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What is Osteoporosis?

ÅWHO definition

ÅΨ5ƛǎŜŀǎŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ low bone mass and microarchitectural deterioration 
of bone tissue, leading to enhanced bone fragility and a consequent increase in 
ŦǊŀŎǘǳǊŜ ǊƛǎƪΩ

ÅΨ¸ƻǳ ƘŀǾŜ ǎƻ ƭƛǘǘƭŜ ōƻƴŜ ǘƛǎǎǳŜΣ ŀƴŘ ƛǘǎ ǉǳŀƭƛǘȅ ƛǎ ǎƻ ǇƻƻǊΣ ǘƘŀǘ ŜǾŜƴ ŀ ǾŜǊȅ ƳƛƴƻǊ 
ƛƴƧǳǊȅ ƳƛƎƘǘ ŎŀǳǎŜ ȅƻǳ ǘƻ ōǊŜŀƪ ŀ ōƻƴŜΩ

ÅΨ¢ ǎŎƻǊŜ ƻŦ ғ-нΦр ƻƴ 59·! ǎŎŀƴΩ

ÅΨфр҈ ƻŦ ƘŜŀƭǘƘȅ 25 year old ŦŜƳŀƭŜǎ ǿƛƭƭ ƘŀǾŜ ōŜǘǘŜǊ ōƻƴŜ ŘŜƴǎƛǘȅ ǘƘŀƴ ȅƻǳΩ



DEXA ςmeasuring density of bone tissue



How do I measure up?
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3 typical fragility fractures
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VERTEBRA

HIP



Outcome from hip fracture
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Hip Fracture in Northern Ireland

Over 2000 hip fractures per year

At least 200 NEW nursing home places each year

Average length of time for hip replacement = 5 days

Average length of stay after hip fracture = 10 days



Hip Fracture in Northern Ireland

Over 2000 hip fractures per year

At least 200 NEW nursing home places each year

Average length of time for hip replacement = 5 days

Average length of stay after hip fracture = 10 days

Effective treatment of high risk patients 
can reduce hip fractures by 10-30%



Dr Sandra 
Iuliano, 
School of 
Population 
and Global 
Health, 
University of 
Melbourne, 
Australia



BMJ 2021;375:n2364
http://dx.doi.org/10.1136/
bmj.n2364



Nutrition in Nursing Home study (Iuliano 
2021)
Å7195 residents in 60 Care Homes in Australia

Å30 Care Home diets altered to increase calcium and protein intake

ÅAdditional cheese, milk, yoghurt

ÅΨ9ǾŜƴ ǘƘŜ nonnas ǿƛǘƘ ƳŜƳƻǊȅ ǇǊƻōƭŜƳǎ ǊŜŎƻƎƴƛǎŜŘ ƛǘ ŀǎ ŦƻƻŘΩ

ÅCalcium per day 700mg v 1142mg 

ÅProtein per day 58g v 69g

Å2 servings per day of dairy v 3.5 servings

Å2 year study

ÅFractures, falls, all cause mortality



Outcomes

ÅAll fractures ς 203 v 121 = 33% reduction

ÅHip fractures ς 93 v 42 = 46% reduction

ÅFalls ς 2423 v 1879 = 11% reduction

ÅDeaths ς 1074 v 900 = (16% but NOT Statistically significant)

ÅCOST = 60p per day per resident



Outcomes

ÅTargeted at people with higher risk of falls and fracture

ÅAll residents included ς equity

ÅRealistic and transferable to real world practice

ÅBased on resident preference ς savoury v sweet

ÅCheap

ÅBenefits seen in 2 years





ROMOSOZUMAB

ÅNew treatment for severe osteoporosis patients

ÅVery high fracture risk ς ΨƛƳƳƛƴŜƴǘ ŦǊŀŎǘǳǊŜΩ

ÅUsually numerous previous fractures ς not the same 
population as the Care Home residents

ÅTargets the sclerostin/wnt pathway ς novel and unique
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ARCH trial



ARCH trial  (N Engl J Med 2017; 377:1417-1427)



ARCH trial  (N Engl J Med 2017; 377:1417-1427)

25%

37%



Romosozumab

ÅCOST = £427 per month in UK = £35 per day!

ÅIMPORTANT

ÅNOT comparable populations

ÅRomosozumab patients would not see a 46% reduction in fracture if given 
cheese instead!

