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Dietary protein to support a resilient and 
strong skeleton



Prevent a Fracture!
compromised bone strength à increased risk of fracture

êMinerals “bone 
mineral density”

• Altered arrangement 
of minerals 

êProteins
= Weakened structure 

Healthy Bone
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Osteoporosis
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Bone Health is a Lifelong Process

Diet benefits bone health throughout life

Created with Biorender



Canada’s Food Guide

https://food-guide.canada.ca/en/

Make it a habit to eat vegetables, 
fruits, whole grain and protein foods.
ü Plant-based protein foods more often

Especially 
plants!



Canada’s Food Guide

Consume higher levels of:
• Fruits & vegetables
• Nuts & plant proteins
• Fiber

Consume lower levels of:
• Processed meat
• Lower saturated fat

Water
• Tea (unsweetened, flavonoids)
• Polyphenols

Make it a habit to eat vegetables, 
fruits, whole grain and protein foods.
ü Plant-based protein foods more often

Especially 
plants!

https://food-guide.canada.ca/en/



Why the emphasis 
on plants?

Lower risk of chronic diseases:
• Cardiovascular disease
• Type 2 diabetes
• Healthy body weight
• Some cancers

Especially 
plants!

https://food-guide.canada.ca/en/



Canada’s Food Guide

https://food-guide.canada.ca/en/

Especially 
plants!

Protein à amino acids
“building blocks”

• Hormones, Enzymes
• Immune function
• Any tissue in the body

muscle, bone



Dietary Patterns
& Bone Health



How was bone evaluated?
§ BMD or BMC (at various sites)
§ Risk of osteoporosis
§ Fracture

49 studies; >20 countries represented

Many studies are cross-sectional designs: 
“a snapshot in time”

Movassagh & Vatanparast Advances in Nutrition. 2017;8:1-16



Healthy Dietary Pattern characterized by:

§ High intake of fruit, vegetables
§ Whole grains
§ Poultry, fish, nuts and legumes
§ Low fat dairy products

Bone Outcomes:

§ Higher BMD – more mineral in bone
§ Lower risk of fracture

Movassagh & Vatanparast Advances in Nutrition. 2017;8:1-16



Movassagh & Vatanparast Advances in Nutrition. 2017;8:1-16

Foods beneficial for 
bone health….

Higher intake:
ü Fruits & vegetables
ü Legumes: beans, peas, lentils
ü Whole grains
ü Nuts
ü Poultry, Fish 
ü Low-fat dairy products

§ Less intake: soft drinks, fried 
foods, meat and processed 
products, sweets and desserts, 
and refined grains

Many food sources of protein!



Movassagh & Vatanparast Advances in Nutrition. 2017;8:1-16

Foods beneficial for 
bone health….

Higher intake:
ü Fruits & vegetables
ü Legumes: beans, peas, lentils
ü Whole grains
ü Nuts
ü Poultry, Fish 
ü Low-fat dairy products

§ Less intake: soft drinks, fried 
foods, meat and processed 
products, sweets and desserts, 
and refined grains

Many food sources of protein!

Canada’s Food Guide



How much protein should I eat each day?
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How much protein should I eat each day?

0.8 g protein/kg body weight/day
for all ages!

minimum amount of protein

For individuals of 
60 – 80 kg body weight

How to consume
48 – 64 g protein/day? 

Created with Biorender



Created with Biorender

How to consume 48 – 64 g protein per day?

Consider different food 
sources of protein in terms 
of protein and energy 
content……



Created with Biorender

How to consume 48 – 64 g protein per day?

Consider different food 
sources of protein in terms 
of protein and energy 
content……

Foods contain more than protein
Consider food sources of bone 
supporting micronutrients:

ü Calcium   
ü Vitamin D

ü Other healthful components
fiber, fatty acid profile
bioactives: 

polyphenols à
flavonoids



Created with Biorender

How to consume 48 – 64 g protein per day?

ü Protein

ü Calcium
ü Different fat profile
ü Fiber



Created with Biorender

How to consume 48 – 64 g protein per day?

