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Discussion points

Dietary risk factors for disease burden.

Dairy and its relevance to health outcomes.
Uniqueness of the dairy matrix.
Factors impacting role of dairy in health outcomes

Current evidence linking dairy intake to chronic disease risk.
Role of dairy within healthy dietary patterns.

Practical implications for healthcare professionals.
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Discussion points

Dietary risk factors for disease burden.
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Health effects of dietary risks in 195 countries, 1990-2017:

a systematic analysis for the Global Burden of Disease Study

2017

15 dietary risk factors: optimal intake levels

Theoretical minimum-risk exposure levels used in GBD 2017

1. Fruit . Vegtables 3. Legumes . r 5. ﬁuts &seedsu
250 g/day 360 g/day 60 g/day 125 g/day 21 g/day
‘ (200-300) (290-430) (50-70) (100-150) (16-25)
it , *f"’
p: ) 2 = | {
~ "/‘ \ E o B “'"".’i‘ o 10. P l\ ; “d?& id
6. Milk 7. Fibre 8. Calcium 9. Seafood omega-3 (EPA+DHA) i yun?:,t,:'er;;%) attyacks
435 g/day 24 g/day 1.25 g/day 250 mg/day 11% of energy
(350-520) (19-28) (1.00-1.50) (200-300) (9-13%)
-
I @
5 : A B
11. Red meat 12. Processed meat = Sl:,g;;:;”ge:: Spd 14. Trans fatty acids 15. Sodium*
23 g/day 2 g/day 3 g/day 0.5% of energy 3 g/day
(18-27) (0-4) (0-5) (0-1.0%) (1-5)
| S

Source: GBD 2017 Diet Collaborators. Lancet. 2019;393:1958-1972. d0i:10.1016/50140-6736(19)30041-8.

*The GBD analysis used a broad 1-5 g/day uncertainty range for sodium.
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Non-communicable disease burden in SA
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Cardiometabolic risk factors

Dyslipidemia

Raised LDL-
cholesterol

Decreased HDL-
cholesterol

Raised Triglycerides

Stellenbosch

UNIVERSITY
IYUNIVESITHI
UNIVERSITEIT

Lifestyle-related

Insulin resistance Obesity

Subclinical

inflammation Inactivity

Hypertension Smoking
Vascular dysfunction Alcohol

Impaired coagulation Unhealthy diet

Drouin-Chartier JP et al. Adv Nutr 2016; Markey O et al. Nutr Bull 2014



Discussion points

Dairy and its relevance to health outcomes.
Uniqueness of the dairy matrix.



Nutritional composition of dairy

Fat Fatty acids

q USNtl‘fEl!ﬁPYbOSCh Astrup A et al. J Am Coll Cardiol 2020; Dehghan M et al. Lancet 2018; Lordan R et al. Foods 2018;
IYUNIVESITHI Gil A and Ortega RM. Adv Nutr 2019
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Nutritional composition of dairy

Proteins

Vitamin D Calcium

Dairy matrix

Vitamin K | | Vitamin B12

“the unique structure of a dairy
food, its components (e.g.,
nutrients and non-nutrients), and
how they interact”

Vitamin A Vitamin B

Fat Fatty acids

Sodium

(| Stellenbosch Astrup A et al. J Am Coll Cardiol 2020; Dehghan M et al. Lancet 2018; Lordan R et al. Foods 2018;
IYUNIVESITHI Gil A and Ortega RM. Adv Nutr 2019; Mulet-Cabero Al; et al. Nutrients 2024; Headey D, Animal Front 2023;
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Dairy matrix

* ™ Satiety regulation

(7)) * Anti-inflammatory
© « Forms larger LDL particles * ® Diet-induced thermogenesis
g « 1 energy expenditure : :4Zgﬂitﬁsagéizfg;g;%ponse
> IR STy * 1 antioxidant capacit
= * ¥ cholesterol levels prelensy
© * Anti-inflammatory
LL * Aids with vasodilation
* » Thermic effect of food
. i : ¥ « 1 Fat oxidation rate <
Contal.nte, ml.lk fat. globule membrane Da I ry + Regulates calcium absorption =
S e Protects against vascular =
* 1 gut health s *
e N immune Signauing m atrlx CalCiﬁcation 3'
* Regulates renin-angiotensin a
system

* M Fermentation

* 2 vitamin K production

* 2 short-chain fatty acid production

* Binds bile acids and lowers
cholesterol

* ¥ Lactose intolerance by converting
lactose to lactic acid

* Anti-inflammatory

* Binds free fatty acids and lowers absorption
e Anti-inflammatory

* 2 insulin-like growth factor 1

» 2 fat oxidation

» Stimulates lipolysis

* Maintains sodium balance

* Aids with vasodilation

Stellenbosch  Sharifan P et al. Nutrients 2025; Akyil S et al. Eur J Clin Nutr 2026; Mulet-Cabero Al et al. Nutrients 2024; Munoz-Alvarez KY et al. Nutr Bull
s 2024; Choudhury S et al. Econ Hum Biol 2018; Zhang K et al. Can J Diabetes 2022; Malmir H et al. Crit Rev Food Sci Nutr 2020
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Discussion points

Dairy and its relevance to health outcomes.