ÅNEVERTHELESS

Å50% reduction in hip fractures in 2 years is HEADLINE data

ÅWe are used to spending £35/day/patient to achieve similar outcomes

ÅNo form filling or waiting lists for extra dairy in nursing homes

ÅPreventative, equitable, important for NI population



Origins of Dairy  
Farming 



Origins of Dairy 
Farming

ÅEvidence for farming

ÅDomestication of goats in Asia 8000-9000BC

ÅFirst domestication of cattle ς North Africa ς 7000BC

ÅProbably initially for meat

ÅEvidence of dairy products

Å6000-7000BC in western Anatolia (Turkey)

Å5000BC in Europe

Å4000BC in Britain and Northern Europe



How do we know when dairy farming started?

ÅIndirect Evidence 

ÅDirect Evidence

ÅCREDIT: Dr Jessica Smyth, Research Associate in Neolithic Archaeology, University of Bristol 
(Belfast Cheese Symposium 2016)



Indirect Evidence

Å1. Excavation of bones of older animals

    - young animals slaughtered for meat

    - older animals kept for milking

Å2. Vessels associated with secondary products

    - e.g. cheese strainers



Vessels for 
straining 
cheese 
(Poland, 
5200BC)



Indirect Evidence

Å1. Excavation of bones of older animals

    - young animals slaughtered for meat

    - older animals kept for milking

Å2. Vessels associated with secondary products

    - e.g. cheese strainers

Å3. Ancient art



Tomb of 
Methethi, 
Saqqara, 
Egypt
2350BC





Direct Evidence (1)
Isotope Analysis

ÅIsotope Analysis of lipid molecules

ÅLipids absorbed into pottery

ÅDifferent lipid profiles associated with milk and 
cheese than with animal fat

ÅBest if found in relatively acidic soil and vessel used 
repeatedly

ÅMass spectrometry and gas chromatography

ÅLast 20-25 years



Scientific Evidence of Dairy in pots 7000BC







Direct Evidence (2)
Lactase Persistence

ÅLactose = sugar in milk (and other dairy)

ÅLactase = enzyme which breaks this down

ÅLactase usually disappears from humans after early childhood

ÅIn some populations lactase persists enabling adults to drink 
milk

ÅLactase persistence ς ΨǎǳǊǊƻƎŀǘŜ ƳŀǊƪŜǊ ŦƻǊ Ƴƛƭƪ ŘǊƛƴƪŜǊǎΩ





Lactase persistence (LP) evolved 
after development of dairy
Yoghurt and cheese ς lower 
levels of lactose due to 
processing
Is there evolutionary advantage 
in being able to drink milk?

Lactase Persistence 
in Europe



Lactase Growth Hypothesis (LGH)

ÅIs there evolutionary advantage to being able to consume milk?

ÅSuggests that development of lactase persistence 

Å1. increases dietary energy

Å2. alters the energy biology of human growth (eg IGF-1)

Å3. fuels regional differences in body size?



Did drinking milk make us heavier and taller?

ÅLong-term trends in human body size track regional variation in 
subsistence transitions and growth acceleration linked to dairying

ÅJay T. Stock et al. Proc Natl Acad Sci U S A. 2023 Jan 24; 120(4): 
e2209482119

Å3507 skeletons from 366 sites across the globe





Findings

ÅΨIƻƭƻŎŜƴŜ ǎǘŀǘǳǊŜǎ ŀƴŘ ōƻŘȅ Ƴŀǎǎ ǊŜƳŀƛƴŜŘ ǊŜƭŀǘƛǾŜƭȅ ǎǘŀōƭŜ ƛƴ 
primary regions of domestication; 

Åhowever, in areas such as Central and Northern Europe where non-
native crops were difficult to establish, 

Åincreases in stature and body mass coincide with the timing of 
ǎŜƭŜŎǘƛǾŜ ǎǿŜŜǇǎ ŦƻǊ ƭŀŎǘŀǎŜ ǇŜǊǎƛǎǘŜƴŎŜΩ

ÅIncrease in skeletal size corelated with persistence of lactase gene

ÅAreas where crops from Anatolia unable to grow, farmers turned to 
milk



Why and when was lactase persistence selected for? Insights from Central Asian herders and ancient DNA. journals.plos.org



Milk drinking and 
Barbarianism

ÅMilk = barbarianism

ÅOlive Oil v Butter

ÅCheese (and yoghurt) contains much less 
lactose

ÅEasily consumed by those without lactase

ÅCheese widely consumed in Classical Greece 
and Rome

ÅCaesar ate cheese for breakfast

ÅMilk for plebians, ŦŀǊƳŜǊǎΩǎ children and 
Barbarians



Tacitus (56-
120AD)

