
Les fondamentaux de l'hygiène osseuse, 
notamment l'apport adéquat en calcium, 
permettent une réduction significative 
des fractures.
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Effect of dietary sources of calcium and protein on hip fractures 

and falls in older adults in residential care: cluster randomised 

controlled trial
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ABSTRACT

OBJECTIVE

To assess the antifracture efficacy and safety of a 

nutritional intervention in institutionalised older 

adults replete in vitamin D but with mean intakes of 

600 mg/day calcium and <1 g/kg body weight protein/

day.

DESIGN

Two year cluster randomised controlled trial.

SETTING

60 accredited residential aged care facilities in 

Australia housing predominantly ambulant residents.

PARTICIPANTS

7195 permanent residents (4920 (68%) female; mean 

age 86.0 (SD 8.2) years).

INTERVENTION

Facilities were stratified by location and organisation, 

with 30 facilities randomised to provide residents with 

additional milk, yoghurt, and cheese that contained 

562 (166) mg/day calcium and 12 (6) g/day protein 

achieving a total intake of 1142 (353) mg calcium/day 

and 69 (15) g/day protein (1.1 g/kg body weight). The 

30 control facilities maintained their usual menus, 

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 

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 adults in the 

population. The accompanying increased prevalences 

of chronic illnesses, loss of musculoskeletal mass, 

frailty, and bone fragility increase the risk of falls 

and fractures.1 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.2 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.3 However, these people often 

have calcium intakes below 700 mg daily, an amount 

unlikely to offset obligatory loss of calcium.4 They also 

often have protein intakes below 1 g/kg body weight/

day, predisposing to loss of lean muscle mass.5 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.6 No studies have examined the effects of 

protein supplementation on reduction of fracture risk, 

despite evidence of improved muscle function and 

reduced falls.7

Consumption of milk, yoghurt, and cheese, foods rich 

in calcium and protein, slows bone loss and improves 

insulin-like growth factor 1.8 9 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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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
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Réduction significative de 
33 % du risque de 
fracture total.

Réduction significative de 
46 % du risque de 
fracture de la hanche.

Réduction significative de 
11 % du risque de chute.

Un apport optimal de 
1 200 mg de calcium 
permet d’avoir :
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ABSTRACT

Background: Accurate estimates of the usual intake of nutrients

are important for monitoring nutritional adequacy and diet quality

of populations. In Canada, comprehensive, nationally representative

nutrient estimates have not been available since the Canadian

Community Health Survey (CCHS)–Nutrition 2004 survey.

Objective: The objective of this research was to assess nutrient

intakes, distributions, and adequacy of the intakes of Canadian

adults.

Methods: Participants’ first 24-h dietary recall, and the second-

day recall from a subset of participants from the recently re-

leased CCHS 2015 Public Use Microdata File (PUMF) were

used to estimate usual intakes of macronutrients, vitamins, and

minerals in adults [≥19 y, excluding lactating females and those

with invalid energy intake (EI)]. Usual intakes by DRI age-sex

groups were estimated using the National Cancer Institute method,

adjusted for age, sex, misreporting status, weekend/weekday,

and sequence of recall analyzed (first/second) with outliers re-

moved (final sample, n = 11,992). Usual intakes from food

were assessed for prevalence of inadequacy in relation to DRI

recommendations.

Results: Canadian macronutrient intakes were within the rec-

ommended acceptable macronutrient distribution ranges. EI was

2154 kcal/d for males (19+) and 1626 kcal/d for females (19+).

A high prevalence of inadequate intakes was seen for vitamin A

(>47%), vitamin D (>94%), vitamin C (>29% for nonsmokers

and >59% for smokers), magnesium (>45%), and calcium (>44%),

whereas <25% and <40% of adults (19+) had intakes above the

adequate intake for fiber and potassium, respectively. Canadians

continue to consume sodium in excess of recommendations (74.8%

of males and 47.6% of females).