ü Similar protein
ü Calcium
ü Vitamin D

ü Different fat profile
ü Fiber



Created with Biorender

How to consume 48 – 64 g protein per day?

ü Similar protein, energy

ü Vitamin D
ü Calcium (if canned)
ü Different fat profile



Created with Biorender

How to consume 48 – 64 g protein per day?

ü Protein level differs
ü Similar calcium, vitamin D



Should I consume a higher level of protein
for healthy bones?

Aging?

Created with Biorender

ü Consider other tissues:
muscle

ü 1.0-1.2 g protein/kg body weight 
per day

ü 25-30 g/meal
Even distribution throughout day

ü 0.8à1.3 g protein/kg body 
weight/day not harmful to bone



ü Essential Amino Acids (n=9)
ü Non-Essential Amino Acids (n=11)

Complete versus Incomplete Proteins…
What does this mean?

• Complete proteins: contain all 9 essential amino acids

• Incomplete proteins: do not contain all 9 essential amino acids



ü Essential Amino Acids (n=9)
ü Non-Essential Amino Acids (n=11)

Complete versus Incomplete Proteins…
What does this mean?

Complete Protein Sources
• Poultry
• Eggs
• Beef
• Pork
• Fish
• Dairy
• Whole sources of soy 

tofu, edamame, miso, tempeh
• Hemp, Chia

Incomplete Protein Sources
• Legumes

Beans, Peas, Lentils
• Nuts
• Whole Grains
• Vegetables



ü Essential Amino Acids (n=9)
ü Non-Essential Amino Acids (n=11)

Complete versus Incomplete Proteins…
What does this mean?

Complete Protein Sources
• Poultry
• Eggs
• Beef
• Pork
• Fish
• Dairy
• Whole sources of soy 

tofu, edamame, miso, tempeh
• Hemp, Chia

Incomplete Protein Sources
• Legumes

Beans, Peas, Lentils
• Nuts
• Whole Grains
• Vegetables

Combine proteins! 
‘protein 

complementation’
Consuming a mixture of 

protein sources allows you to 
consume sufficient levels of all 

essential amino acids!



How do I know what nutrients 
are in a food?

ü protein



Canadian Nutrient File (CNF)

https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/nutrient-data.html



Canadian Nutrient File

*Can also look up unpackaged foods
-fruits & vegetables
-cuts of meat, fish

https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/nutrient-data.html



Canadian Nutrient File



322 mg

8.69 g

250 mL or 1 cup

108 kCal



Food Labels: “Nutrition Facts”

Trans fat

Nutrition Facts table:
• Learn about calories & 

nutrients
• Make it easy to compare 

similar foods
• Look for foods with a 

little or lot of a certain 
nutrient (% Daily Value)

• Select foods for special 
diets



Food Labels: “Nutrition Facts”

Trans fat

Serving Size

Calories (energy)

Nutrition Facts table:
• Learn about calories & 

nutrients
• Make it easy to compare 

similar foods
• Look for foods with a 

little or lot of a certain 
nutrient (% Daily Value)

• Select foods for special 
diets

% Daily
Value 

(DV)



Food Labels: “Nutrition Facts”

Trans fat

Serving Size

Calories (energy)

% Daily
Value 

(DV)

5% DV or less is a little 
15% DV or more is a lot

-helpful when comparing foods
-mandatory reporting for 13 nutrients

(optional reporting for other vitamins & minerals)

% DV = Amount in food/Dietary Reference Intake X 100%

% DV for Calcium:
= 300 mg Ca per serving/1000 mg X 100%

10 g protein



Let’s Compare ‘Yogurts’

Plain Yogurt
3.3% mf

Skyr Plain Yogurt 
4% mf

Unsweetened 
Almond Dairy Free 

Yogurt-Style

Protein 10 g

Protein 18 g

Protein 6 g
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Let’s Compare ‘Yogurts’

Plain Yogurt
3.3% mf

Skyr Plain Yogurt 
4% mf

Unsweetened 
Almond Dairy Free 

Yogurt-Style

Protein 10 g
Protein 18 g

Protein 6 g

Fat 5.5 g Fat 6 g Fat 15 g



Let’s Compare ‘Yogurts’