Factors impacting role of dairy in health outcomes
LDL-cholesterol particle size
Role of fermentation
Effect of inflammation
Nutrient adequacy
Frequency of intake
Milk processing
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LDL-cholesterol Particle size

Although intake of saturated fatty acids in dairy products leads to an increase in
LDL-cholesterol, it does not increase the amount of small, dense particles, but
rather the formation of larger LDL particles.

e Larger LDL particles are less atherogenic and thus less strongly linked to CVD
due to Lower risk Higher risk

* higher affinity for LDL receptors

* decreased susceptibility to oxidation

Large LDL Small LDL
(Pattern A) (Pattern B)

LDL
Cholesterol
Balance

CVD = Cardiovasculardisease; LDL = Low density lipoprotein
Stellenbosch
UUUUUUUUUU Astrup A et al, ] Am Coll Cardiology 2020; Daoud E et al, J Cardiovasc Dis 2014
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Role of fermentation and fermented foods

Fermentation assists with reducing inflammation

Platelet-activating factor (PAF) is a pro-inflammatory phospholipid and dairy contains PAF
inhibitors. As the level of fermentation increases, the PAF inhibitor activity increases.

Fermented dairy products associated with:

Production of SCFA, especially butyrate (improve gut health; regulate cholesterol metabolism)
Increased calcium intake (binds free fatty acids)

High-quality protein (appetite control, increased satiety, diet-induced thermogenesis)
Vitamin K2 (protects against vascular calcification, increases calcium absorption)

Improved lactose intolerance (converts lactose to lactic acid)

Improved food security (extending shelf-life of products)

SCFA = Short-chain fatty acids

STy Lordan R et al, Foods 2018; Feeney EL et al, Int J Dairy Technol 2021;Thillapudi J et al, Archives Microbiol 2025;
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Yoghurt consumption and CVD mortality

Study %
P RR(95% C) Weight 1.40 Each additional serving/d yoghurt
consumption associated with 14% lower risk
NSES OTOSL e of CVD mortality (RR=0.86; 95% Cl: 0.77; 0.97)
NLCS (16) 0-60 (0-45, 0-78) 814 = 1-20
RS (14) 0-99 (0-81, 1-22) 12:06 © -
EPIC-NL (49) 1.08 (0-87, 1-34) 1130 5 7 -
GCS (12) 0-84 (0-70, 1-00) 14-11 E 1-00 s ;_:“ ————
EPIC-Italy (25) 0-85 (0-59, 1-23) 518 a RN ﬂ:_h: ____
HPFS (13) 0-95 (0-79, 1-13) 14-05 “s TT~S—
NHS (13) 0-92 (079, 1-08) 16-09 o 0-80 T —
Yamagata (28) 1-06 (0-39, 2-84) 0-83 o
Miyagi (26) 0-93 (0-76, 1-10) 13.57
NHANES (27) 0-68 (0-43, 1-08) 351
Overall (I-squared = 33-2 %, p = 0-133) 0-89 (0-81, 0-98) 100-00 0 0-5 1 1-5
NOTE: Welghsare fom random ffecs analysis | 11% risk reduction Yogurt consumption, serving/d
03 ] (RR=0.89)

Inverse association between yoghurt consumption and CVD mortality

CVD = Cardiovascular disease; RR = Relative risk
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Effect on inflammation

The presence of low-grade inflammation are linked to the development of CVD, MS, T2DM

Long-chain SFA [palmitic (C16:0) and stearic (C18:0) acid] found in dairy products, have pro-
inflammatory effects.

However, intake of dairy

leads to lower levels of CRP, TNFaq, 116 and IL13
a neutral or beneficial effect on inflammation

Mainly found to overweight / obese populations

Potential mechanisms by which dairy foods regulate immune function:
Improving intestinal barrier function

Stimulating immunocytes, which regulates flux of metabolites into the bloodstream
Through dairy matrix, it modulates the effect of dairy fat and chronic disease risk

CVD = Cardiovascular disease; MS = Metabolic syndrome; T2DM = Type 2 diabetes Mellitus; SFA = Saturated fatty acid, CRP = C-reactive protein; TNF = Tumor necrosis factor; IL — interleukin
Stellenbosch
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Frequency of intake

Ma et al. Nutrition & Metabolism ~ (2025) 22:156 Nutrition & Metabolism
https://doi.org/10.1186/512986-025-01060-6

RESEARCH  OpenAcess Dose-response effect

| | o R N
Dairy consumption and cardiovascular disease =

. . . . . Rarely (less than 1 / week) Reference
risk: a multi-level analysis with inflammatory
biomarker mediation Sometimes (at least weekly) 0.87 (0.77; 0.98) 0.019
Often (daily) 0.78 (0.69; 0.87) <0.001

Duoyu Ma'", Xinyi Cheng'", Qing Fang', Shunyu Ni', Fan Wang' and Pengfei Hu®"

= Milk intake offered protective effect against CVD, CHD and heart attack
= Potentially through reduction in inflammatory biomarkers.

= Dose-response effect.

