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Fractures Over the Lifespan

Fx rate / 1000

5- Fractures
Female

Male Mean age of

Care Home
Residents
87 years

Adapted from Denburg et al. ASBMR-ASM, 2012;; luliano et al. BMJ, 2021

Hip Fracture Burden From Care Homes in the UK

160,000 hip fractures in 2050



http://www.nice.org.uk/
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Falls in Older Adults in Care Homes

Cases per 100
population

Aged-care

70-74 75-79  80-84 8589  90-94 95+

© Sandra luliano

AIHW National Hospital Morbidity Database, Dept. of Health UK)

Growing Up & Growing Old With Bone

Bone

Density Adulthood

Childhood : Puberty :

Maintenance
In both sexes

Rapid growth
Males > Females : :

Constant growth \

Similar for boys & girls

© Sandra luliano

Older age

Females
Males

Decline
In both sexes

’ Rapid during menopause

Menopaluse



Dietary Calcium Intake Over the Lifespan

Childhood : Puberty:  Adulthood

Bone
Density

Years

Age 7-10 15-18 25-34 35-49

Female 656
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Older age

Females
Males

4 65-74 75+ 80+

Theobald, Nutr. Bulletin, 2005;

Dietary Calcium Intake Over the Lifespan

Fx rate / 1000

5- Fractures
Female
Male

1
60

Age (yrs)
35-49

Female 656

ndra luliano

50-64 65-74

Theobald, Nutr. Bulletin, 2005;
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Proportion of Older Adults Consuming Dairy Daily in Europe

50

50-54 55-59  60-64 65-69 70-74 75-79 80-84 85+ -54  55-59  60-64 65-69 70-74 75-79 80-84 85+

Age (yrs) Age (yrs)

© Sandra luliano Riberio et al. J Nutr Gerontol Geriatric 2019

Dietary Sources of Calcium

Check the label on
‘packaged foods Use the Eatwell Guide to help you get a balance of healthier and more sustainable food.
It shows how much of what you eat overall should come from each food group.

Choose foods lower
in fat, salt and sugars

Chooso unsaturatod oils
and use in small amounts

‘ 106" a5, 2 poricns ofstaney
Eat ossofton and ad s 78 O hich & o, ot 658
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Recommended Food Intake in Older Adults

Milk, Yoghurt, Cheese DETRY

Lean meat, poultry, eggs  Meat
Seafood, legumes, nuts/seeds

Fruit

Vegetables

Grains

Discretionary

© Sandra luliano

Women Men
4.0 3.5

2.0 2.5

] 2o [l 20

5.0 5.0

EEE - EEEEI-
| Y | | B

Australian Guide to Healthy Eating nrv.govau

Current Food Intake in Aged-Care Residents

Fruit
Vegetables
Grains

Discretionary

© Sandra luliano

Women Men
1.1

0.9
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Australian Guide to Healthy Eating nrv.govau  luliano et al, BrJ Nutr, 2017
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Protein Requirements in Older Adults

Condition Daily Needs

g/kg BW
Healthy Adult 0.8 Actual intake
Older Adult 1.2-1.5 3K Suggested intake
Stress (trauma / infection / surgery) 1.5-2.0
Presence of wound 1.5
Restore weight lost 1.5

Correct protein-energy malnutrition 1.5

© Sandra luliano Demling Eplasty, 2009

Dairy Supplementation In Older Adults

g/em? . IGF-1 PTH

Da
116= Total Body BMD ng/mL  p<o.001 ng/L P <0.005

20— [ ) 10—
112= *P<0.05 Dairy

n=98
*P<005  xp<oos 10=

1.08=
1.04=

1.00 =
% Baseline 12 months 30 months

Calcium intake mg/d
Dairy 683 1140

-10=
A 12 weeks

= 3 x milk drinks
= Dairy (milk, yoghurt) Cal Vit D = Ca/d ~1400mg v 700mg
* PMwomen = Men & Women ~ 65yo

Manios et al Am J Clin Nutr, 2007; Moschonis et al. Br J Nutr 2010 Heaney et al. JADA, 1999
© Sandra luliano
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Dairy Food and Older Adults in Residential Aged-Care

Source of 30% of hip fractures in the community.
Falls rates are 5 times higher than community peers.
High rates of malnutrition.

Calcium intake 635 mg/day

Protein intake  0.8g / kg body weight

Dairy intake 1.5 serving daily*

*250 ml milk, 200 g yoghurt, 40 g cheese

© sandra luliano Bischoff-Ferrari et al. Bone, 2008, Aust Inst Health Welfare, 2012, luliano et al. J Nutr Health Aging, 2013

Can Improved Nutrition Using
High-Calcium, High-Protein Dairy Foods
Reduce Falls & Fractures Risk in

Older Adults in Aged-Care?




