
Vitamin D and vitamin D 
analogues for preventing 
fractures in postmenopausal
women and older men

Objectives
Vitamin D and related compounds 
have been used to prevent osteoporotic
fractures in older people. This is the 
third update of a Cochrane review first
published in 1996  of the effects of vita-
min D or related compounds, with or
without calcium, for preventing fractures
in post-menopausal women and older
men.

Search strategy
The authors searched the Cochrane
Bone, Joint and Muscle Trauma Group
Spec ialised Register, the Cochrane
Central Register of Controlled Trials, MED-
LINE, EMBASE, CINAHL, BIOSIS, Current
Con trolled Trials and reference lists of
articles.

Main results
The authors included 53 trials with a
total of 91 791 participants. Thirty-one
trials, with sample sizes ranging from
70 to 36 282 participants, examined
vitamin D (including 25-hydroxy vitamin
D) with or without calcium in the preven-
tion of fractures in community, nursing
home or hospital inpatient populations.
Twelve of these 31 trials had partici-
pants with a mean or median age of 80
years or over.
Another group of 22 smaller trials

examined calcitriol or alfacalcidol, mostly
with participants who had established
osteoporosis. These trials were carried
out in the setting of institutional referral
clinics or hospitals.

In the assessment of risk of bias for
random sequence generation, 21 trials
(40 per cent) were deemed to be at low
risk, 28 trials (53 per cent) at unclear risk
and four trials at high risk (8 per cent). For
allocation concealment, 22 trials were at
low risk (42 per cent), 29 trials were at
unclear risk (55 per cent) and two trials
were at high risk (4 per cent).
There is high-quality evidence that

vitamin D alone, in the formats and doses
tested, is unlikely to be effective in pre-
venting hip fracture (11 trials, 27 693
participants; risk ratio (RR) 1.12, 95% CI
0.98–1.29) or any new fracture (15 trials,
28 271 participants; RR 1.03, 95% CI
0.96–1.11).
There is high-quality evidence that

vitamin D plus calcium results in a small
reduction in hip fracture risk (nine trials,
49 853 participants; RR 0.84, 95% CI
0.74–0.96; p=0.01). In low-risk popula-
tions (residents in the community with an
estimated eight hip fractures per 1000
per year), this equates to one fewer hip
fracture per 1000 older adults per year
(95% CI 0–2). In high-risk populations
(residents in institutions with an esti-
mated 54 hip fractures per 1000 per
year), this equates to nine fewer hip frac-
tures per 1000 older adults per year (95%
CI 2–14). 
There is high-quality evidence that

vitamin D plus calcium is associated
with a statistically significant reduction
in incidence of new nonvertebral frac-
tures. There is also high-quality evidence
that vitamin D plus calcium reduces the
risk of any type of fracture (10 trials,
49 976 participants; RR 0.95, 95% CI
0.90–0.99).
In terms of the results for adverse

effects, mortality was not adversely
affected by either vitamin D or vitamin D
plus calcium supplementation (29 trials,
71 032 participants, RR 0.97, 95% CI
0.93–1.01). Hypercalcaemia, which was

usually mild (2.6–2.8 mmol per litre), was
more common in people receiving vitamin
D or an analogue, with or without calcium
(21 trials, 17 124 participants, RR 2.28,
95% CI 1.57–3.31), especially for cal-
citriol (four trials, 988 participants, RR
4.41, 95% CI 2.14–9.09), than in people
receiving placebo or control. 
There was also a small increased risk

of gastrointestinal symptoms (15 trials,
47 761 participants, RR 1.04, 95% CI
1.00–1.08), especially for calcium plus
vitamin D (four trials, 40 524 partici-
pants, RR 1.05, 95% CI 1.01–1.09), and
a significant increase in renal disease (11
trials, 46 548 participants, RR 1.16, 95%
CI 1.02–1.33). 
Other systematic reviews have found

an increased association of MI with sup-
plemental calcium and evidence of
increased MI and stroke, but decreased
cancer, with supplemental calcium plus
vitamin D, without an overall effect on
mortality.

Authors’ conclusions
Vitamin D alone is unlikely to prevent
fractures in the doses and formulations
tested so far in older people. Supple -
ments of vitamin D and calcium may
prevent hip or any type of fracture. There
was a small but significant increase in
gastrointestinal symptoms and renal
disease associated with vitamin D and
calcium. 
This review found that there was no

increased risk of death from taking cal-
cium and vitamin D.
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