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CalciumRecommendations

Extract from the Osteoporosis Australia  
Calcium, Vitamin D & Osteoporosis Guide for GPs

Current recommendations for 
calcium and osteoporosis
The updated 2nd edition of the Osteoporosis Australia 
Calcium, Vitamin D and Osteoporosis Guide for GPs and 
consumers is available on the Osteoporosis Australia 
website. The following recommendations apply for calcium.

Nutrient Reference Values

The Nutrient Reference Value (NRV) refers to what was 
previously known as Recommended Daily Intake (or 
RDI). There are some general guidelines for the NRV for 
both calcium and vitamin D in Australia, however the 
recommended level varies according to age, life stage, 
exposure to sunlight and the presence of other diseases.

Calcium

•	� The NRV for adults is 1000mg of calcium per day. This 
increases to 1300mg of calcium per day for women aged 
over 50 years and men aged over 70 years. 

 

•	� It is often difficult for most older people to meet a 
dietary intake of 1300mg of calcium per day, as many 
people in this age group only eat small amounts of food 
and have a low energy intake.

Risk factors for calcium deficiency

•	� Individuals at highest risk of inadequate calcium intake 
are also at highest risk of osteoporotic fracture due to 
other risk factors, including:

	 – Older age

	 – Corticosteroid use

	 – Gastrointestinal diseases (e.g. coeliac disease)

	 – Social isolation

	 – Sex hormone deficiency

•	� The period of rapid skeletal growth in children is often a 
time of inadequate calcium intake.

Most currently approved treatments for osteoporosis have 
been evaluated in studies of patients with adequate vitamin 
D intake and calcium supplementation. This is important to 
consider. 

welcome
The focus of this new edition of 
Osteoblast is CALCIUM – what’s 
the recommended intake, why 
is it important for bone health, 
how does it work, and what’s the 
story about the latest “news” on 
potential cardiovascular adverse 
effects of calcium supplementation?

Calcium is effective in reducing 
bone loss and fractures, particularly 
in men and women with low 
dietary calcium intakes. I encourage 
you to have a look at the current 
recommendations for adequate 
calcium intake and see whether 
your patients (or yourself!) are up to 
scratch. Carry on and find out why 
these recommendations are in place 
and why calcium is so important for 
bone and general health – Professor 
Nordin’s brief summary of the facts 
comes from one of Australia’s 
foremost authorities in the field. 
Finally, is calcium supplementation 
potentially harmful? The data 
contained in the BMJ article by 
Bolland and colleagues seems to 
prove the opposite of what they 
conclude. Know the facts!

National Healthy Bones Week August 3-9
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Recommendations

•	� Children 5-9 years should aim for 2-3 serves of  
calcium-rich foods each day to reach a total intake of 
800-1000mg/per day.

•	� Children and adolescents aged 9-18 years should aim 
for at least 3 serves of calcium-rich foods a day to reach 
a total intake of 1000-1300mg/day.

•	� Women and men need at least 1000mg of calcium 
per day; women aged over 50 and men aged over 70 
require 1300mg of calcium per day

•	� Dairy foods are a good source of calcium. Low-fat 
options are usually available and are preferable for 
some individuals. In general, 3 serves of dairy products 
per day will provide sufficient calcium (one serve is 
equal to 250ml milk, 1 tub yoghurt, 1 slice of cheese).

•	� A number of calcium-fortified foods can be consumed 
to achieve adequate calcium intake, especially in those 
patients who are lactose intolerant, vegetarian or 
vegan. Examples include calcium-fortified forms of soy 
milk, orange juice and some breads (check the label).

•	� Inadequate calcium intake is likely to be deleterious to 
bone. However, calcium intake over the recommended 
daily levels is unlikely to achieve any additional bone 
health benefit. Thus, strategies to increase calcium 
intake should be focused on those with the lowest 
calcium intakes and/or highest demands (e.g. during 
the pubertal growth spurt, pregnancy and lactation, 
and after menopause).

•	� Adequate calcium intake (obtained from dietary or 
supplement sources) is an essential part of osteoporosis 
management.

•	� There is no significant difference in the absorption of 
calcium from dietary sources compared to supplements, 
provided stomach acidification is normal.

