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The Dairy Diet
Milk for healthy bones in Human Body &

Milk: Health benefits and nutritional inforrl € Case for Milk and Dairy

T e i 'he U_SDA’s recommendations are based on the factthat milk is _a prime source
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Milk is having a moment

Is Irish butter and milk going to storm the supermarkets of the world and confound ti
standard nutritional advice that butter and dairy aren’t good for us?

o
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| Ask The Experts Is Milk Good fo
=J = ich
There aren’t many other single foods that come close to the

nutrients you get from one cup of milk.
— Toby Amidor, MS, RD

Absolutely! Milk is a nutrient-packed food providing nine

© Tue, Jan 31, 2017, 01:00 Moet the artists who broke

essential nutrients in every glass, including calcium
28 February - 3 March potassium, and vitamin D. These are three of four nutrients
John McKenna that the 2015 Dietary Guidelines Advisory Committee report

identified as under-consumed nutrients, There aren't many

- q - = 1 — entified as under-consumed nutrients, There aren't mary
ennasGuides ~
’) W Follow @McKi other single foods that come close to the nutrients you get

weLL from one cup of milk. The 2010 Dietary Guidelines for
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Facts

« Dairy products and bone

health
« Dairy products and

sarcopenia




Dairy products and growth

Open randomized intervention trial
80 qirls, 12 years
Intervention: + 300 ml milk vs usual intake

0 Total body bone mineral content Total body bone mineral density
P=0.009

—
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P=0.017

— Milk group
@-- @ Control group

0 6 12 18
Months

» Greater increase of BMC and BMD
* No difference in height, weight, lean body mass, and fat mass

Cadogan J et al BMJ 1997




Dairy products and growth

The National Osteoporosis Foundation’s position statement on peak bone mass

development and lifestyle factors : A systematic review and implementation
recommendations

“The evidence since 2000 builds on eatrlier evidence, with additional RCTs
showing a benefit to bone owing to the inclusion of dairy products in the diet.
Dairy products contain colloidal calcium phosphate protein complexes in the form
of casein micelles that have the minerals and nutrients needed for bone growth.”

Table 17 Recommended and actual intakes and functions of food sources involved in development of peak bone mass

Food source  Bone-related function Recommended servings® Percentage of population with usual intakes below
recommendations
Children Males Females Children Males Females
Dairy (cups)” Intakes correlated with 2-3 years: 2 O-13 years: 3 9-13 years: 3 2-3 years: 41 9-13 years: 8 0-13 years: 84
linear E‘“‘“ll‘: bone 48 years:2.5  14-18 years: 3 14-18 years:3  4-8 years: 42 14-18 years: 68 1418 years: 92
IMass accrua
reduced fracture 19-30 years: 3 19-30 years: 3 19-30 years: 80 19-30 years: 94

@ ‘ eaver CM et al. Osteopros Int 2016
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Dairy products and BMD

The Postmenopausal Health Study : 66 women, 55-65 years, 30 months

 Intervention (n=35): fortified dairy products (1200mg Ca + 300 IU vit D for 12
months, 1200mg Ca + 900 IU vit D for the next 18 months)
 no intervention (n=31)

116 p
114 }
112 | *p<0.001
110}
108
1-06 —= -
104}
102}
1-00

Lumbar spine BMD (g/ecm?)

Baseline 12 months 30 months




Dairy products and bone metabolism markers

The Postmenopausal Health Study : 101 women, 55-65 years, 12 months

« dairy intervention group (n=39): fortified dairy products (1200mg Ca + 300
U vitD/d

« calcium supplemented group (n=26) :1200 mg Ca/d

e control group (n =36).

Haseline 5 mo S.mur change 12 mo 1Z-mo changs =
& %

Serum 1GF-1 (ngfmid.} noe
Contrd group 125+ 75 1173+ 64" SE{—09 121 1472 =45 2B.2{13.6.42.8)
Calcium-supplemented group 957 % 136 952 £ 133 —0.5(—l0LE, 9.E) 1158 = 171 ITAE(12T.42.4)