Frequency of milk intake, irrespective of fat content, was key determinant of CVD

CVD = Cardiovasculardisease; CHD = Coronary heart disease

& ?ﬁ?!!ﬁgbosm Ma D et al, Nutrition and Metabolism 2025 16
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Nutrient adequacy

650 < > o
o // \,‘\‘\ ‘// \‘\\
O Nuts Seeds |
S 550 ‘-\, -
Y— - '\\\ \\‘ :’/‘/‘ \\\ o P ’,/
o | Bacon ) -
Q0 450 C 7
8 N Beef Processed soy products
i \‘\ Cheese _rf include , Beans, peas,
= 350 Frankiurters Sausages theese, ground Lamb, goat Liver and o
© AN : " organ meats 8
O ( ‘. game g
-t ~ / Chlcken/ N
3 250 (’( h‘\? 7 - pattles \\_\ __f// /‘@}Ork /j\ A M"k
o I, 2 / | \
7 \ )/ g N2 flavored i
c p o Chicken, whole pleées 4 /\( P ) ‘ Milk flavore
L 150 - e : nonfat - reduced fat
- Cold cuts and G Turkey duck \ i - A / - —_—
> cured meats Cheese { ) other poultry o )M"kﬂa"ored/“/ BT LA 'k Tovored lowls
& 50 cottage/ricott\é“ = ~Yogu ole g yhole / \ /) \ ( / \Mllk, lowfat
e Esgsandomelels o 7 il o i'\ -
L 50 g8 Yogurt, regu reduced fat Milk _Soy Milk, nonfat

-20 0 20 40 60 1:40) 100

NRF9.3 nutrient density score per serving of food

NRF - Nutrient rich food
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Milk processing and macronutrients

Homogenisation Pasteurisation

RAW
Changes how much Changes fat Macronutrients Changes protein
MILK fatis present structure largely retained structure
e Fat content changes: Reduces fat-globule size;
matrix Full-fat; Prevents cream separation; Destroys pathogens; Whey protein denaturation;
low-fat; Changes milk-fat-globule Small heat-sensitive Stronger binding to
=t membrane (MFGM) losses of macronutrients caseinin MFGM

Macronutrient content is largely retained, while the physical dairy matrix is progressively modified.

UHT = Ultra-high temperature

&%l Stellenbosch Kilic-Akyilmaz M, et al. Int Dairy J. 2022; Rabbani A et al. Foods 2025; Dunne S et al. Proc Nutr Soc 2024; 18

UNIVERSITY

IYUNIVESITHI Torres-Gonzalez M & Bradley BHR. Adv Nutr 2023; Michalski MC & Januel C. Trends Food Sci Technol 2006
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Effect of heat treatment on vitamins of milk

VITAMIN
A

Fat-soluble

D, E, K

Fat-soluble

B, (thiamin)

Water-soluble

B, (riboflavin)

Water-soluble

Be

Water-soluble

B12

Water-soluble

Folate
Water-soluble

Vitamin C

Water-soluble

PASTEURISATION
mild heat

UHT — SHORT TIME

high temp ¢ seconds

|

prolonged e intensive heat

STERILISATION ]

Generally heat-stable

Generally heat-stable; ; protect from light (Vitamin D)

Loss rises with heat severity

Heat-stable; protect from light

More vulnerable with severe heating

Heat / oxidation sensitive

Heat / oxidation sensitive

Among the most sensitive

Temperature-Time

Heat Treatments Combination Required Time
Thermization 57-68 °C 5 s-30 min
Flash pasteurization 72-80°C 15-30s
Extended shelf life o
pasteurization (ESLP) 125-1407C 1-10s
HTST 72-74°C 15-20s
Ultra-high-temperature o
(UHT) indirect heating 130-1457C 20
Ultra-high-temperature o
(UHT) direct heating 142-1507¢ 26s
Sterilization 110-120 °C or 125 °C 10-20 min
5 min
Innovative steam 160-180 °C 01s

injection (ISI)

® stable / minimal change

(] Stellenbosch
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increasing vulnerability @ greatest concern with severe heat

Kilic-Akyilmaz M, et al. Int Dairy J. 2022; Wang Y et al. Int J Molecular Sci 2024;
Michalski MC & Januel C. Trends Food Sci Technol 2006; Lalwani S et al. Int Dairy J. 2024; Rabbani A et al. Foods 2025

19




Effect of heat treatment on vitamins of milk

PASTEURISATION UHT — SHORT TIME [ STERILISATION ]

VITAMIN mild heat high temp ¢ seconds prolonged ¢ intensive heat THE IMPORTANT NUANCE
ét-soluble . ' . Generally heat-stable
Pasteurisation
Usually causes little change in most vitamins.
D, E, K - o
Fat-soluble . Generally heat-stable; ; protect from light (Vitamin D)

B, (thiamin)

Loss rises with heat severity ® Short-time UHT
Water-soluble

Preserves most vitamins relatively well.

B, (riboflavin)

Heat-stable; protect from light
Water-soluble

Severe heating

Be More vulnerable with severe heating Disproportionately affects water-soluble vitamins.
Water-soluble

B12 Heat / oxidation sensitive — e o o o e e e e e e e e o =
Water-soluble

Folate Heat / oxidation sensitive After processing

Water-soluble Light + packaging materials + storage duration can

be more destructive than heat itself.

