5 9 0

Protein (g) 9 8 17 7 0

Carbohydrate (g) 13 12 8 1 0

Lactose (g) 13 12 4 0 0



Values are means ± SEM; n=59. . One-way ANOVA (Treatment, P < 0.05)

Single Serving Raises  
Blood Glucose to 60  min



Values are means ± SEM; n=59. Means with different superscript letters 
are significantly different. 
One-way ANOVA (Treatment, P < 0.0001)

One Serving Study: 
Averaged Blood Glucose over 180 min



Values are means ± SEM; n=59. Means with different superscripts are significantly different at each measured 
time. One-way ANOVA (Treatment, P < 0.05)

Single Serving Reduces Appetite over 180 min



Values are means ± SEM; n=59. Means with different superscript letters are 
significantly different. 
One-way ANOVA (Treatment, P < 0.0001)

Single Serving Reduces Average Appetite 
over 180 mins



Dairy Consumption and Regulation of 
Appetite and Post-prandial Glycemia

What did we find?

2. Milk, yogurt or cheese with glycemic carbohydrate
A. A breakfast consisting of a single serving of milk or a yogurt beverage 

consumed by young adults with a high glycemic cereal at breakfast 
increased satiety and  lowered blood glucose response by 30% 
compared to water with cereal 

B. A breakfast of a single serving of cheese or yogurt served with toast 
and jam to older (60-70 y) adults increased satiety and lowered 
blood glucose response
(Law, M et al. Appl Physiol Nutr Metab. 2017 Nov;42(11):1210-1216. Appl Physiol Nutr Metab. 2017 
Nov;42(11):1201-1209).

C. A breakfast of granola cereal with a yogurt eaten to satiation by 
young adults, resulted in similar energy intake but lower PPG than a 
coconut cultured product (Luhovyy et al. unpublished)



Breakfast: Single Serving Dairy 
with Cheerios-Young Adults
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Single Serving with Cheerios Lowers  
Blood Glucose Response
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Single Serving with Cheerios Reduces 
Appetite
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Breakfast: Single Serving Dairy with 
Toast and Jam- 60-70 y Adults
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Nutritional Composition of Treatments 

2% Greek 
Yogurt

(Oikos)

2% Milk

(Neilsen)

Soy 

(So Good 
Vanilla)

Cheese

(Cracker Barrel 
Cheddar)

Calories (kcal) 130 130 140 120

Protein (g) 17 9 6 7

Fat (g) 3.5 5 4 3.5

Available CHO 
(g) 4 12 21 0

Available CHO 
in Breakfast 

(kcal)
52.2 60.2 67 50.423



Form of Dairy and Blood 
Glucose over 180 min
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Form of Dairy and Appetite over 
180 min
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* Summary: Experimental studies of the effect of dairy foods show that 
the physiologic functionality of dairy beyond its nutrient value may 
account for many positive outcomes associated with its consumption, 
including improved glucose metabolism and appetite suppression.

* Conclusion: The consumption of dairy between meals as preferred 
snacks and at meals with carbohydrate should be encouraged as a 
means of addressing the public health costs of obesity and diabetes.

Key Takeaways
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Chronic diseases affect the lives of many Canadians

1
8

≈7	million	Canadians
live	with	hypertension

Unhealthy diet is a primary risk factor for disease burden in Canada 

Health	costs	
associated	with	
chronic	diseases	

rising

Health 
costs 

associated 
with 

chronic 
diseases 

rising
≈2.7	million	Canadians
live	with	diagnosed	

diabetes
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Current	guidance	communicated	in	
“all-in-one”	tool

Updated	guidance	communicated	in	
different	products

New tools & resources launching throughout 2018 and 2019 

Release	
1

2018

Release	
2

2019

Better Nutrition Information: 
Revise Canada’s Food Guide



Why Is Dairy an Appetite Suppressant and Blood 
Glucose Regulator?

1. Lactose is a low glycemic sugar, and a rapid satiety signal

2. Milk proteins reduce stomach emptying, slowing rate of 
digestion and provide multiple satiety signals

3. Fat increases stomach emptying and provides immediate 
signals of satiety 

* Answers:
A) All correct
B) 2 and 3 correct
C) 1 and 2 correct
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Impact and/or benefits of results on dairy farmers? 
Dairy sector?

* Keeps Dairy in the Food Guide

* Recognition of the health benefits of dairy to the consumer by showing their 
unique function in curbing hunger and control of blood glucose

* In Canada, there are two markets for milk: 1) the fluid market, which utilizes 28.9% 
of milk production; 2) the industrial market (including cheese and yogurt), which 
utilizes 71.1% of milk production.  Therefore, by including traditional forms of dairy 
(milk, yogurt and cheese) our research findings will encourage growth and 
innovation in both these sectors. 

* Gives Rationale for Dairy Research Cluster 3 Application: “The effects of long-
term consumption of full-fat dairy products on satiety, body weight and glycemic 
control”
* The proposed study aims to provide data that will support recognition of the health 

benefit of consuming full-fat products by showing their unique function in curbing 
hunger and control of body weight and blood glucose
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