Conclusions: A significant number of Canadian adults may not be

meeting recommendations for several essential nutrients, contribut-

ing to nutrient inadequacies. These results highlight the nutrients of

concern by specific age-sex groups that may be important for public

health interventions aimed at improving diet quality and nutrient

adequacy for Canadian adults. Am J Clin Nutr 2021;114:1131–

1140.

Keywords: dietary assessment, CCHS national nutrition survey, nu-

trient intakes, Canada, nutrient adequacy, National Cancer Institute

(NCI) method, adults, DRI age-sex groups

Introduction

Canadians’ adherence to dietary guidelines and recommenda-

tions is low and, together with physical inactivity, consumption

of energy-rich, nutrient-poor foods predisposes many Canadians

to noncommunicable diseases (NCDs) (1). The prevalence of

obesity and diet-related NCDs is a concern, with 61.3% of

Canadian adults currently overweight or obese (2). Following

a healthy eating pattern that includes nutrient-dense foods can

help ensure nutrient intakes are met, while supporting periods of

growth, development, and aging, as well as a healthy body weight

(3).

National, population-level health and nutrition surveys that

include information on anthropometric data, socioeconomic

status, and dietary intakes were collected in Canada in the

d2004 and 2015 cycles of the Canadian Community Health

Survey (CCHS)–Nutrition (4). Key findings from 2004 CCHS

indicated that a quarter of Canadian adults had total fat intakes

above the acceptable macronutrient distribution range (AMDR),

whereas many had inadequate intakes of magnesium, calcium,

vitamin A, and vitamin D; median sodium intakes also exceeded

recommendations (4). Recent findings from analysis of single day

intakes from the 2015 CCHS survey revealed that intakes of total
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Donc le recours à une 
supplémentation est nécessaire !

Femmes : 
600 à 700 mg / jour

Hommes : 
700 à 800 mg / jour

La consommation 
de calcium chez 
nos canadiens de 
plus de 30 ans est 
de seulement :
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mcal peut être une SOLUTION pour vos patients.  Découvrez comment !
®

FAIT 1 : BESOIN DE CALCIUM

En sachant que nos Canadiens ne consomment 
pas assez de calcium de façon alimentaire, 
que peut-on faire ?

FAIT 2 : CARENCE EN CALCIUM

SOLUTION
®



Le calcium sous toutes ses formes

Écoutez nos balados et pour plus d’information. 

FÉLICITEZ-LES de prendre soin de leur santé en 
adoptant les bonnes habitudes de vie.

Si NON

LE CITRATE DE CALCIUM 
voici les options qui peuvent être proposées à vos patients

mcal citrate liquide

� Prise d’IPP1

� Prise d’antiacides1

� Constipation2

� Personnes âgées/
achlorhydrie3

� Dysphagie

� Polymédication

� Malabsorption4

� Lithiase rénale5

� Chirurgie bariatrique6

Patients ciblés pour citrate

15 mL = 500 mg calcium élémentaire

Si OUI

Couvert par
la RAMQ
VA138

calcium
500 mg

vitamine 
  

ou sans

LE CARBONATE DE CALCIUM 
voici les options qui peuvent être proposées à vos patients

En comprimé à avaler
mcal D1000

En comprimé à croquer
mcal D1000 à croquer

Si NON

Couvert par
la RAMQ

calcium

500 mg

Avec ou sans
vitamine D

Couvert par
la RAMQ

calcium

500 mg

Avec ou sans 
 

Une solution mcal : Vos patients ont-ils besoin d’un supplément de calcium ?

LE CITRATE DE CALCIUM LIQUIDE LE PLUS PRESCRIT AU CANADA *

sécable

Vos patients souffrent-ils  
D’ACHLORHYDRIE due au  

vieillissement, IPP ou anti-H2ɇȧ

HCL

Si OUI

®

®

®
® ®