Calcium supplementation

•	� Calcium supplementation of at least 1200 mg/d is 
beneficial for bone health, as shown by increases in 
bone mineral density and reductions in excessive bone 
turnover. The relative risk reduction for fractures is 
12%, and slightly more in those who are compliant 
with medication > 80% of the time.

•	� There is no significant difference in the absorption  
of calcium from supplements compared with different 
dietary sources (excluding foods rich in phytate  
or oxalate). 

Recommendations – supplementation

•	� Adequate calcium intake should be encouraged  
in all people, particularly those at high risk of 
osteoporotic fractures.

•	� A higher calcium intake may be encouraged in 
the general population via dietary sources, or via 
supplements if increased dietary calcium is not possible.

•	� Calcium carbonate requires gastric acidity for optimal 
absorption, therefore, it should be taken with meals. 
Supplements containing calcium in other forms, such as 
citrate, or calcium in food sources, are not dependent 
on gastric acidity.

•	� Proton pump inhibitors may reduce calcium absorption, 
particularly calcium carbonate. However, they do not 
affect calcium absorption from dairy products.

It is critical that calcium supplements and oral 
bisphosphonates are taken at least two hours apart, as 
calcium binds with these medications and prevents their 
absorption.

Other benefits and considerations

•	� In addition to calcium, dairy foods have the advantages 
of providing protein and other micronutrients that are 
also important for general health, particularly in the 
frail elderly.

In a recent analysis of earlier trial data, Bolland et al.1 

describe the apparent effects of calcium supplementation 
on cardiovascular health outcomes in healthy 
postmenopausal women. 

In the original randomised, placebo controlled trial, 1471 
postmenopausal women with a relatively high baseline 
dietary calcium intake were randomised to either calcium 
supplementation or placebo. Changes in bone mineral density 
and fracture rates over five years were analysed as the primary 
outcomes2. In the new secondary analysis of the same trial, the 
authors now looked at adverse cardiovascular events. Where 
applicable, self-reported adverse events were recorded during 
the study visits. Cardiovascular events unreported by the study 
participants themselves were further identified by review of 
the patient’s medical records, interview of family members and 
by searching the New Zealand national database of hospital 
admissions. Causes of deaths were investigated by review of 
hospital records or death certificates. 

In the primary analysis, 45 myocardial infarcts (MI) were self-
reported by 31 women receiving calcium, compared to 19 MI 
in 14 women receiving placebo. This difference was statistically 
significant and remained so after adjudication. However, when 
unreported events were added to the analysis, the relative risk 
of MI was reduced to 1.49 and was not significantly different 
between groups (95%CI: 0.86 to 2.57).  The same non-
significant difference was seen for stroke, were the relative risk 
was 1.37 (95%CI 0.83 to 2.28). 

When looking at the composite end point of “MI, stroke, or 
sudden death”, 69 women receiving calcium had 101 events 
compared to 54 events in 42 women receiving placebo. 
Again, after adjudication and addition of unreported events, 
the relative risk of the composite end point was 1.21 and not 
significantly different between the two groups (95%CI: 0.84 
to 1.74). Overall event rates were 16.3/1000 person years for 
placebo and 23.3/1000 person years for the calcium group. 

Analysis of all verified and adjudicated cardiovascular events 
– either self reported, reported by family members, or added 
from the national data base of hospital admissions – revealed 
no statistically significant difference in relative risk between the 
two groups for any of the individual or combined outcomes. 
When events rates were calculated, only the composite 
outcome but none of the individual vascular events were 
statistically significantly different between the two groups. 

Based on these data, the authors conclude “that calcium 
supplementation in healthy postmenopausal women is 
associated with upward trends in cardio-vascular event 
rates” and that “this potentially detrimental effect should be 
balanced against the likely benefits of calcium on bone.”

How do these results compare with the current evidence and 
how reliable are they?

Most of the existing evidence does not support an effect of 
calcium supplementation on cardiovascular outcomes – as a 
matter of fact, some would say that the existing evidence does 
not support any effect of calcium on cardiovascular events, 
either positive or negative. 