Dairy indervention group NNTE6+73 1128 + 720 15.9(T.2, 24.6) 1552 £932 IR.5(2R.7.483)
P (ireatment effect) 0380 034 0140
Controd group 55+ 15 23+13 =122 (=162, —B7) JIIE£1E 24.4{17.9, 30.B)
Calcinm-supplemented group M1t 26 M5 +24 =162 (-2, —B3) 0 e 202{10.2, 30.1)
Dairy indervention group IRl 14 [5T7+13 =R3(-119, —4.5) IBTELE 300 22T 3T.6)
P lireatment efact) 0385 L8O e

Serum PTH {pgfml.) a5
Controd group B[E+ 2T T 20 2. T(134 358 413 £322 21{11.3, 289
Calcium-supplemented group 5.8 49 T2rL52" 6.8 —5.5, 23.1) B2 41 6.85{—94, 129
Dairy intervention group 36t 26 3231 +28° Z1(—105,14.T) 351 +£22 1.1 {-=3.0, 352}

P lreatment affect) 0545 onio o142

Contrd group 450+ .28 4.16 £ 028 =50(—-154, 3.6) 259 =031 =2000{—43.9, —14.2)
Calcinm-supplemented group 441 = 050 421 £ 051 =L0(-18.1,217 352 £ 056 =171 {—40.0,.5.T)
Dmiry ind=rvention group 4.55 = 0.27 433 £ 028 =31(-5T7,34) 3.07 =030 =35.0{—44.7, —25.3)
P treatment effect) 0.571

Seram CTx {ng/ml.) [ 5
Contmd group 0.36 + 003 033 £ 002 —TE(—195,11.9) 027 =002 —181{-374, 1.2)
Colcium-sopplemented group 0.34 = 005 ) LT{—=21.1,24.4) —15.9{—40.3,85)

s i =191 (=257, —12L6) —23.1{—22.3, - 169
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Dietary patterns, bone geometry and hip fracture

Rotterdam Study : 4028 subjects >55 years

* basal dietary intake, BMD and bone geometry
 mean follow up 14,8 years

Pattern “Fruit, vegetables and dairy”

cross sectional association (3

Cl)
BMD 0,14 (0,12-017) *
Section modulus 0.13 (0.11, 0.16) *
(bending strength)
Buckling ratio -0.12 (-0.14, -0.09) *
(instability)

adjusted HR (% ClI)
Fracture risk 0.90 (0.83, 0.96) *
0.85(0.81, 0.89) *

Hip fracture risk

tal. Am J Clin Nutr 2017;105:203-11



Dietary proteins, bone strength and microstructure

746 women, mean age: 65 years
« distal tibia

6500 - -
890 1 5=0.009 * % p=0.296
) 6400
6400
6300 -
G300
6200 6200 -
6100 - 6100 4
6000 - . 6000 - T T
<395g/d  395-5469d 54694 <210g/d  21.0-332gd  >332g/d
Animal proteins Animal non-dairy proteins
% %
6500 - - )
P02 0 p=0.120
6400
6400 -
6300 -
6300 -
6200
6200 -
6100 -
G100
<138gd  138-232gd  >23.2gd 6000 - y y

. . <189g/d  189-253gd  >2539d
Dairy proteins i
Vegetable proteins

= Beneficial effect of dairy protein intake on trabecular microstructure
Durosier-lzart C et al Am J Clin Nutr. 2017 doi: 10.3945/ajcn.116.134676
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Dairy products and fracture

Epidemiological studies: inconsistent data

« Protective association of milk intake on the risk of hip fracture:
results from the Framingham Original Cohort
milk intake >7 servings/week— N 40% hip fracture

JBMR

Milk intake and risk of mortality and fractures in women and men:
cohort studies
. milk intake > 600 mlld— ~  fracture

Michaélsson K et al . 2014




Dairy products and fracture

Milk fracture risk in women (but not men)

| | . » Very high milk intake (>600ml/d)
HR=1.60 | » Milk fortified with high dose of vitamin A
4 (1.39-1.84)
3 « Fermented milk and cheeSe fracture risk

iIn men and women

— =
— e ——

—————————========= . Not adjusted for baseline vit D and physical activit

Adjusted hazard ratio of any fracture  Adjusted hazard ratio of hip fracture

HR=1.16 Glassesof milka day
(1.08-1,25)

Michaélsson K et al . 2014



Ca + vitamin D and risk of fracture

Calcium + vit D, but not vit D alone, is associated with a reduction in fracture risk

. Sub-analysis of USPSTF meta-analysis: 11 studies of calcium 500-1200 mg/d + vit D (300-1100 IU/d),
or vit D alone (400-1370 IU/d) for the prevention of fractures

. 52,915 people, mostly postmenopausal women.

