
Calcium, vitamin D, or combined supplementation to prevent fractures
and falls
No clinically meaningful benefit for most older people
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About 30% of people aged 65 years and older, and
more than half of those living in nursing homes,
experience falls at least annually, 5% of which result
in fractures.1 Admission to hospital because of
fractures leads to functional decline for many; in
Canada, about 17% of older adults admitted to
hospital for a fall subsequently require admission to
long term care.2 Increases in fall related deaths and
disability are being observed in ageing populations,
as well as associated costs to national health
systems.1 Globally, the incidence of falls and
disability adjusted life years resulting from falls
increased by 182% and 142%, respectively, from 1990
to 2021, and both are projected to rise further.3
Clearly, effective interventions are needed to reduce
falls and their sequelae among older adults.

Many factors, including biological, behavioural,
environmental, and socioeconomic, contribute to fall
risk, with low body mass index and low bone density
increasing the risk of fractures from falls.1
Multicomponent, multifactorial (tailored), and single
interventions have been studied to address risk
factors, falls prevention, and avoidance of injuries
from falling.

Given the role of each in bone metabolism, calcium,
vitamin D, or combined supplementation was thought
to provide a relatively effortless and inexpensive
solution to a complex problem. Observational studies
have associated low dietary calcium and low serum
levels of vitamin D with low bone density and falls.4
Consequently, calcium, vitamin D, or combined
supplementation has been widely promoted for
preventive musculoskeletal health in older adults.
Although costs may be considered low for individuals
($10 (£7; €8) to $50 per year for vitamin D depending
on dose and country),5 at a population level they are
considerable. In Quebec, Canada, vitamin D
prescriptions cost the public health system $43m in
2025, which excludes over-the-counter preparations
and vitamin D testing.6 In the UK, vitamin D
prescription costs (₤111m in 2021) and testing rates
increased 14-fold and 10-fold, respectively, in the first
two decades of this century, without a strong
evidence base on effectiveness for patient important
outcomes.7 Critical examination of the results from
randomised controlled trials is required to avoid
reverse causation and confounding factors inherent
in observational studies.

In a linked paper, Massé and colleagues
(doi:10.1136/bmj-2025-088050) report on this issue
in a comprehensive systematic review.4 As they
describe, earlier systematic reviews evaluating the
impact of calcium, vitamin D, or combined
supplementation to prevent falls and fractures have

come to differing conclusions. This discrepancy may
be related to differences in study eligibility criteria,
analytical approaches, including examinations of
heterogeneity in effects, and the way authors draw
conclusions. Massé and colleagues used broad
eligibility criteria, included extensive subgroup
analyses exploring potential effect moderators across
participant and intervention variables, and
interpreted the effects using updated guidance for
certainty assessments applying decision thresholds
for clinical significance of absolute effects.8 Their
review included 69 randomised controlled trials
including 153 902 participants, with more than 50
000 individuals in four recent trials of vitamin D
supplementation. The authors found little to no
benefit from calcium, vitamin D, or combined
supplementation, with moderate to high certainty
evidence for almost all outcomes (eg, 1% (95%
confidence interval 0.1% to 1.8%) absolute risk
reduction for total fractures with combined
supplementation). Findings were largely consistent
in subgroup analysis when using a composite of high
risk (mean age ≥80 years, living in a care home,
previous history of fracture or falls, diagnosis of
osteoporosis, or low (<25 nmol/L) mean baseline
vitamin D level), although the evidence was limited,
especially when considering individual risk factors.

A major difference from most previous reviews is
Massé and colleagues’ application of predefined
clinical decision thresholds for the outcomes, using
absolute reductions (eg, total fractures (2%), hip
fractures (0.7%), and vertebral fractures (2%)), rather
than relying on statistical significance. The thresholds
were based on consensus among the review team
rather than among patients, owing to difficulties in
finding or generating such evidence.9 Other interest
holders may choose different thresholds.10 11 For
example, a review commissioned by the US
Preventive Services Task Force used a lower threshold
of 1% for total fractures and reached similar
conclusions.10

As Massé and colleagues point out, evidence for
specific populations (eg, vitamin D deficient, previous
fractures, taking osteoporosis drugs, living in a care
home) was limited for several outcomes and leaves
some room for doubt on the lack of supplement
effectiveness. In the absence of clear evidence of
effectiveness, however, rigorous and well powered
trials are warranted examining patient important
outcomes in these populations, preferably using
patient elicited thresholds. Given the lack of benefit,
potential for harm (at least for calcium
supplementation),12 and costs to the healthcare
system, recommendations for supplementation in
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higher risk populations should await evidence from such trials.

Other interventions, such as balance and resistance exercise, and
several multicomponent interventions (eg, combining exercise,
hazard assessment, or education with other interventions tailored
to risk assessment11) have been shown to offer meaningful
prevention of falls and falls related injuries.11 13 For most older
people, Massé and colleagues’ findings show that calcium, vitamin
D, or combined supplementation does not prevent fractures or falls.
Efforts and funding should be redirected from supplementation to
ensuring access to proven interventions.
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