30 Usual

30 Dairy-
supplemerr¥ted" 60Faggg:care Care-controls*
n = 1950 galitios n = 2031

and Falls, Fractures, Mortality recorded for all re
Fracture For 24 months

Trial

Dairy

27 facilities# 29 facilities
n = 3301 24 months n = 3894 24 months

Fx, Falls, Mortality Fx, Falls, Mortality

Study Design

Food service
supported to increase
dairy options on the

menu

© Sandra luliano
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Baseline Characteristics

Demographics

Biochemistry

Bone morphology

Wome

Age (yrs)

Height (m)

Weight (kg)
Medications (n)*
Medical Conditions (n)*

25(0H)D (nmol/L)
CTX (ng/ml)
PINP (ng/L)

PTH (pg/ml)
IGF-1 (nmol/L)

FN BMD (g/cm?)

LS BMD (g/cm?)

Distal Tibia
Total vBMD (mgHA/cm?)
Cortical porosity (%)
Trabecular vBMD (mgHA/cm®)

Distal Radius
Total vBMD (mgHA/cm?)
Cortical porosity (%)
Trabecular vBMD (mgHA/cm?)

n=3301
2194 (66
87(8)
160 (0-1)
66.5 (15.6)
12(6)
10(5)

n=170 Vitamin D

72 (29)
425 (312) replete

59:7 (61°5)
68 (4-9)
152 (5-7)

n=77
0-74(0:13)
1-08 (0-27)

214 (61)
76 (7)
149 (48)

270 (76)
69 (7) *median
145 (51)

Improved Nutrient intake with Dairy Supplementation

~3.5

Servings 3

\ 1200
~1100
Mg/day 800

400

0

© Sandra luliano

Servings/day
5

DAIRY SERVINGS

DIETARY CALCIUM

12 15 18 21 24
Months

/ 72gqay
1.1gxg 8w

\

ENERGY

Mj/day
10

No &
Change ® ‘ ‘ ‘ ‘ ‘ ‘

4

6 9 12 15 18 21 24

Months
* P < 0.05 difference betwe

10
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Dairy Supplementation and Fractures in Aged-Care Residents

All Fractures Hip Fractures

n=121 (3.7%)

n=42 (1.3%)

Cumulative probability of event

0 Months = Months 5
Intervention 3301 2314 1777 1373 964 PEE] 1408 999

HR 0-67, 95%Cl 0-48 - 0-93, p=0.018 HR 0-54, 95%CI 0-35 - 0-83, p=0.005

© Sandra luliano

Dairy Supplementation and Falls & Mortality in Aged-Care Residents

0.8 =

Falls . Mortality

o
o
1

n=1879 (56.9%)
11%

I
»
1

I
N
1

Cumulative probability of event

10 Months 1 10 Months 15
Intervention 3301 1403 838 541 2302 1801 1402 1010

HR 0-89, 95%Cl 0-78 - 0-98, p=0.041 HR 1-01, 95%Cl 0.43 to 3.08, p=0.913

ndra luliano
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Dairy Supplementation and Changes in Bone Density

% change
from BL
S—

2:0(-0-1to 4-2)
P =0.065

Baseline to Month 12

Radial
vBMD

Tibial
porosity

-0.3(-1.1t0 0.4)
NS

Radial

porosity

-0.6 (-2.3 to 1.0)
NS

L7/

3.3(0.6t0 6.0)
P=0.017

Between group differences

Dairyn=33
Mean + SE

© Sandra luliano

**p<0.01, * p<0.05 different to baseline

Dairy Supplementation and Changes in Bone Metabolism

% change
from BL
20—

-30—
13 (-6-7t0 9-2)
NS

-40=—
Dairy n =103

(\EELESN

© Sandra luliano

Baseline to Month 12

7.9 (15.7t0 0.2)
P=0.044

Between group differences

204 (-33-2 t0 -7-6)
P=0.02

-0-8 (-14-6 to 12-9)
NS

* p<0.05 different to baseline

3/28/23

12
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Dairy Supplementation and Changes in Body Composition

% change
from BL

6= Weight Lean Appendicular  Fat mass
Lean

AT

Ls L/ L7 L7

25 (0-6, 4-1) 0.3(-09,1.6) 3.0(0.02,4.1) 7.3(0.1,14.5)
0.009 NS P =0.048 P =0.046
Dairy n =33 Between group differences: mean (95%Cl)

