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Clinical review

Recent developments in vitamin D deficiency and muscle
weakness among elderly people

Geoff Venning

Elderly people’s liability to falls and fractures is
increased by many factors, including visual impair-
ment, neurological disorders, orthopaedic disabilities,
and drug effects. In one study showing that more than
a third of people aged over 65 fell each year, the main
risk factor was muscle weakness.' Poor muscle strength
and weakness may be associated with vitamin D
deficiency, which is common among elderly people®
because the capacity of the skin to synthesise the provi-
tamin calcidiol (25-hydroxycholecalciferol) decreases
with age. Serious deficiency of vitamin D is common
among elderly housebound people in old people’s
homes, nursing homes, and long stay wards and has
been identified as an important public health
problem.*” In this review I discuss recent develop-
ments in screening and treating vitamin D deficiency
among elderly housebound people aimed at reducing
the incidence of falls and fractures.

Sources and selection criteria

This review is based on material identified through
Medline searches and the author’s personal library,
and through discussions with researchers.

Evidence of association

Higher plasma concentrations of calcidiol are associ-
ated with muscle strength, physical activity, and ability
to climb stairs and lower concentrations with falls
among elderly people.’ " Indeed, in a randomised con-
trolled trial elderly women given 800 IU vitamin D
daily with calcium had a 47% reduction in falls and
fractures compared with controls receiving calcium
alone over 12 months.” In another trial with three
month follow up, the incidence of falls was almost
halved and musculoskeletal function improved among
elderly people who had 800 IU vitamin D with calcium
compared with calcium alone.’

Being housebound as a risk factor

The prevalence of falls at age 85 is double that at ages
65-75." Most studies of osteoporosis among elderly
people cover a wide age range and do not focus
specifically on those who are housebound, despite the
fact that age and being housebound are independently
associated with vitamin D deficiency. Among the least
disabled group in the Women’s Health and Ageing
Study, the frequency of severe vitamin D deficiency was

Recent developments

The prevalence of vitamin D deficiency in elderly
people is much greater than previously realised,
especially among those who are housebound

Vitamin D deficiency is associated with muscle
weakness as well as osteomalacia

Deficiency is also associated with falls and
fractures among elderly people that are not
explained by reduced bone density

Supplementation of 800 IU of vitamin D daily is
needed to have an effect on falls

8.3% in those aged 65-74, 14.5% at ages 75-84, and
17.4% at 85 and over.?

This may not reflect cause and effect. Nevertheless,
this phenomenon could be explained by reduced con-
centrations of 7-dehydrocholesterol, which is needed
to synthesise calcidiol, in ageing skin.” And house-
bound elderly people often do not get adequate expo-
sure to sunlight. They probably also get less exercise
than other elderly people, and exercise training can
reduce the incidence of falls."

The best evidence for an association between defi-
ciency and being housebound comes from a study in
Finland. This found that mean plasma calcidiol
concentrations were low among people over 85 living
in their own homes but even lower among people aged
75-84 living in old people’s homes."” Other studies in a
long stay geriatric ward"” and in nursing and residential
homes, which excluded patients with osteomalacia,
confirm the association." " There are other associa-
tions as well as age and housebound status: the preva-
lence of vitamin D deficiency is ten times higher in
African-American than in white women in America,'®
and deficiency seems to be more common in Europe
than in the United States."” **

Problem of inadequate doses

If vitamin D deficiency is associated with musculoskel-
etal weakness and falls among elderly people, why
does supplementation with the vitamin sometimes fail
to help? The explanation seems to be inadequate
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