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PERSPECTIVE PEER REVIEWED

Capturing the

fracture

Nutrition to support
bone health in older
adults

SANDRA IULIANO PhD

Age-related bone changes in older adults may not be
apparent until an event such as a fracture occurs.
Adequate nutritional intake and other lifestyle factors
contribute to good bone health. Intake of the recommended
servings of dairy foods per day in older adults living in
residential aged care was found to reduce fractures

and falls.

Individuals may not be aware of age-related bone changes
until an event such as a fracture occurs.

Calcium and vitamin D are essential for bone metabolism.
Other nutrients that support bone health include vitamin K,
magnesium and zinc.

Increased calcium intake combined with adequate vitamin D
is associated with reduced fractures in older adults living in
care homes who have low calcium intakes and vitamin D
deficiency.

An intake of at least 3.5 servings of dairy foods per day was
associated with a reduction in fractures and falls and the
prevention of weight loss, muscle loss at the arms and legs,
and decline in nutritional status in older adults living in
residential aged care.

Older adults in the community with calcium intakes below
the recommended level and comorbidities may potentially
benefit from consuming the recommended servings of
dairy foods, although research has not been conducted in
this area.

Vitamin D supplementation can be considered in patients
who are unable to obtain safe sunlight exposure.

;

one is a dynamic tissue with potentially detrimental age-

related changes occurring over a long period of time. These

changes are often silent, until, for example, a fracture occurs.
Many lifestyle factors contribute to bone health, including positive
factors such as weight bearing and resistance exercise and adequate
nutritional intake, and negative factors such as cigarette smoking
and caffeine and alcohol intakes. Calcium and vitamin D are essen-
tial for bone metabolism, and there are several other nutrients that
also contribute to good bone health.

What does good bone health mean?

For older adults, good bone health represents a way to reduce or slow
bone loss. Unless a patient has experienced an osteoporotic fracture
orisathigh fracturerisk (e.g. low bone density or additional risk factors
such as long-term glucocorticoid use), they are not eligible to receive
PBS subsidised osteoporosis medications so may not be concerned
about their bone health. This article discusses ways that older adults
can support their bone health from a nutritional perspective.

Calcium and protein

Calcium is the major nutrient that optimises bone health and is
necessary for bone maintenance as well as neuromuscular and cardiac
functions. Low calcium intake is associated with osteoporosis, which
increases fracture risk.! Increased calcium intake, combined with
adequate vitamin D, is associated with reduced fractures in older
adults in care homes with low calcium intakes (~500 mg per day) and
vitamin D deficiency (~35nmol/L).> The daily calcium requirement
for older men (>70years) and women (>50years) is 1300 mg per day
and the daily calcium requirement for men between 51 and 70 years
of age is 1000 mg per day." In terms of food, this is equivalent to four
servings per day of dairy foods for women aged 50 years and older and
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PERSPECTIVE NUTRITION TO SUPPORT BONE HEALTH CONTINUED
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Figure. Cumulative probability of event over 24 months for all fractures, hip fractures, falls and mortality in the intervention (at least 3.5 servings of

dairy foods per day) and control groups.®

3.5 servings per day for men aged 70 years and older . The number of
servings is higher for women because of their greater fracture risk."
One serving of dairy foods equals one glass of milk (250 mL), two slices
of cheese (40g) or 200 g of yoghurt (slightly more than a regular small
tub). Nondairy sources of calcium include almonds with skin (100g),
pink salmon with bones (100g), sardines (60g) and tofu (100g).?

Research in older adultsliving in residential aged care in Australia
demonstrates that an intake of atleast 3.5 servings of dairy foods per
day was associated with a 33% reduction in all fractures and a 46%
reduction in hip fractures, an 11% reduction in falls (Figure), and
prevention of weightloss, muscle loss at the arms and legs and decline
in nutritional status.>* The enhanced dairy intake enabled residents
to achieve the estimated average requirement for calcium (1100mg
per day) and an average protein intake (1.1 g of protein per kilogram
of body weight per day) that was slightly higher than the Australian
recommended levels of about 1g of protein per kilogram of body
weight.?