Baseline to Month 12

4=

Mean + SE

**p<0.01, * p<0.05 different to baseline

© Sandra luliano

Dairy Supplementation And Malnutrition Risk

Falls Risk
M12 Score MNA CATEGORY (%) 0dds ratio (95% C

Change from ‘
baseline MNA SCORE Mal Mal

At risk of malnutrit
5 m—

Control Intervention

ty of event

n=1879 (56.9%)

11% 4

] ]
BL M12 7 10 Montt®
Between group difference
p=0.021 Decline in Nutritional Status o 1403
Mean; 95%Cl Int 22% v Con 32%, p = 0.019 HR 0-89, 95%CI 0-
© Sandra luliano Neyens et al, Arch Geront Geriatc, 2013

13



© Sandra luliano

Summary

Dairy supplementation achieving 3.5 servings daily in older adults
with inadequate calcium and protein intakes was associated with;

= Relative risk reduction of 33% for all fractures
46% for hip fractures
11% for falls

Slow bone loss Fracture risk

Moderate

Increase in IGF-1

Maintained nutritional status

Maintained weight N ———

Effect of Dairy Foods on Total Cholesterol Levels

Abdullah et al. 2015 Milk, Yoghurt, Cheese
Barr et al. 2000 Milk
Drouin-Chartier et al. 2015 Milk
Karanja et al. 1994 Dairy
Karanja et al. 1994 Dairy
Lee et al. 2016 Milk
Lorenzen et al. 2011 Milk

Machin et al. 2014
Palacios et al. 2011
Rideout et al. 2014
Torres et al. 2010
Wennersberg et al. 2009
Wennersberg et al. 2009
Fathi et al. 2017

Raziani et al. 2018
Raziani et al. 2018
Maki et al. 2013

Celik et al. 2016
Hostmark et al. 2018

-0.88 mmol/L

Milk, Yoghurt, Cheese
Milk, Yoghurt, Cheese
Milk, Yoghurt

Milk, Milk powder
Cheese

Cheese

Milk, Kefir

Cheese

Cheese

Milk, Yoghurt, Cheese
Dairy

Cheese

0.88 mmol/L

3/28/23
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Hip Fractures Averted With Increased Dairy Consumption

% women Daily cost of Potential annual
Ca<600mg/d dairy foods Cost savings

Hip Fx averted in women

Intervention
<£0.5

Sweden 31% €0.68

Netherlands 8% £€0.44
50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+
Age

Lotters et al,, Osteo Int, 2013

Cost of Hip Fractures

Acute Rehabilitation 1-year residential aged care home

2719, [JEAETRR | sasen

£14,956 £2,518 £2,729

Cost of extra Dairy Food ~ £200 per resident per year

Tartangelo, JBMR, 2019; Sterke J Clin Nursing 2018

15
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The Importance of Implementation

Individual Care

Translating Evidence to Policy: Calcium & Dairy Intake

v

400
MNFx risk

Servings Equivalent
1.25 milk
) 1.6 cheese
Daily 1.6 yoghurt
+
Extra 0.8 serve

< 5 servings

© Sandra luliano

yev

700 800
UK Nor
750
Eu

Recommendations
3 servings
200 ml milk
25g cheese
125 g yoghurt

3 % Servings
Dairy Foods

A4 v

1100 1300
JFxrisk  RDI

250ml milk
200g yoghurt
40g cheese
+

Extra % serve

16
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Reducing Falls & Fracture Risk in Older Adults in Care Homes

* Physiotherapy
Mobility
Eating position

*Occupational

therapy
Food access

* Food Service * Dementia
Food Quality Resident Specific

Food
Intake

* Dental Bt Eating

Oral Health assistance

* Speech
Pathologist
Swallowing

Fracture Risk Reduction in Older Adults in Care Home
Evidence & Practicalities

Calcium alone No evidence

Calcium + vitamin D Vit D def older adults in care homes
Daily medications = 12

Calcium supplementation + non-dairy sources of protein
Not tested

Non-dairy / animal sources of calcium & protein Not tested
Capacity to consume sufficient food

© Sandra luliano
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Conclusion

Dairy foods are an important source of calcium and protein
For older adults in care homes, that reduces

fractures, falls, weight loss and malnutrition risk.

Preventing Fractures &

Falls in Older Adults in

Aged Care by Improving

Dairy Consumption
Thank you

Dr. Sandra luliano

sandraib@unimelb.edu.au &n W

MELBOURNE Western Health
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