120 RR0.88 RR 0.89
+  95%CI0.78-0.99. RRO.71 T 95%C10.76-1.04

Z 400 = 95% Cl 0.57-0.89 v
s \
3]
g 80 - l @ Control
£
2R 60 - O Vitamin D only
w— @
°c =
x 40 - B Calcium plus
= vitamin D
S
= 20
=
v
: D Ll ! |

Overall study Institutionalized Community

population

@ Chung M, et al. Ann Intern Med 2011
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Ca + vitamin D and risk of total fractures

Meta-analysis from the National Osteoporosis Foundation

 Total fracture : 15% reduced risk

Shidy Hame Rt Ralio and #5% €1
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Ca + vitamin D and risk of falls

« Meta-analysis 26 trials, 45,782 participants, majority elderly females;
mean age 76; duration of supplementation 3—62 months.
« Subgroup analysis of 10 studies of vitamin D £ calcium supplementation

at any dose.
OR 0.97 OR 0.83
95% CI 0.84-1.11 95% CI10.72-0.93
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itamin D alone Calcium plus
vitamin D

@ Murad MH, et al. J Clin Endocrinol Metab 2011

g
£
3
()
11
A
V4



Sarcopenia and fractures

Musculosleletal health: A recent awareness of the problem

. o

AM00 G0 Exn Ras, 2005 Nav 12 [peh anead of prnt]

2
Osteosarcopenia is more than sarcopenia and osteopenia alone. é 10004 3 Osteoporosis
DreeM’. Slener CC7, Bartach T7. Baner M. Schmsdmaer R, EAAT intervention groun _— 5 4oo] W sercopenia
- ~ semwsecvive Jvr 7 w
Cntnapems e AL b7 « Dysmabality syndro 2
Wiy Bone and Skeletal Muscle: Neighbors With Close Ties TR S - o 800-1
ORIGONAL ARTICUR | Fmaohm 4 Db Gumgn P ¥t st Koy A Saser” ctrginas sasstegd i £
T Muscular strongth measuremaents indicace bone ] 4004
mineral density loss in posomoanopausal wormen F
Sarcopenia and its relationship with bone mineral density §2°°'
in middic-aged and clderly European men s : ,.,n.n,ll_ﬂ,ll,ll,", |
: P——
B Adobei. A Weod R €. Wath Sovle. Maturts, 2013 S TS ns: oo 10, 016, Epus 2013 Agr 22 ? SEEESEEEELESSS
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Year
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What's in a name revisited: should osteoporosis
and sarcopenia be considered components

e

of “dysmobility syndrome?
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Osteoporosis and sarcopenia

Bone and muscle: similar temporal patterns

ANNUAL PERCENT CHANGE (%)

STRONGEST
| FEMALE: JRN.

0.0 - [Tau
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STRENGTH
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- =-MEN
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Sarcopenia and fractures

» Osteoporotic Fractures in Men study: 5544 men, 74 years, follow-up: 9 years
« Study of Osteoporotic Fractures in women: 1114 women, 77,6 years, follow up: 8 years

Age-adjusted incidence rate (per 1,000) of non-spine fractures

50

as

a0

35

30

25 + # Men

= Women
20

15 1~

10 +-

Age-adjusted incidence rate (per 1,000) of non-spine fractures

5

O

~
o
~

0
NormalBMD and no  Sarcopenia alone Low BMD alone Low BMD and
sarcopenia Sarcopenia

@ > Chalhoub et al 3 Am Geratr Soc 2015
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Protein and muscle

Protein is an anabolic stimulus




Dietary protein, muscle and bone

Pathways through which dietary protein influences muscle anabolism and bone
growth

GH Dietary protein
mTOR -*l

/MUECLE - |GF—

\\

Bone growth 1 ,25-(OH)_D TmPlfGFH
Intestinal /pF'i
absorption

Ca?* and Pi

s ~Rizzoli R et al. Maturitas; 2014




Resistance training + protein supplementation

Meta-analysis of 22 RCT
* resistance-type exercise training + protein supplementation (19 RCT with milk

proteins) or placebo
« mean duration : 12 weeks

Antonio, 2000
i 208l —
S
'S
Hartman, 2007 (5 —_.
Helfman, 2007 r
% m%% —e—i
Klﬂtll:lt. i
> Mm.hdzgum '
o —
Unhhr-Su o
Bemben, 2010 (26; .
R ‘
; % 32 p——————
5 wgm —=
Su 1
Total i L 2
4 2 0 2 4 6
Favors placebo (kg) Favors protein (kg)