Vitamin C

Water-soluble

Among the most sensitive

® stable / minimal change increasing vulnerability @ greatest concern with severe heat
&q Usjilligbosm Kilic-Akyilmaz M, et al. Int Dairy J. 2022; Wang Y et al. IntJ Molecular Sci 2024; 20
e ey Michalski MC & Januel C. Trends Food Sci Technol 2006; Lalwani S et al. Int Dairy J. 2024; Rabbani A et al. Foods 2025



Effect of heat treatment on micronutrients of milk

® Sstable/ minimalchange

Some processing-related change

@ Heat/ oxidation sensitive [ Especially light-sensitive

MOST SENSITIVE

VITAMINS

® Fat-soluble D, E, K - relatively stable

Water-soluble vitamins - vulnerability rises
with heat severity

® A, C, By, Bg, By, Bi2 - more heat/oxidation-
sensitive

® B, (riboflavin) = especially vulnerable to light
exposure

HIGH STABILITY

MINERALS

® Ca, P, Mg, Na, K > not “destroyed” by heat

® Pasteurisation / short-time UHT - little overall
change

Severe heating - small losses can occur
through precipitation / deposits

Heat can alter mineral partitioning between
soluble and colloidal phases

N\

HIGH STABILITY

TRACE ELEMENTS

® Zn, Fe, Cu, Se - intrinsically heat-stable elements

@ Direct thermal destruction is not expected

Processing may redistribute elements through
protein/mineral interactions

Severe processing can contribute to minor
losses with precipitated solids

Pasteurisation and short-time UHT preserve most micronutrients.
Loss of micronutrients can occur due to subsequent exposure to light and prolonged storage.

UHT = Ultra-high temperature

(] Stellenbosch
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Kilic-Akyilmaz M, et al. Int Dairy J. 2022; Wang Y et al. Int J Molecular Sci 2024;
Michalski MC & Januel C. Trends Food Sci Technol 2006 ; Lalwani S et al. Int Dairy J. 2024




Discussion points

Current evidence linking dairy intake to chronic disease risk.
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Dairy matrix health effect

Osteoporosis

Metabolic syndrome

Stroke

Dairy matrix health effects

refers to the impact of a dairy
food on health that extends
beyond its individual
components.

p
(7] « Anti-inflammatory = Satlety regulation
) o] + Forms larger LDL particles * 1 Diet-induced thermogenesis
Stunting ‘O « 4 energy expenditure + Modulates glycemic response Blood
e + 1 insulin sensitivity * 1 calcium absorption pressure
E « v cholesterol levels * * antioxidant capacity
© + Anti-inflammatory
L « Aids with vasodilation
* * Thermic effect of food
CVD * Contains milk fat globule Da i r « 1T Fat oxidation rate S
membrane y » Regulates calcium absorption & | Appetite
+ 7 lipid digestion . » Protects against vascular .
regulation
* tguthealth EWIDE  caitication 3 | res
+ * immune signalling + Regulates renin-angiotensin a
system
Type 2 DM -
* Binds free fatty acids and lowers absorption * T Fermentation
+ Anti-inflammatory + tvitamin K production )
+ * insulin-like growth factor 1 » T short-chain fatty acid production Weight
+ * fat oxidation * Binds bile acids and lowers cholesterol control
» Stimulates lipolysis * . Lactose intolerance by converting
* Maintains sodium balance lactose to lactic acid
Cancer + Aids with vasodilation + Anti-inflammatory
Lactose . .
Muscle health . Microbiome
intolerance
?j?!!SRbOSCh Sharifan P et al. Nutrients 2025; Akyil S et al. Eur J Clin Nutr 2026; Mulet-Cabero Al et al. Nutrients 2024; Munoz-Alvarez KY et al. Nutr Bull
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2024; Choudhury S et al. Econ Hum Biol 2018; Zhang K et al. Can J Diabetes 2022; Malmir H et al. Crit Rev Food Sci Nutr 2020




Dairy* Milk Cheese Yogurt Fermented dairy**
Health outcome
Health benefit
CVD 2 2 1 3 1 1 3 2
CHD 1 7 5 Bl 2 1 3 1 1
Stroke 7 1 2 5 1 6 1 1 2 1 1
HypertensionHBP 4 1 2 1 2 1 2 1 1 1
Bladder 1 1 2 2 1 3 2 1 2
Breast 2 2 4 1 1 1 2 2 1
Colorectal 5 2 2 3 3 3 1 1 1 P
Corpus uteri 2 2 1
Esophagus 2 2 i 1 i
Kidney 1 1
Leukemia 1
. o Liver 2 1 2 1 2 1 2 1
281 health-related associations: T 7 1
Non-Hodgkin lymphoma 1 1 1 1
QOral 1 1 2 1 1
Qvarian 1 1 2 1 1
Pancreatic 1 1 1
Prostate 1 1 1 1 1 1
Stomach/gastric 2 1 1 2 1 1 1
All cancers 1
Weight gain 1 2 1
Overweight 1 1 1 1
Obesity 1 1 1 1
All-cause mortality 3 4 1 3 2 1 1 1
CV mortality 1 1 1 1 2
T2DM 3] 1 1 3 2 1 ] 2
Joint health 1 1
Bone health 3 1 2 1 2 2 1
Cognitive outcomes 1 1 1 2 1
Stellenbosch . .
UNIVERSITY Akyil S et al, Eur J Clin Nutr 2025
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Health benefits: Total dairy intake and CVD risk

Author year  sex Author year sex
rl i incidence !
incidence ‘ Praagman 2014 Boih ———
Ruesten 2013 both -~ Dalmeljer 2013 Boih o

: :
Sonsestedt 2011 both == Hy 2013 'Boks :

_ Larsson 2012 Boih -
Panagiotakos 2008 both —_— Bernciein 2012 Both odn
Elwood 2004  mala | Sonsestedt 2011 Both “—

