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Rationale for the research project – which industry
questions/issues/needs is the project addressing?
* Canada’s Food Guide states:
* “Did you know that milk and alternatives contain important
nutrients that are good for your bones?.... and optimal
health.”
* Drink skim, 1% or 2% milk each day.
* Have 500 ml of milk every day for adequate vitamin D.
* Adolescence is a critical time to establish peak bone mass.
https://www.canada.ca/en/health-canada/services/food-nutrition/canada-food-guide/choosing-foods/milk-alternatives.html

Question for the audience

Question for the audience
* What proportion of female Canadian youth ages 14 to 19 years
consume 3 to 4 servings/day of milk and alternatives in
accordance with Canada’s Food Guide?
a) 25%
b) 35%
c) 45%
d) 55%

Research Objectives
FAMILY (FAmily MILk product two-Year) dose-response study
* Objective: In young male and females 14 to 19 y of age who
have habitually low intake of milk and alternatives:
* Test whether meeting Canada’s Food Guide servings for milk
and alternatives improves bone health over 1 year.

Methods – in brief
* Randomized controlled dose-response trial.
* Motivational interviewing to enhance milk and milk product
intakes in the intervention groups:
Plus a control group
* Goal to meet minimum recommendation;
followed without
intervention
* Goal to meet and/or exceed 4 servings per day.
* Dual-energy x-ray absorptiometry scans baseline and 1 year:
* Whole body, lumbar spine, hip and forearm.

Methods – Bone Health Assessments

Photo and images with permission.
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Age, year
BMI z-score
WB BMD

(g/cm2)
Z-score
LS BMD
(g/cm2)
Z-score
FFQ MILK (servings/d)
PAQ, min/wk

Boys (n=30)
15.4 ± 1.7
-0.1 ± 0.8
1.147 ± 0.154
0.65 ± 1.20
0.872 ± 0.183
-0.45 ± 1.32
1.8 ± 0.8
520.1 ± 368.1

Data are mean ± SD; MILK: total milk and milk products.

Girls (n=64)
16.3 ± 1.4
0.3 ± 0.9
1.163 ± 0.096
1.17 ± 1.15
0.992± 0.111
0.05 ± 1.08
1.2 ± 0.9
374.9 ± 242.3

p-value
0.01
0.05
0.07
0.0002
0.0002
0.050
0.002
0.09

Results

Ca (mg/d)
% meeting EAR of
1100 mg/d
Vitamin D (IU/d)
% meeting EAR of
400 IU/d

Boys (n=30)

Girls (n=64)

p-value

1021.3 ± 541.1

786.3 ± 472.2

0.02

37

22

176.2 ± 126.6

109.4 ± 108.5

3

2

0.005

Data are mean ± SD, or % from 24 h recall; comparison to Estimated Average Requirement (EAR) is
adjusted for day-to-day variation.
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176.2 ± 126.6
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0.005

Total milk and milk
product intake:
Ca intake: r=0.72
Vit D intake: r=0.53
p-values < 0.001

Data are mean ± SD, or % from 24 h recall; comparison to Estimated Average Requirement (EAR) is
adjusted for day-to-day variation.

Results

Age, year
BMI z-score
WB BMD (g/cm2)
Z-score
LS BMD
(g/cm2)
Z-score
FFQ MILK (serv/d)
PAQ, min/wk

Control (n=29) Intermediate (n=32) Recommended (n=33)
16.0 ± 1.6
16.1 ± 1.6
16.1 ± 1.6
0.28 ± 0.84
0.07 ± 0.99
0.19 ± 0.95
1.143 ± 0.103
1.122 ± 0.090*
1.206 ± 0.138
0.90 ± 1.26
0.58 ± 0.94*
1.51 ± 1.18
0.941 ± 0.124
0.905 ± 0.135*
1.011 ± 0.162
-0.17 ± 1.16
-0.60 ± 1.01*,**
0.41 ± 1.16
1.3 ± 0.8
1.3 ± 0.8
1.5 ± 1.2
422 ± 309
417 ± 315
431 ± 270

Data are mean ± SD; MILK: total milk and milk products. * p<0.05 vs recommended, ** p<0.05 vs control.
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Legend: Whole body bone mineral density z-score and bone mineral accretion over time.
Data are mean ± SD. |_____| Groups are significantly different from each other using mixed model ANOVA (p< 0.05) accounting
for age strata, height, weight and skin pigmentation and post hoc Tukey’s t-tests (p<0.05).

Results
* Dairy fat biomarkers in red blood cells relate to milk intakes in girls

Legend: Differences in milk and alternatives intake among RBC tertiles of C15:0 and C17:0, estimated by an adapted Harvard
food frequency questionnaire for use in Canada at baseline visit. Bars with different superscripts are significantly different (p <
0.05). Data are mean ± SD.

Results
* Dairy C17:0 biomarker in red blood cells relates to bone health in girls
Dependent variable
WB BMD z-score

Regression (n=62)

R2-adjusted
0.25

β

p-value
0.0002

C17:0 (µg/mL)

0.58

0.02

Height (cm)

0.06

0.005

Protein (g/kg)

-0.43

0.03

Multiple linear regression models were used with a stepwise forward procedure to assess the independent association
among the bone parameters at each bone site and RBC C17:0, including the following covariates (age since menarche,
height, weight, physical activity, ethnicity, calcium per 1000 kcal and protein per kg). Ethnicity was defined as 1= white
and 0=non-white including Asian, African and Hispanic.

New knowledge, tools or technology to be
transferred to dairy farmers or the dairy
sector? Other intervenors?
* Youth with low intakes of milk and milk products are:
* At high risk of not meeting dietary recommendations for
calcium and vitamin D;
* May be at risk for not achieving their peak bone mass.
* Enhancing milk and milk product intake in females 14 to 18 years
of age improves whole body bone mineral accretion.
* Milk fat biomarkers show promise as an objective assessment to
reflect usual intakes of milk and milk products and bone health.

Impact and/or benefits of results on dairy
farmers? Dairy sector?
* Canada’s Food Guide is under revision.
* Milk and milk products are an important food group.
* Positive relationship to dietary calcium and vitamin D.
* First Canadian trial providing evidence that milk and milk
products:
* Are important factors in achievement of bone health during
adolescence, especially in females.
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