Mean fat free mass gain
* Younger: 0,8 kg
« Older: 0,5 kg




Soy versus whey protein in elderly

Myofibrillar protein fractional synthetic rate (%+h-1) for whey and soy (20 g and 40 g)
groups

and a group who consumed no protein (0 g) at rest and following resistance exercise
Ex

(Ex) [ ] Rest Rest- Soy [ Rest- Whey

Bl cEx KX Ex-Soy BN Ex-Whey

0.12 -
= 0.08
L]
32
5 X
=GB T 58
T 7 o:o:4
L5
/ 1255
/ L2505
é 1505
0.m T X
0 20

Ingested protein (g)
@ Yang et al, Nutr Metab 2012
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Fantasy

 The acid-ash hypothesis is not supported by evidence

* Dairy products don’t increase cancer risk

» Dairy products don’t increase cardiovascular risk

« Dairy products don’t make fat

 Lactose maldigestion does not mean lactose
Intolerance




The acid ash hypothesis
IS not supported by evidence

» Diet does not change systemic pH or cause or “acidification”
» Milk does not increase acid excretion

o
e { L |
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Heaney R et al 2001
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The acid ash hypothesis
IS not supported by evidence
« Diet does not change systemic pH or cause or “acidification”
« Milk does not increase acid excretion and higher urinary pH is less acidic

Change in urinary pH after ingestion of various liquids

s
=
.5
"
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<
=
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Heaney R et al 2001



The acid ash hypothesis
IS hot supported by evidence

» Diet does not change systemic pH or cause or “acidification”
Milk does not increase acid excretion and higher urinary pH is less acidic

Acid excretion is not associated with lower calcium balance, that is: poorer calcium
balance

2

5 No relationship
-

ga_ SRoughead 05 head 03

ér -Kastdb::',:ﬂauﬁ @ Dahl 85 IKHHEIE::*&HM
-

:

Change of Net Acid Excretion (mEg/day)

Fenton TR et al Nutr J 2011




Dairy products and prostate cancer

WERF Cup 20
AND PROSTATE CANCER
==

= EWIDENCE Low plasma alpha-
L J fooopham ooncanirations

- Low plasma selenium
Diet, nutrition, physical activity e —
and

Umited-no conchsion Careals {Frains| and their products, datary fhio,
polaines, nonstarchy vepetabies, tuls, pulses legumes|,
prooessod] meat, e meal, poultry, B, opes, tolal i,
sahrated 1oty sods, monounsauraiod fatty aokds,
polyunsatusted istty acids, plant ols, sugar [sucmsa|,
sugary fomds and drinks, cofoo, fos, aloohalo drinks,
‘carboiydiate, profein, vitamin A, rotinol, sipha arolena,

Toizin, Tlamin, rizafavin, nlain, wiamin C,
sitamin 0, wiamin £ suppiamants, gamma-incopherd,
mufivitamins, solonium supploments, on, phosphorus,
oalcum supploments, Anc, physical acihity, encrgy

Body fatnass (ovanod
prostshe cancer =

Aduit aittained hdpht

Dairy products
Diats high In calckem

A

CUP Panel’s conclusions (pages 15, 17)

For a higher consumption of dairy products, the evidence suggesting an increased risk of
prostate cancer is limited.

For diets high in calcium, the evidence suggesting an increased risk of prostate cancer
= limited.
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Diary products and colon cancer

FOOD, NUTRITION, PHYSICAL ACTIVITY AND
CANCERS OF THE COLON AND THE RECTUM 2011

- DECREASES RISK INCREASES RISK
Physical activity'? Red meat'®
Foods containing Processad meat®
dietary fibre’ Alcoholic drinks (men)’
Body fatness
Abdominal fatness
Aduit attained height®
““‘-

Non-starchy vegietables Foods containing iron*4
Colorectal Cancer Fruits Cheese'!