Protein 10 g

Protein 18 g

Protein 6 g

Plain Yogurt
3.3% mf

Skyr Plain Yogurt 
4% mf

Unsweetened 
Almond Dairy Free 

Yogurt-Style

Carb 5.5 g

Carb 7 g

Carb 11 g



Plain Yogurt
3.3% mf

Skyr Plain Yogurt 
4% mf

Unsweetened 
Almond Dairy Free 

Yogurt-Style

Let’s Compare ‘Yogurts’

Calcium 30% Calcium 13%
Calcium 10%

Protein 10 g
Protein 18 g

Protein 6 g



Plain Yogurt, 3.3% mf

Comparing Full Fat versus Lower Fat Yogurt

Plain Yogurt, Skim, 0% mf

Calcium: 30% or 30%

Protein: 10 g or 9 g      

Calories: 140 or 90 kcal



Prevent Osteoporosis
“Can’t outrun a bad diet”



Prevent Osteoporosis

“Can’t outrun a bad diet”
…importance of healthy diet with physical activity!

• Large groups of men & women studied
• High quality diet: 

-5 servings fruits & vegetables/day
-2 servings fish/week
-lower consumption of red meat, 

particularly processed meat

• Reduced risk of death in people consuming 
high quality diet & physical activity:

ü reduced 17% all causes
ü reduced 19% CVD
ü reduced 27% selected cancers 

Ding et al. Physical activity, diet quality and all-cause cardiovascular disease and cancer mortality: a prospective study of 
346 627 UK Biobank participants. Brit J Sport Med 2022.



Prevent Osteoporosis

“Can’t outrun a bad diet”
…importance of healthy diet with physical activity!

• Large groups of men & women studied
• High quality diet: 

-5 servings fruits & vegetables/day
-2 servings fish/week
-lower consumption of red meat, 

particularly processed meat

• Reduced risk of death in people consuming 
high quality diet & physical activity:

ü reduced 17% all causes
ü reduced 19% CVD
ü reduced 27% selected cancers 

Ding et al. Physical activity, diet quality and all-cause cardiovascular disease and cancer mortality: a prospective study of 
346 627 UK Biobank participants. Brit J Sport Med 2022.



Prevent Osteoporosis
Diet Physical Activity

“Can’t outrun a bad diet”
…importance of healthy diet with physical activity!



Let’s take an 
even closer
look at the 
science! 

https://csepguidelines.ca

ü Progressing towards 
any of these targets 
will result in some 
health benefits.

Lower risk:
• mortality
• type 2 diabetes
• adverse blood lipid 

profile 
• anxiety
• depression
Improves:
• bone health
• cognition
• physical function
• quality of life

24 Hour Movement Guidelines: 
18-64 years



Closing thought…..

Protein is part of a 
diet that supports 
overall health as well 
as strong bones.



Annotated list of 
websites for future 

reference & 
sharing

(3 pages)

Email me:
wward@brocku.ca



https://food-guide.canada.ca/en/healthy-food-choices/



https://food-guide.canada.ca/en/healthy-eating-habits/



Thank you for listening.

Questions? 
wward@brocku.ca





Per serving:

ü < 200 or fewer calories

ü < 2 grams of saturated fat

ü < 5 grams of sugar

ü No partially hydrogenated oils and artificial sweetners

Choosing a Protein Supplement

”Is it ok to take protein supplements?” on CBC podcast, The Dose
https://www.cbc.ca/listen/cbc-podcasts/410-the-dose
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Protein Supplements



https://journals.lww.com/acsm-
msse/Fulltext/2016/03000/Nutrition_and_Athletic_Performance.25.aspx

Physically Active Individual

Greater protein needs…..fuel, recovery
> 1.2 g protein/kg body weight/day

rather than
0.8 g protein/kg body weight/day

Plant-based athlete:
• nutrients of concern 

(calcium, vitamin D, iron)
• careful dietary planning
• sports dietitian


