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Appendix
Re-analysis of the pivotal meta-analyses of vitamin D and muscle strength and function
used by SACN
Relevant text from SACN report1 with meta-analyses highlighted
Muscle strength and function
6.120 IOM Report:
Although the IOM considered ‘physical performance’ and ‘falls’ as independent
indicators the evidence for both was considered together because of the
integration of these indicators in the literature reviewed. The IOM concluded
that there was a lack of sufficiently strong evidence (from RCTs and
observational associations) on vitamin D with or without calcium and risk of
falls and poor physical performance to support DRI development. Evidence
from RCTs in particular showed outcomes that varied in significance and did
not support observational findings or a causal relationship. The IOM concluded
that, overall, data from RCTs suggested that vitamin D doses of at least 20 μg/d
(800 IU), either alone or in combination with calcium, may have beneficial
effects on measures of physical performance; however, the evidence was
considered insufficient to define the shape of the dose-response curve for
higher intakes.
Evidence considered since IOM report (Tables 25-27, Annex 2)
Systematic reviews & meta-analyses
6.121 A systematic review and meta-analysis of 13 RCTs (n=2,268; mean age,
78y) assessed the efficacy of vitamin D supplementation on muscle strength,
gait and balance (Muir & Montero-Odasso, 2011). A significant improvement
was reported in postural sway (p=0.04), timed up and go test (p=0.03) and
lower extremity muscle strength (p=0.04) but not on gait. Mean serum
concentration (provided in 12 studies) ranged between 24.5 and 65.7 nmol/L
at baseline (and was < 50 nmol/L in 10 out of 12 studies).
6.122 Stockton et

al. (2011) conducted a meta-analysis of 17 RCTs (n=5072).
Participants were aged > 60y in most studies but 2 studies included younger
adults (50-79y & 31.6 ± 4.8y). No significant effect of vitamin D
supplementation was found on grip strength or proximal lower limb strength
when mean baseline serum 25(OH)D concentrations were > 25 nmol/L; pooled
data from 2 studies in which the mean baseline serum 25(OH)D concentration
was < 25 nmol/L reported a significant improvement in hip muscle strength
(standardised mean difference, 3.52; 95% CI, 2.18-4.85). However, both
studies were conducted in chronically hospitalised patients in Japan: 1 in
stroke patients with hemiplegia (Sato et al., 2005b) and the other in patients
with Alzheimer’s disease (Sato et al., 2005a). The vitamin D intervention in the
study with Alzheimer’s patients was 15 minutes of sunshine exposure every
day. Out of the 2 other RCTs with mean baseline serum 25(OH)D concentration
< 25 nmol/L, 1 (Gupta et al., 2010) was of younger participants (mean age,
31.6y) and reported a statistically significant difference between treatment
and control groups in grip (p < 0.001) and calf (p=0.04) strength but not in
pinch grip strength (p=0.07); the other RCT (Corless et al., 1985) recruited
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hospitalised patients and found no significant effect of vitamin D supplements
on strength score (derived from functional activities).
6.123 Another systematic review and meta-analysis (Beaudart et al., 2014)
included 30 RCTs (n=5,615; mean age, 61 y). Supplementation consisted of
vitamin D alone in 14 studies and combined with calcium in 16 studies; 4
studies used vitamin D analogues (alfacalcidol and 1,25(OH)2D). A small but
statistically significant positive effect of vitamin D supplementation on global
muscle strength was reported (standardised mean difference=0.17; 95% CI,
0.03-0.31; p=0.02) but there was significant heterogeneity (p< 0.001; I2,
77.7%). The improvement in muscle strength was significantly greater when
mean baseline serum 25(OH)D concentration was < 30 nmol/L (p=0.02), in
people aged ≥ 65y (standardised mean difference, 0.25; 95% CI, 0.01-0.48) and
in hospitalised people compared to community dwellers (p < 0.01). There was
no significant effect of vitamin D supplementation on muscle mass or power.
…
Muscle strength and function
6.154 Three meta-analyses of RCTs reported a beneficial effect of vitamin D
supplementation on muscle strength and function in adults ≥ 50y with mean baseline
serum 25(OH)D concentration of 24-66 nmol/L, < 30 nmol/L and < 25 nmol/L; however
the latter was based on 2 studies in hospitalised patients in Japan and may not be
applicable to the general population in the UK.
6.155 Three

subsequent RCTs were largely unsupportive of an effect of vitamin D
supplementation on muscle strength.
6.156 Out of 7 cohort studies, 5 found an association

between serum 25(OH)D
concentration and muscle strength and function in people with baseline serum
25(OH)D concentration < 50 nmol/L; however, cut-offs were predefined in most
studies.

Since the SACN report,1 two trials2,3 have been retracted, and in a third,4 data irregularities
were identified and remain unresolved. 5,6 The impact of excluding these trials on the only
three meta-analyses cited which reported analyses with positive effects of vitamin D is
shown. In addition, one meta-analysis included trials of hydroxylated vitamin D analogues,
which were also excluded from the updated meta-analyses. Data were extracted from the
original meta-analyses and the original meta-analyses results were confirmed before the
updated meta-analyses undertaken. All meta-analyses were done using the meta package in
R.
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Muir 2011:7
Balance and sway

Timed up and go

Lower extremity strength

Conclusion: there is no effect of vitamin D on these endpoints in these meta-analyses.

Stockton 2011:8
Proximal lower leg strength in studies with 25OHD < 25 nmol/L.
No eligible studies after retracted trials are removed.
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Beaudart 2014:9
Global muscle strength without Sato and Pfeifer
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Global muscle strength without Sato and Pfeifer or 4 trials of hydroxylated vitamin D
analogues
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Global muscle strength in studies with 25OHD < 30 nmol/L or >30 nmol/L
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Global muscle strength in studies with people >65y or <65y
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Global muscle strength in studies of individuals in residential care compared to community
dwelling individuals

Conclusion: In these updated meta-analyses and subgroup analyses, there is no evidence of
an effect of vitamin D on global muscle strength.
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Overall summary of updated meta-analyses:
After exclusion of trials that have been retracted or in which discrepancies in the data have
been highlighted (and trials of hydroxylated vitamin D analogues), none of the meta-analyses
report statistically significant effects of vitamin D supplementation on measures of muscle
strength or function. This invalidates the SACN conclusion that muscle strength and function
can be used as an outcome to inform the development of recommended nutrient intakes.
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