Larsson 2009 Male b |——
Sublotal (- ed = 32.5%, p=0.217 !
ek i : , Etwood 2004 Male < -
: Subtotal (I-squared = 40.7%, p = 0.053) <
mortality ! |
i s : T martality :
o e Maruyama 2013 Male ——
Kondo 213 female — Maruyama 2013 Female —_———
Maruyama 213 male —— Kondo 2013 Male >
Kondo 2013 Female —0—:—-
Maruyama 2013 female —r— Loule 2013 Boih —_—
Louie 213 both — Goldoohm 2011 Male —_——
RRE AR 312 hoth Goldbohm 2011 Famale —_—

] : van der Pols 200¢ Boih —
Bonthuis 2010 both : Sauvaget 2003 Boih =T
Ness 2001 male —0—:— Ness 2001 Male +

kinjo 1999 Boih -
Subiotal uared = 54.6%, p = 0.008
f= > : <P Suototal (I-sguared =0.0%. p = 0.669) O o .
. 0 . : ! Stroke events 12% reduction
CVD events 10% reduction : . ,

Overall (l-sguared = 55.9%, p = 0.009) q}) Overall (I-squared =63.1%, p = 0.000) <> (RR=0 88)

| (RR:O'QO) NOTE: Weights zre from random effects analysis :
NOTE: Weights are from random effects anaysis 1 T T

T ' 24 1

0597 1

CVD = Cardiovascular disease

Stellenbosch
q UNIVERSITY Gholami E et al, J Cardiovasc Thorac Res 2017 25
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Health benefits: Milk fat content and CVD risk

Table I. Association between milk consumption with different fat content an Table Il. Association between milk consumption with different fat content and stroke
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
Milk type OR p OR p OR p OR p Milk type OR p OR p OR p OR p
(95 % CI) value (95 % CI) value (95 % CI) value (95 % CI) value (95 % CI) value (95 % CI) value (95 % ClI) value (95 % CI) value
Skimmed milk Ref Ref Ref Ref Skimmed ik Ref Ref Rel Ref
. 0.844 0.794 0.796 0.776
Low-fat milk 0.31 0.18 0.22 017 , 1214 1153 1.254 1.238
(0.605-1.176) (0.567-1.111) (0.553-1.146) (0.538-1.118) Low-fat milk o078e1gen | °3® | oraa1779 | OF osto1019 | %% | osiatssg | O3
‘ 0.881 0.781 0.686 0.668
Reduced-fat milk 0.27 0.042 0.008 0.006
0.702-1.107 0.615-0.991 0.521-0.903 0.502-0.890) Satmi 1.438 1.247 1.215 1.151
( ! ( ) ( ! ( ! Reduced-fatmik | 1 o03-2.062) | %0 | (0ges-1705 | 02 | (osss-1763 | O | (07991860 | O
. 0.793 0.685 0.601 0.582
Whole milk 0507-10523 | 01 | (04980042 | 9920 | (043a.0833 | 099 | (a1s-0810) | 0002 Whole milk 1.941 0.002 1.625 0.028 1.709 0016 1.586 0,039
(1.294-2.912) : (1.055-2.502) : (1.108-2.638) ' (1.023-2.457) '
p for trend 0.15 0.026 0.002 0.002
p for trend 0.001 0.027 0.022 0.06

Contrasting information between CHD and stroke regarding whole milk compared to
skimmed milk:

Whole milk linked with reduced prevalence of CHD and increased prevalence of stroke
Protective effect on CHD more pronounced in individuals > 65 years of age

CVD = Cardiovascular disease; CHD = Coronary heart disease

Stellenbosch
UNIVERSITY Wu J et al. Nutr HOSp 2025
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Health benefits: Dose-response of dairy and CVD

N 1nutrients

Review

Consumption of Dairy Foods and Cardiovascular Disease: A
Systematic Review

Annalisa Giosué Y1 Ilaria Calabrese 112, Marilena Vitale 1, Gabriele Riccardi ! and Olga Vaccaro 2%

Jable S}mwz

Cheese /

G R
<

Portion size Risk reduction
10 g per day 2% e
50 g per day 10-14%

S« 'z/z)zﬁf/ 5}/00/1

CVD = Cardiovascular disease

(| Stellenbosch _ _
UNIVERSITY Giosue A et al, Nutrients 2022
UNIVERSITEIT



Health benefits: Dose-response of dairy and CVD

For healthy individuals with a normal serum cholesterol level:
Total dairy intake (full-fat or low-fat products): up to 200g per day
Milk intake: up to 200ml per day
Yoghurt intake: = 200¢g per day
Cheese consumption: up to 50g per day

S\ B 5 , < % , i}. B, o= o ’:i,;:
ek i ‘

CVD = Cardiovascular disease
Stellenbosch

IIIIIIIIII

............ Giosue A et al, Nutrients 2022

IIIIIIIIIIII




Health benefits: Diabetes Mellitus

Effect of fermented dairy foods on Diabetes Mellitus risk.