ÅΨ¢ƘŜ DŜǊƳŀƴƛŎ 
tribes eat a very 
plain diet; wild fruit, 
ŦǊŜǎƘ ƳŜŀǘ ŀƴŘ ƳƛƭƪΩ



Apicius 1st 
century AD
ς Ψ¢ƘŜ !Ǌǘ ƻŦ 
/ƻƻƪƛƴƎΩ 
Chapter VII 
ΨpolytelesΩ
 ς dishes made 
almost entirely 
from curdled 
milk



Ψ[Ŝǘ ŦƻƻŘ ōŜ 
ǘƘȅ ƳŜŘƛŎƛƴŜΩ

ÅHippocrates of Kos

ÅC 460BC



Galen 129-216AD 

ÅFour humours

ÅOften cooked for his patients

ÅCooling effects of milk on fever

ÅAdvocate of milk as a laxative

ÅDairy produce (and meat) useful 
for producing blood



Dairy consumption and 
developing civilisation
ÅBigger skeleton, stronger bones - more 

protein and calcium

ÅIncreased fertility rate? ς lactation & 
pregnancy

ÅMobility ς portable source of food ς early 
cheese

ÅMove north and west ς colder, fewer cereal 
crops

ÅAntibodies and infectious diseases?

ÅMore leisure time - to think??



Brief history of osteoporosis

ÅIdentified in Egyptian mummies (2000BC) ς generally older females

ÅIdentified in many Bronze age skeletons across Europe

ÅPresent in (small number) of >45yr old women v younger subjects

ÅEvidence for survival after major fractures



45 year old woman buried around 2000BC in 
Unterhautzental, Austria



Arrival of the English Ambassadors at the Court of 
the King of Brittany

Scenes in the Life of St Ursula

Vittore Carpaccio 1495





Timeline of Osteoporosis

ÅDr Jean Lobstein (1835) first used the word to describe bone

   (The patient had Osteogenesis Imperfecta!)

ÅSir Astley Cooper (1768-1841) ς recognised reduced bone density 
related to the risk of fracture

ÅDr Fuller Albright (1900-1969) ς falling oestrogen associated with 
bone loss, and replacing oestrogen associated with bone gain



Dr Fuller Albright 1900-1969

Reifenstein EC, Albright F. The metabolic effects of steroid hormones in 
osteoporosis. J Clin Invest. 1947;26:24-56



Timeline of Osteoporosis

ÅDr Jean Lobstein (1835) first used the word to describe bone

   (The patient had Osteogenesis Imperfecta!)

ÅSir Astley Cooper (1768-1841) ς recognised reduced bone density 
related to the risk of fracture

ÅDr Fuller Albright (1900-1969) ς falling oestrogen associated with 
bone loss, and replacing oestrogen associated with bone gain

ÅHerbert Fleisch (1933-2007) ς 1960s developed bisphosphonates

ÅAlso 1960s ς basic bone densitometry measurement



MODERN TREATMENT OPTIONS

RANKL, receptor activator of nuclear factor kappa-ȸ ligand. 
1. Rogers MJ, et al. Bone 2011;49:34ï41; 2. Ming J, et al. Front Oncol 2020;10:1283; 3. Canalis E, et al. N Engl J Med 2007; 357:905ï16; 
4. Baron R, Gori F. Curr Opin Pharmacol 2018;40:134ï41; 5. EVENITY®. Summary of Product Characteristics. Available at: 
www.medicines.org.uk/emc/product/10956 (accessed August 2021).

Antiresorptive 

agents
Anabolic agents

Dual effect: inhibits 

sclerostin to increase 

bone formation by 

osteoblasts and decrease 

bone resorption by 

osteoclasts4,5

Stimulates bone-

formation by 

osteoblasts and 

osteocytes3

RANKL blockade of 

osteoclast precursors2

Inhibit farnesyl-

pyrophosphate 

synthase in 

osteoclasts1

Bisphosphonates Denosumab Teriparatide EVENITY®
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ANTI-RESORPTIVES
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ANABOLICS



MODERN OSTEOPOROSIS 
MANAGEMENT

ÅLots of good news!

ÅAmple nutritious food

ÅTargeted exercise regimes 
to improve BMD

ÅExciting targeted drugs

ÅΨ²Ŝ ƘŀǾŜ ǘƘŜ .ǊƛŎƪǎ ŀƴŘ 
ǿŜ ƘŀǾŜ ǘƘŜ .ǳƛƭŘŜǊǎΩ



The anti-food movement



FUEL



IDENTITY



Expressing yourself 
ǘƘǊƻǳƎƘ ŦƻƻŘΧ

ÅChoosing food on ethical or 
health grounds

ÅFrom the Ancient word

Å(Vegetarian Society UK 
founded 1843)

Å5ŀƛǊȅ ǇŀǊǘ ƻŦ Ψ.ƻƻƳ ŦƻƻŘΩ 
concept


