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with residents consuming 700 (247) mg/day calcium
and 58 (14) g/day protein (0.9 g/kg body weight).
MAIN OUTCOME MEASURES

Group differences in incidence of fractures, falls, and
all cause mortality.

RESULTS

Data from 27 intervention facilities and 29 control
facilities were analysed. A total of 324 fractures (135
hip fractures), 4302 falls, and 1974 deaths were
observed. The intervention was associated with

risk reductions of 33% for all fractures (121 v 203;
hazard ratio 0.67, 95% confidence interval 0.48 to
0.93; P=0.02), 46% for hip fractures (42 v 93; 0.54,
0.35 to 0.83; P=0.005), and 11% for falls (1879 v
2423; 0.89, 0.78 to 0.98; P=0.04). The risk reduction
for hip fractures and falls achieved significance at

WHAT IS ALREADY KNOWN ON THIS TOPIC

Few studies have investigated the efficacy and safety of a nutritional approach to
reduction of fracture risk in institutionalised older adults

One study using pharmacological doses of calcium and vitamin D reduced hip
fractures in female nursing home residents with low calcium intakes and vitamin
D deficiency

WHAT THIS STUDY ADDS

Supplementation using high calcium, high protein dairy foods reduced falls and
fractures in vitamin D replete older adults in aged care

thebmj | BMJ2021;375:n2364 | doi: 10.1136/bmj.n2364

five months (P=0.02) and three months (P=0.004),
respectively. Mortality was unchanged (900 v 1074;
hazard ratio 1.01, 0.43 to 3.08).

CONCLUSIONS

Improving calcium and protein intakes by using dairy
foods is a readily accessible intervention that reduces
the risk of falls and fractures commonly occurring in
aged care residents.

TRIAL REGISTRATION
Australian New Zealand Clinical Trials Registry
ACTRN12613000228785.

Introduction

Longevity increases the proportion of older adultsin the
population. The accompanying increased prevalences
of chronic illnesses, loss of musculoskeletal mass,
frailty, and bone fragility increase the risk of falls
and fractures.' Loss of independence increases the
number of people needing full time institutionalised
care, the source of around 30% of all hip fractures in
the community.” Thus, targeting an intervention to all
aged care residents is a rational approach to reducing
the fracture burden in the whole community.

The widespread use of antiresorptive therapy is
unlikely to reduce this fracture burden because of a
paucity of evidence of antifracture efficacy in people
over 80 years of age, the common occurrence of adverse
events, and high cost given the large numbers of people
that must be treated.” However, these people often
have calcium intakes below 700 mg daily, an amount
unlikely to offset obligatory loss of calcium.” They also
often have protein intakes below 1 g/kg body weight/
day, predisposing to loss of lean muscle mass.’ Thus,
an alternative approach is to target all institutionalised
older adults with a non-pharmaceutical nutritional
intervention.

Few studies have investigated the efficacy and safety
of a nutritional approach to reduction of fracture
risk in aged care residents. Chapuy and colleagues
showed antifracture efficacy with pharmacological
doses of calcium and vitamin D in female nursing
home residents with low calcium intakes and vitamin
D deficiency.® No studies have examined the effects of
protein supplementation on reduction of fracture risk,
despite evidence of improved muscle function and
reduced falls.’

Consumption of milk, yoghurt, and cheese, foods rich
in calcium and protein, slows bone loss and improves
insulin-like growth factor 1.®? These foods are widely
available, palatable, and low cost and so are likely to be
adhered to. Accordingly, we conducted a prospective,
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Stuay design

Cluster randomised controlled trial

Main measures
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Servings of dairy food per day

Portion size Before the | During the
study intervention

Australian’ 2 3.5

—uropean 3 >
Cquivalent

"portion size: 250mLl milk, 200g yogurt, 40g cheese “ portion size: 150-250ml milk, 125-150g yogurt, 20-30g cheese



How dairy foods were used

Many different ways, e.g.

. Cheese after a meal
Milk or as a snack

. Fortification with milk

\Whatever suited powder
the residents

and cooks . Cheese sauce

- Milkshakes

- Dairy-rich desserts



Results



Results of study

Over 2 years

Significant decrease in falls and fractures

11% 33% 46%

Reduction in Reduction in Reduction in

No difference in mortality between the intervention group and the controls.




Vlechanistic aspects

Intervention Controls
With extra Without extra
dairy foods dairy foods
Maintained bone density Continued to lose bone
and appendicular density and appendicular

muscle mass muscle mass



Nutritional changes with extra dairy foods

Intervention Controls
With extra dairy foods Without extra dairy foods
Per day Per day
Calcium 1142mg Calcium 700mg
(increased calcium by 562mg)
Protein 69g Protein 58g
1.1g/kg body weight 0.9g/kg body weight

(increased protein by 12g)

No differences in energy intake between groups. Both groups vitamin D replete.



Cost of the extra dairy foods

Jer person, per day

S 0.70 — CC_Dq'S Euro

Australian Dollar F0.40 round




Conclusion

Providing extra dairy foods to older
people in residential care homes
can significantly reduce their risk of
fractures and falls.
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