The largest randomised controlled trial (RCT) of calcium and 
vitamin D supplementation, the “Women’s Health Initiative” 
(WHI) study, showed no effect of these supplements on 
cardiovascular event rates in 36,000 women followed for 
over seven years. This was true for individual outcomes as 
well as a composite endpoint of MI, coronary heart disease 
death, coronary artery bypass graft, or percutaneous coronary 
intervention3. Similarly, in men, the “Health Professionals 
Follow-up Study” failed to find any effect of dietary or 
supplemental calcium intake on the risk of heart disease 
after 12 years of follow-up4. Another large and long-term 
investigation, the “Nurses’ Health Study”, tracked over 
85,000 women for 14 years and found a protective effect of 
calcium supplementation on the incidence of strokes5. The 
well-conducted RCT by Prince et al.6 found a hazard ratio 
for incident ischemic heart disease of 1.12, which was not 
significantly different between women receiving a calcium 
supplement or placebo (95% CI: 0.77 to 1.64). Another large 
study of the effects of calcium and/or vitamin D in women 
with low-trauma fractures, the RECORD trial7, found that 
death rates were slightly higher in women supplemented with 
calcium when compared to the placebo group (18.5% vs. 
16.3%), but again the effect was not statistically significant. 

Given that there is almost no statistically significant evidence 
indicating an association between increased calcium intake 
and risk of CV disease, what factors could have confounded 
the analysis of the study by Bolland et al.2? 

Firstly, it is important to consider that the study was a 
secondary analysis of a trial designed with a completely 
different outcome in mind, i.e. fractures. Therefore, initial 
patient allocation did not consider cardiovascular risk factors 

such as a history of smoking, ischaemic heart disease, 
dyslipidaemia, stroke or TIA. Not surprisingly, the secondary 
analysis of this study is unbalanced for these important 
confounders. For example, there were more smokers in calcium 
than in the placebo group, and similar imbalance existed for 
patients with a history of IHD (RR 1.1), dyslipidaemia (RR 1.2), 
or stroke/ TIA (RR 1.6). Surprisingly, many of the analyses in 
the paper by Bolland et al. did not adjust nor correct for these 
differences in patient baseline characteristics. 

Secondly, initial estimates of vascular events were based upon 
patient self-reporting. Of note, these self-reported events 
were the only data that were shown to differ between the 
two groups. Self-reported events are known to be notoriously 
inaccurate, and when the data was adjudicated using 
actual hospital records, none of the differences in individual 
outcomes seen in the primary data set remained.  

Another critical point is the use of composite end points 
(in this case MI, stroke sudden death), which may increase 
the power of the statistical analysis but leaves the reader 
wondering about the meaning of such findings, particularly 
as none of the individual outcomes reached statistical 
significance. 

Finally, the applicability of the results of this study to the 
general older population and clinical practice remains 
questionable: there were high drop out rates in both groups 
(46% and 40%) and most participants had a baseline calcium 
intake much higher than what is usually recorded in older 
patients (860 ± 390mg/d). Finally, most doctors prescribe 
calcium in combination with vitamin D supplements, rather 
than calcium alone. 

In summary, the results of the study by Bolland et al. are largely 
inconclusive and other than open questions add little more 
than a theoretical hypothesis. The study’s main statements 
are based on statistically non-significant findings. As a matter 
of fact, looking strictly at the statistics, the study on balance 
favours a non-effect of calcium on cardiovascular events, as 
all of the main outcomes revealed non-significant differences 
(both for RR and event rates) between supplemented and  
non-supplemented groups after adjudication of the raw data.

M.J. Seibel, Sydney

References available on Osteoporosis Australia website

Commentary
Does calcium supplementation increase vascular events in healthy older women?  
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Blackmores Vitamin D3 helps maintain the strength of all 206 of our bones because it promotes calcium 
absorption, and a diet defi cient in calcium can lead to osteoporosis.1 But did you know recent research 
also suggests improving vitamin D3 levels improves muscle strength2 and may decrease the risk of 
falls in the elderly.3  Plus, vitamin D3 may reduce the risk of rheumatoid arthritis in older women.4 So recommend 
high strength Blackmores Vitamin D3

 
capsules, to help your patients be their best.