This study demonstrated that fracture reduction can be achieved
in older adults with inadequate intakes of calcium (consuming about
600mg per day) and protein (consuming about 0.8g of protein per
kilogram of body weight).* The reduction of fractures may be related
to the direct skeletal benefits of adequate calcium intake, such as
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maintenance of bone mineral density, and the indirect skeletal benefits,
such as maintenance of bone resorption rates.’ Falls were reduced by
11% with the intervention, which may relate to the increased protein
intake as appendicular muscle mass was maintained in those con-
suming the higher dairy intake, whereas loss of appendicular muscle
mass was observed in the controls.’

Although there have been no similar research studies in the
community, if calcium and protein intakes of older patients are below
the recommended levels to the same degree as those in this study,
and they have similar levels of comorbidities (about 10 medical
conditions), they too may potentially benefit from achieving the
recommended intake for foods from the dairy food group.

Vitamin D

Vitamin D is needed to enhance the absorption of calcium by the
small intestine for the maintenance of serum calcium concentrations.
It can be produced from sunlight exposure and is found in a limited
number of foods such as salmon and sardines.!

A key feature of this study in aged care was that these older adults
were vitamin D replete (serum levels >50 nmol/L) with mean serum
25(OH)D levels of more than 70nmol/L.? The vitamin D status of
patients can be assessed by a simple blood test, which is usually only
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Risk factors for vitamin D deficiency

Insufficient exposure to sunlight (reduced vitamin D synthesis)
- ageing

- dark skin

- immobility, institutionalisation

- wearing veils, hijab, hats

Pregnancy (increased demand for vitamin D)

Breastfeeding (increased demand for vitamin D)

Nutritional deficiency (inadequate vitamin D intake)

Gastrointestinal malabsorption (reduced vitamin D absorption)

- short bowel syndrome (stomach or bowel resection)

- chronic pancreatic disease

- cystic fibrosis

- biliary disorders, primary biliary cirrhosis, biliary fistulae,
biliary atresia

- Crohn’s disease

- coeliac disease

- liver cirrhosis

* Renal failure (reduced vitamin D synthesis)

Liver failure (reduced vitamin D synthesis)

Drugs (enhanced vitamin D degradation)

- anticonvulsants (phenytoin, carbamazepine, phenobarbitone)
- rifampicin

- highly active antiretroviral therapy

- cholestyramine

indicated in high-risk individuals. If regular lifestyle habits (e.g.
gardening and walking) are carried out, then patients may maintain
vitamin D status through sunlight exposure. However, if there are
confounding factors (e.g. reduced sunlight exposure because of chronic
illness or if sunlight is considered unsafe due to skin cancers) then it
may be worth suggesting supplementation (most commercially
available vitamin D supplements contain 500 to 1000IU of the vitamin,
with some including calcium) if safe sunlight exposure is not possible.
Dietary sources of vitamin D in Australia are not sufficient to maintain
adequate serum vitamin D levels.” Risk factors for vitamin D deficiency
are shown in the Box.

Other nutrients that support bone health

Other nutrients that support bone health include vitamin K, mag-
nesium and zinc; however, the antifracture efficacy associated with
consumption of these nutrients has not been definitively demon-
strated.*® The major food source for vitamin K is green leafy vegetables,
the major food sources for magnesium are dairy, legumes and nuts,
and the major food sources for zinc are meat, seafood and dairy.
Therefore, encouraging food consumption in line with the Australian
guidelines, while benefitting many aspects of health, also supports
good bone health. For example, consuming one cup of green leafy
vegetables (e.g. spinach, broccoli, lettuce, kale or cabbage), the recom-
mended number of dairy servings (see above) and meeting the require-
ment of two servings daily (2.5 for men) from the meat food group

(e.g. meat, poultry, seafood, eggs or legumes) would provide adequate
nutrients to support optimal muscle and bone health.

Dietary patterns that include seafood, wholegrains, dairy, fruit
and vegetables are associated with reduced risk of hip fracture in
Swedish women who were followed up for 25 years.” These dietary
patterns also provide nutrients to support bone health.

Conclusion

The antifracture efficacy associated with a healthy diet is mainly derived
from prospective and cross-sectional studies. In contrast, reduced risk
of fractures in high-risk older adults has been demonstrated when
high-calcium and high-protein dairy foods were consumed at recom-
mended levels. The reduced fracture risk may be related to the skeletal
and muscular benefits of adequate calcium and protein intakes. The
described study showed a simple and cost-saving solution to reduce
fracture risk in older adults at high risk of fractures and may potentially
be of benefit to patients seen on a regular basis.>! ET
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