2011 Report | =2 Foods containing Foods containeng animal fats?
Food, Nutrition, Physical Activity, vitamin D' Foods containing sugars13

and he Peevention of Colossctal Cancer

WCRF Continuous Update Project 2011

Fish; glycaemic index; folate; vitamin C: vitamin E;
selenium; low fat; dietary pattern

pd offect on risk

w‘ uniikoly

Milk: “The evidence on milk from cohort studies is reasonably consistent,
supported by stronger evidence from dietary calcium as a marker. There is
evidence for plausible mechanisms.

Milk probably protects against colorectal cancer.”

Cheese: “ The evidence suggesting that cheese is a cause of colorectal
cancer is limited.”




Dairy products and cardiovascular diseases

Relation between milk (per 200 mL/d) and cardiovascular disease:
« dose-response meta-analyses of 4 prospective cohort studies
(n = 13,518, no.of cases = 2283)
RR 0.94 (0.89-0.99)

author fref) YEar  oouniny Relative nsk % Weight
[95% €y

Elwood {100 o UK D9Z{0A0 .05 1427

Hess (1) Mol U DA {087, 1,010 4978

Engherink [44) 0w Metherdands DA% 08T 1040 3556

Fanagiotabos (200 2007  Greece } 1621077, 374 041
:

Overall g 094 (089 35530 100,00

{l-squarad = 0.0%, p = 0,507

WOTE: Weights are fram random effects analysis

L!l.'l {;'5 1 . 4
relative risk

Soedamah-Muthu SS et al., Am J Clin Nutr 2011




Dairy products and cardiovascular diseases

Relation between milk (per 200 mL/d) and all-cause mortality:
« dose-response meta-analyses of 8 prospective cohort

studies

(n=62,779, no. ofcases = 23,949)
authas (ref) year cauntny R R O 99 (Omﬁﬂﬁ % Weight
Fartes (&) 2000 Italy { + 0,24 [0.07, has) 00
Mann (11] 1957 UK 3590 Al Lo 793
e i) 200 UK .95 (DA, Dody 16.68
Engbarink [44) 2005 Methedands .98 (0.94, 1.03} 16,56
Hahn 1T 1984 US4 0,99 097, 1.02) 2105
Paganini-Hill (181 2007 US& 1.03 [0.00, .08} .54
Elwsaad {100 2004 UK 1.03 092, 118} 71
Knagps (18] 2008 Eurape 100 (000, .21 Q.52
Cwgrall 0,59 095, 1.03) 10000
(I=squaned = 2 3%, p = 0001
WOITE: Weights are from andom effects analysis

& 0 i 2 1

ns
relative risk
oedamah-Muthu SS et al Am J Clin Nutr 2011
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Dairy products and weight
Observational studies

Relationships between changes in food consumption and weight change
every 4 years (Nurses’ and Heath Professionals US cohorts)

I NHS (worren)
S ey
poo chos e
Postos o e E——
sy =
Unprcesaed redmeacs =
Butser = p
s-:::::m :
ol Intake of dairy is inversely associated
—— with body fat in observational studies;
bl — there is no difference between high vs low-fat
i ;
Diet (rero-calorie) soda d
T

B Mozzafarian et al New Engl J Med 2011
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Lactose intolerance
EFSA Scientific Opinion 2010

Lactose intolerance can be due to genetic non-persistence of lactase. Dietary
lactose is not or incompletely split by intestinal lactase and residual lactose is
fermented by the colonic microbiota leading to abdominal symptoms.

Lactose tolerance varies widely among individuals with lactose maldigestion. A
single threshold of lactose for all lactose intolerant subjects then cannot be
determined. Symptoms of lactose intolerance have been described after intake
of less than 6 g of lactose in some subjects. The vast majority of subjects with
lactose maldigestion will tolerate acute doses of up to 12 g lactose ( 250 ml of
milk) as a single dose with no or minor symptoms. Higher doses may be
tolerated if distributed throughout the day.

NB: Yogurts, hard cheeses, and reduced-lactose foods
may be effective management approaches.

European

Milk

Forum



Dairy products as a source of
key « bone » nutrients

100 ml of full fat milk:

e Protein: 3,3 ¢

e Calcium: 119 mg %

e Potassium: 151 mg f

e Phosphorus: 93 mg 1

e Magnesium: 12 mg




Bioavailability of dietary calcium

Ca (OF]
absorption absorbed
(o) (%) (mg)

Ca content

Milk : 250 ml

-
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