D OR (85% Cl) Weight

* All fermented foods decreased

riSk by 8% (OR 0’92; 0.86_0.99) Margolis KL (2011) —o—é— 0.79 (0.73, 0.86) 9.96
Liu S (2006) —_— 0.73 (064, 0.84) 9.28
* Yoghurt decreased risk by 17% oy o) —s soromw 7
(OR 0,83; 0.73_0.94) Kiii K (2009) : 0.88 (066, 1.16) 6.93
Soedamah-Muthu SS (2013) 1.00(0.77,1.29) 7.29
Choi HK (2005) ' 0.70 (058, 0.87) 7.90
Dose-response effect noted 5 ossos 1o
Brouwer-Brolsma EM (2018) E - 1,07 (1.04,1.10) 1034
Yogurt ‘ !
O'Connor LM (2014) | 0.69 (055, 0.87) 7.75
n#* CEISCS!CDHU'DIS OR [95% CI] p Jeon J (2018) _.E_ 0.77 (0.66, 0.89) 9.09
Value T Ericson U (2015) —_— 0.78 (0.71,0.88) 9.62
- : Brouwer-Brolsma EM (2016) E 1,00 (0.78,1.27) 7.54
ngdl-:::;lc 12151 83f385'446 0.828 (0?29_0941 :] - <0.001 Overall (lsquared = 91.3%, p = 0.000) n<|:> ) (.83 (0.73,0.94) 100.00
LDWCI' 1 3 ]9’4?8f4?2'3?? 0_92? (0_691—] _244] {::U_UU]_ NOTE: Weights are from random effects analysis i
dose slm 1 1,:32

OR = odds ratio
(| Stellenbosch
UNIVERSITY Zhang Ket al, Can J Diabetes 2022
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Health benefits: Bone health / Osteoporosis

Std. Mean Difference

(95% Cl)
BMD

Shi, et al. (2020) Whole Body Total Dairy RCT A 0.58 (0.39, 0.77)

Shi, etal, (2020} Hip Total Dair'.f RCT & 0.37 (0.20, 0.55)

Sh!, et al. (2020) Femoral N?Ek Total Da!r',r RCT * 0.36 (0.19, 0.53)

Shi, et al. (2020] Lumbar Spine Total Dairy RCT

. s— 0.21 (0.05, 0.37)
-0.5 0 0.5 1
Fracture RR / HR (95% CI)
Matia-Martin, et al. (2019) Osteoporotic (Any site) Total Dairy Cohort —— 0.95 (0.87, 1.03)
Matia-Martin, et al. (2019) Milk Cohort st 1.05 (0.94, 1.18)
Matia-Martin, et al. (2019) Yogurt Cohort —— 0.92 (0.87, 0.98)
Matia-Martin, et al. (2019) Cheese Cohort —— 0.89 (0.81, 0.98)

Malmir, et al. (2020) Hip Total Dairy Cohort § T 0.90 (0.73, 1.11)

Malmir, et al. (2020) Total Dairy s/ cC & 0.86 (0.53, 1.38)

Hidayat, et al. (2020) Milk Cohaort & | 0.86 (0.73, 1.02)

Malmir, et al. (2020) Milk cs/fCC - 0.75 (0.57, 0.99)

Hidayat, et al. (2020) Yogurt Cohort : 0.78 (0.68, 0.90)

Hidayat, et al. (2020) Cheese Cohort o 0.85 (0.66, 1.08)
Matia-Martin, et al. (2019) Vertebral Total Dairy Cohort £ 0.82 (0.68, 0.99)
Matia-Martin, et al, (2019) Milk Cohort & 0.81 (0.66, 1.00)

0.5 0.6 0.7 08 0.9 1.0 1.1 1.2 1.3 1.4

BMD = bone mineral density

q Stellenbosch ) )
UNIVERSITY Sharifan P et al. Nutrients 2025
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Health benefits: Metabolic syndrome

Effect of dietary calcium or dairy product intake on Metabolic Syndrome risk.