Blackmores Vitamin D3: for bone health to help patients be their best

206 REASONS TO RECOMMEND BLACKMORES VITAMIN D3

1. Med J Aust 2005; 182: 281-285. 2. ASBMR 27th Annual Meeting: Abstract 134. Presented 
September 2005. 3. J Bone Min Res 2000; 15: 1113-8. 4. Arthritis Rheum 2004; 50: 72-77. 
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WHY CALCIUM  
IS ESSENTIAL

B.E .Christopher Nordin, Adelaide

Ninety-nine percent of the body’s calcium is in the skeleton, 
where calcium phosphate constitutes 65% of bone composition 
by weight. This reservoir of calcium, amounting to over a 
kilogram in the average adult, is available for mobilisation to 
protect the vitally important ionised calcium concentration 
in the serum and tissue fluids – vitally important because it 
is required for normal heart function, muscular contraction 
and nerve conduction. Ionised calcium is among the most 
tightly controlled of all analytes in the tissue fluids with an 
interindividual variation of 2.5% and an intraindividual variation 
of 1.3%1. It is maintained within these narrow limits in the face 
of significant losses of calcium through skin, kidneys and bowel 
amounting to 300-400 mg every 24 hours. Deprivation of other 
mineral nutrients, such as magnesium and phosphate, lowers 
their concentration in the tissue fluids and their excretion from 
the body to preserve the body’s balance, but deprivation of 
calcium does not have this effect; the serum level and excretion 
are maintained whatever the intake and the deficit is made up 
by PTH-mediated bone breakdown – which is maximal in the 
early morning2. It is therefore not surprising that the calcium 
requirements and dietary allowances reviewed by Professor 
Ebeling in this issue are relatively high and increased in women 
after the menopause when calcium absorption goes down 
and calcium excretion goes up3. The resorption of bone in 
response to negative calcium balance inevitably leads to the 
condition we call Osteoporosis (“too little bone in the bone”) 
in experimental animals4 and by inference in humans. In fact, it 
has been known for over a century that osteoporosis is the index 
disease for calcium deficiency just as rickets/osteomalacia is the 
index disease for vitamin D deficiency5,6. There is some overlap 
between the two conditions because vitamin D deficiency causes 
secondary hyperparathyroidism and bone breakdown, and the 
two conditions can coexist 6 but in their pure forms they are 
distinct – one represents the loss of existing bone and the other 
represents inadequate mineralisation of new bone.

Current practice in Australia increasingly tends to wait for 
osteoporosis to develop or fracture to occur and then to 
intervene with powerful remedies – there is even a tendency to 
regard low trauma fracture as diagnostic of osteoporosis and 
to discount the importance of densitometry. This is analogous 
to waiting to measure the blood pressure until a stroke has 
occurred or waiting to measure the blood cholesterol until the 
patient has a heart attack. Although high blood cholesterol 
increases the risk of myocardial infarction – just as low bone 
density increases the risk of fracture – this does not mean that 
all cases of myocardial infarction have hypercholesterolaemia 
or that we should wait for a heart attack before measuring the 
lipids; screening by lipid measurement is well established. The 
bone analogy to blood lipid measurement is bone densitometry 
and this should also be available to everyone at middle age, 
particularly women at the menopause. The direct and indirect 
costs of osteoporosis in Australia are about eight billion dollars 
a year7 whereas the cost of bone densitometry for every 
woman at the menopause would be only about 10 million 
dollars a year. The evidence that bone loss can be prevented 
in postmenopausal women by calcium supplementation 
is overwhelming and there is good evidence that in those 
who comply, the fracture rate can be significantly reduced8. 

The amount of calcium supplementation must depend on the 
individual’s own dietary habits but would generally be 500-1000 
mg daily of calcium as the carbonate or 250-500 mg as the 
citrate. The citrate form is particularly indicated in subjects on 
proton pump inhibitors who are unlikely to absorb calcium as 
calcium carbonate. At least part of the calcium should be taken 
at bedtime to offset the obligatory nocturnal loss of calcium.  

Owing to our sedentary lifestyle and fear of skin cancer, 
vitamin D should be measured in all elderly subjects 
and vitamin D recommended in those with serum 25-
hydroxyvitamin D levels below 60 nmol/L because that is 
the level at which the markers of bone turnover start to 
rise9. The dose should be 1000 IU daily of vitamin D3  which 
can be taken indefinitely and yields the desirable serum 
25-hydroxyvitamin D level of 80 to 100 nmol/L10  within a 
few weeks. For subjects needing both calcium and vitamin 
D, there are two over-the-counter preparations available in 
Australia – one contains 600 mg of calcium as the carbonate 
with 500 IU of vitamin D3, and the other contains 315 mg 
of calcium as the citrate with the same amount of D3. Both 
preparations provide enough calcium and vitamin D for 
most purposes if taken morning and evening;  progress can 
be monitored by measurement of bone markers and bone 
densitometry within the limits laid down by Medicare, which 
probably need extending.  