Dairy product consumption Calcium consumption
Hazard Ratio Hazard Ratio A Hazard Ratio Hazard Ratio
Study logHR SE Weight IV, Random, 95% CI IV, Random, 95% CI Study logHR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Azadbakht L 2005 -0.2360 0.1153 6.8% 0.79[0.63;0.99] —— ‘L:irt:osfcf)?r:en) o ggggl g]ggg 33//’ g;; %gg? ?32} :
i 5y 0, . . -U. . J 0 . A s L 3
;'u.g 20?5JB 2007 8'2;2‘3 g'gig? gg;" g'gg [g‘ggj g‘gg] " Cho JC (PreM women) 2009 -0.0296 0.2047 2.3% 0.97 [0.65; 1.45] ——
Hicavers ik : 2 0.32;0.83] Cho JC (PostM women) 2009 -0.4519 0.1768 3.0%  0.64 [0.45;0.90] —
K-WOn HT 2010 -0.1637 0.1132 6.9% 0.85 [068, 1 06] | g Bruscato NM 2010 0.4056 0.4037 07% 1.50[0.68;3.31] _,__.—
Kim J 2013 -0.3352 0.1340 5.8% 0.72[0.55;0.93] —8— Kim K (men) 2012 -0.2572 01209 55% 0.77[0.61;0.98] —8
Huo Yung Kai S 2014 -0.2688 0.1320 5.9% 0.76[0.59; 0.99] —I Kim K (women) 2012 -04323 0.1131  6.0% 0.65[0.52;0.81] -
Martins MLB 2015 -0.6383 0.2886 1.9% 0.53[0.30;0.93] = : Motamed S 2013 01156 0.1127 6.0% 1.12[0.90; 1.40] -
Drehmer M 2016 -0.1054 0.0930 82% 0.90 [0.75; 1.08] — -&I-Daggri W 2L0(13 — ag;gg gﬁgfg 23; ?[1) g {gg;?ggi —_—
H 3 oore-5Schiltz men . 3 3% ; A8 1. -HI—
Shf" S (men) 2017 -0.0804.0.0359 12'2:/" 092 [0'861 0.99] L Moore-Schiltz L (women) 2015 -0.3221 01049  66% 072 [0.59;0.89] =
Shin S (women) 2017 -0.3926 0.0603 10.5% 0.68[0.60;0.76] - Shin SK (man) 2015 01899 01637 34% 083 [0.60:1.14]
Jin S (adults) 2021 -0.1242 0.0634 10.3% 0.88[0.78;1.00] —lH Shin BR 2016 -0.1537 0.2084 23% 0.86[0.57;1.29]
Jin S (elderly) 2021 -0.2255 0.1047 7.4% 0.80[0.65;0.98] —i— Pannu PK 2017 -0.4637 0.1596 36% 0.63 [0.46;0.86] —=—
Wuni R 2022 -0.3468 0.1666 44% 0.71[0.51;0.98] — s Kim MK (men) 2017 06611 02317 19% 1.94[1.23;3.05] i B
§ Kim MK (PreM women) 2017  -0.3316 05807 0.3% 0.72[0.23;2.24] ——
o o Kim MK (PostM women) 2017 -0.2267 0.3393 0.9% 0.80 [0.41;1.55] R
'T,mad'.(!z.s % .c:) | 100.0% 0'7[8 60673’:2;?5 el L Choi B (men) 2024 -0.0569 0.0135 18.6% 0.94[0.92;0.97] =
FRSHETON IIMorva o e Re , ] Choi B (women) 2024 -0.0836 0.0111 188%  0.92 [0.90; 0.94]
Heterogeneity: Tau® = 0.0139; Chi® = 36.76, df = 13 (P = 0.0005); I° = 64.6%
Test for overall effect: Z = -5.75 (P < 0.0001) 0.5 1 2 Total (95% CI) 100.0% ¢
Prediction interval 0.72; 1.0 o
Heterogeneity: Tau® = 0.0058; Chi® = 63.63, df = 19 (P < 0.0001); I* = 70.1% I ‘ I !
Test for overall effect: Z = -4.74 (P < 0.0001) 0.1 05 1 2 10

Dose-response analysis:
Each 100 mg/day increment in dietary calcium intake, associated with a 2% lower odds of metabolic syndrome.
Greatest reduction at £ 500mg/day

(| Stellenbosch
UNIVERSITY Gonnelli S et al. Nutrients 2026 31
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Health benefits: Obesity

) . . %
First athor Total dairy product intake
(Publication year) OR (95% CI) Weight
Tanasescu M(2000) < * : 0.41 (0.19, 0.93) 1.08 1,504 )
Mirmiran P(2005) —_— 0.73(0.40,0.83)  4.84 1404 Linear Model
Mirmiran P(2005) —a-i— 0.69(0.34,0.80)  3.58 1304 Spline Model
Azadbakht L(2005) —— 0.80 (0.83, 0.98) 11.90 1 ' 20-
Dastgiri $(20086) — 0.77 (0.63, 0.93) 14.65 1 ' 10-
Dastgiri S(2006) —t 0.73 (0.61, 0.91) 14.03 1 ‘00
Crichton GE(2014) + : 0.51 (0.30, 0.89) 2.26 " 0'90
Perez-Rodriguez M(2012) € > : 0.34 (0.11, 1.03) 0.55 -% ’
Abreu $(2012) € i 0.21(0.07, 0.62) 0.58 r 0-807 e
Abreu $(2012) — 0.56 (0.31, 1.03) 1.83 é’ 0.707 -
Pereira Dde C(2013) —i—»— 1.00 (0.3, 1.58) 3.12 O 060+
i i ‘ 0.50+ . .
SUSEN R ' S ISF B0 dBdE 0.40 Odds for developlng obeS|ty
Shin H(2013) —_— 0.73 (0.61, 0.88) 16.15 d
i 0
Nasreddine L(2014) — 064(0.26,156)  0.85 0.30- decreased by 16% (OR 0,84) for every
Nasreddine L(2014) — 050(021,120) 080 0.20- 200 g/day increment of milk intake
Lee HJ(2014) —_— 0.65(0.46,0.91) 549 0.10
I
i — 95 (0.56, 1. _ 0.00+
Martins ML(2015) 0.95 (0.56, 1.59) 245 — | | | | | | | | | | | |
Overall (l-squared =7.9%, p = 0.362) @ 26% reduction  ©74(0:68. 0.80) 100.00 0 25 50 75 100 125 150 175 200 225 250 275 300 325
i Milk consumption (g/day)
NOTE: Weights are from random effects analysis )
| T T T

o ] 1 2 5

OR = odds ratio
(| Stellenbosch _ .
UNIVERSITY Wang E et al, Ann Epldeml()I 2016
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Discussion points

Role of dairy within healthy dietary patterns.
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Food-Based Dietary Guidelines

" 1 REVIEW
- frontlers published: 25 May 2021
1N Nutrition doi: 10.3389/Mut.2021.671999

Chaeck for

updates

Global Review of Dairy
Recommendations in Food-Based
Dietary Guidelines

Kevin B. Comerford ™, Gregory D. Miller?, Amy C. Boileau?,
Stephanie N. Masiello Schuette?, Janice C. Giddens? and Katie A. Brown?
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Food-Based Dietary Guidelines

Dairy recommendations around the world

2-3

TIMES ) ‘ v
PER DAY ‘ ' 3 7 ) ' . PER DAY

TIMES
PER DAY

Comerford et al., 2021

....... SITHI Source: Comerford KB et al. Front Nutrition 2021

UNIVERSITEIT
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Nutrient/Health-based Dairy messaging in FBDG

Nutrient-based IHealth-based

“Milk provides key
nutrients such as
calcium and vitamin D”

"Without dairy for breakfast, it’s
difficult to reach the three servings
we need per day to maintain bone

Milk and dairy foods health.”

are an important
source of iodine”

|

|

|

|

|

|

|

|

[

|

|

|

: “Abundant use of skimmed and

“Change from whole milk to : low - fat dairy products is

|
|
|
|
|
|
|
|
|
|
|
I
|
|

connected to lower hypertension,
stroke and risk of type 2 diabetes”

reduced fat, from reduced fat to
low fat and from low fat to fat-free
or non-fat or skimmed milk.”

“Prefer yogurt with probiotics
because it improves the
bacterial flora”

“Prefer milk and dairy

products with low fat and
salt content.”

UNIVERSITY
IYUNIVESITHI
UNIVERSITEIT
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Dairy across healthy dietary patterns

DASH

Fruits, vegetables, whole grains and low-fat dairy

Whole Milk
grains

Fruits  Vegetables Yoghurt

Dairy: core component
2-3 servings/day (low-fat or fat-free)

DASH

Dairy as a core component

_‘_.L.h.-—

2-3 servings/day
Emphasis on low-fat or fat-free dairy

Fruits, vegetables, whole grains,
lean proteins, nuts

Associated with lower blood pressure
and cardiometabolic health

Berries

Whole Fish Milk Yoghurt/
grains Skyr

Dairy: regular component
~350-500 g/day (often low-fat/fermented)

Nordic

Regular inclusion of dairy

.
Vs

e ~350-500 g/day milk and dairy
(e.g. 2-3 servings)

¢ Often low-fat and fermented dairy
(e.g. yoghurt, skyr)

¢ Whole grains, berries, fish, vegetables

¢ Associated with cardiometabolic
health and overall diet quality

(‘ 4
> pha s 7 7, | /4‘
' | =
- b TR

Nordic Mediterranean Planetary / plant-forward
Whole foods from land and sea Plant-rich, olive oil, fish and fermented dairy Mostly plant foods, with limited dairy
: & {/ b -
Sy /
ﬁ@ *ﬁ 27 p B

Vegetables Olive oil Legumes Fish Cheese/

Yoghurt

Dairy: moderate component
Often yoghurt and cheese

Mediterranean

Moderate amounts, traditionally
yoghurt and cheese

‘/

¢ Moderate amounts of dairy

¢ Yoghurt and cheese more common
than milk

¢ Olive oil, vegetables, legumes, fish,
whole grains, nuts

e Associated with lower risk of CVD,
type 2 diabetes and mortality

o |

\

i ]

) 4

Whole Nuts Milk/
grains Cheese

Vegetables Legumes

Dairy: smaller, optional component
~250 g/day (= 1 serving)

Planetary / plant-forward

Smaller, optional dairy component

2

l

lgjé«(‘

e ~250 g/day (= 1 serving) in the
reference planetary diet (optional)

e Emphasis on plant foods: vegetables,
legumes, whole grains, nuts, fruits
¢ Can include modest amounts of dairy
e Supports both human health
and environmental sustainability



Every

A New Mediterranean Lifestyle Pyramid for Children and Youth: A
Critical Lifestyle Tool for Preventing Obesity and Associated

Cardiometabolic Diseases in a Sustainable Context
Traditional desserts and sweets

Cured and cold meats <18 ‘ @

Weekly

Beef, lamb, pork <2 S .
Chicken, turkey, rabbit 3-4 S @ X “@ Follsdipataios s
Seafood: white fish, blue fish, shellfish... > 3 S ’@ p Q L sdumeschekness nts peal’;ggzg g
> g3 Nuts: almonds, halzelnuts, walnuts,
] Poormiisyeauitcheese.- 543 égﬁ E Qﬁ‘ pistachios, pine nuts... 1S
Fruits: oranges, apples, pears, melon, Extra virgin olive oil 1-2'S
'® watermelon, strawberries... 1S Whole grains: bread, rice,
= \Vegetables: tomato, green bean, pasta, couscous...12 S
lettuce...1S /

Every Main

Drink water every day! >26S
Daily physical activity Adequate rest

and physical exercise Sociability

Sustainability, Culinary

activities

2 -
local and seasonal :
products NS

Casas R et al.
Adv Nutr 2025



Discussion points

Practical implications for healthcare professionals.



Practical implications

Dairy matrix is unique and associated with positive
health outcomes. —

Current evidence demonstrates that dairy foods should
be considered within the context of the whole food
matrix and overall dietary patterns.

Full-fat versus low-fat debate

Evidence-based recommendations should reflect the
totality of available scientific evidence rather than
focusing on individual nutrients alone.

Stellenbosch
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Thank You

rb@sun.ac.za
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