This article has dealt mainly with the prevention of osteoporosis 
by administration of calcium with vitamin D which have been 
shown to reduce fracture rates significantly11 but these nutrients 
also needed in the treatment of established osteoporosis 
(low bone density with minimal trauma fracture12) whatever 
other remedy is used; calcium and vitamin D are essential 
for bone health. As Professor Seibel points out in this issue, 
the suggestion that such treatment could be harmful is not 
supported by the weight of evidence nor is there any good 
reason to suppose it to be true.

References available on Osteoporosis Australia website

Clinical Update Day, Aug 27 
Melbourne
Osteoporosis Australia and the Australian & New Zealand 
Bone and Mineral Society are hosting a Clinical Update 
Day on osteoporosis. 

Date – Wed Aug 27

Venue – Hilton On The Park  
– Melbourne

CPD points apply

Excellent speakers 

Interesting program 

All program and registration details available from our 
national website – www.osteoporosis.org.au

NEW
 
Exercise Guide for GPs

This guide has been 
developed for GPs and it 
clearly reviews exercises for 
bones and falls prevention.  

To obtain a copy contact 
an osteoporosis  
state office on  
1800 242 141. 

The guide can also be 
viewed or downloaded 
from our website   

– www.osteoporosis.org.au 

Falls Prevention Exercise DVD 

This simple exercise routine, lead by Prof Maria 
Fiatarone Singh, explains how to exercise with hand 
and ankle weights. 

The DVD shows how to build muscle strength 
in the body to help prevent falls and improve 
overall strength. 

Copies are available 
through osteoporosis 
state offices for just $12 
(price includes postage 
and a colour exercise 
sheet to accompany 
the DVD).

Patients can call the 
national tollfree 
number to order a 
copy – 1800 242 141.

New Editions

New Calcium & Vitamin D Guide

The new edition of the 
Osteoporosis Australia 
calcium and vitamin D 
guide is now available. 
This comprehensive GP 
guide explains the role of 
calcium and vitamin D in 
building and maintaining 
healthy bones. To obtain 
a copy simply contact 
your state office on our 
national tollfree line 
– 1800 242 141.

 
Updated ‘prevent the Next  
Fracture’ Guide 

This new edition 
contains all relevant 
information on 
preventing and 
managing osteoporosis. 
Your copy distributed in 
the April 25 edition of 
Medical Observer. 

To obtain additional 
copies contact your state 
office on –  
1800 242 141.



Parliamentary Breakfast 
Osteoporosis Australia hosted its annual parliamentary 
breakfast in Canberra on March 19, 2008. The event 
was a good opportunity to introduce Osteoporosis 
Australia to the new government and discuss key issues 
related to bone health in Australia. A broad group of 
politicians attended. 

Osteoporosis Australia would like to thank our 
excellent guest  speakers – A/Prof John Gullotta (Chair 
– Therapeutics and Public Health Committee, AMA), 
Prof Ego Seeman (board member of the International 
Osteoporosis Foundation) and Dr Mellick Chehade (an 
orthopaedic surgeon and member of the Osteoporosis 
Australia Medical Committee).

Medicare Item Numbers

For diagnosis and monitoring 
of osteoporosis 

Item 12323	 Males or females aged 70yrs or over

Item 12306	� Presumed osteoporosis (fracture after 
minimal trauma)	

		�  Proven low BMD (previous bone 
densitometry at least 12 months ago)

Item 12312 	 Prolonged glucocorticoid therapy 

		  Cushing’s Syndrome

		  Female hypogonadism < 45 yrs, 

		  Male hypogonadism

Item 12315	 Primary hyperparathyroidism		

		  Chronic liver disease, 

		  Chronic renal disease	

		  Proven malabsorption	

		  Hyperthyroidism

		  Rheumatoid arthritis

Item 12321	� Monitor BMD after change in 
osteoporosis treatment (after 1 year 
of treatment).

 
Osteoporosis Australia Website

For GP guides, latest position papers 
and research news visit the ‘Health 
Professionals’ section of the website 
– www.osteoporosis.org.au 
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