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ABSTRACT

BACKGROUND AND SIGNIFICANCE: Decreased bone mineral density and muscle weakness are generally accepted by
the medical community as risk factors for accidental falls in older adults and supplementation of Vitamin D can have positive
effects on density and strength. The objective of this review is to establish the effectiveness of vitamin D supplementation on
falls and fall risk for community-dwelling older adults.

METHODS: Following PRISMA guidelines, PubMed and Embase databases were searched using criteria for inclusion 1)
participants were community-dwelling adults age 65 or older 2) intervention of oral vitamin D supplementation 3) measured
fall rates and/or timed up and go (TUG) scores 4) participants with no major medical diagnoses with exception of low serum
vitamin D levels 5) published within the last 10 years.

RESULTS: Nine studies met the inclusion criteria: two “moderate” quality, PEDro 6/10, and seven, “high” quality, PEDro
9/10 or 10/10.

DISCUSSION AND CONCLUSION: The majority of the studies demonstrated that oral vitamin D supplementation had no
or even detrimental effects on incidence of falls for community-dwelling older adults. There is an absence of convincing
evidence to support vitamin D as an appropriate intervention for the reduction of incidence or risk of falls in community-
dwelling older adults.
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INTRODUCTION

Fall prevention in older adults is of increasing concern as falls attributed to $30 billion of Medicare spending alone
in 2012 in addition to the result of debilitation and injury that often occurs with falls.[1] While decreased muscle
strength and bone mineral density are known risk factors for accidental falls in aged individuals, increasing research
has demonstrated that higher serum levels of 25-hydroxyvitamin D [25(OH)D] are associated increase bone mineral
density as well as increase skeletal muscle strength.[2], [3], [4] Thus, in theory, supplementation of vitamin D
could provide a practical and inexpensive means of decreasing fall risks in older adults. The purpose of this
systematic review was to establish the effectiveness of vitamin D supplementation alone or in combination with
other interventions on falls, fall risks, or physical function in 65+ year old community-dwelling older adults.

METHODS

The online databases PubMed and Embase were searched in October 30, 2017 using search terms related to vitamin D,
accidental falls, and age. A ten-year limit was applied for the publication date of resulting studies. The search was limited to
articles involving human subjects and publication in English or with English-translated editions.

Inclusion criteria were participants defined as community-dwelling individuals of the age 65 and older, vitamin D
supplementation used as an intervention, use of outcomes that objectively measure fall rates and/or fall risks and/or physical
function, participants with no major medical diagnosis, with the exception of low serum vitamin D levels, and studies published
within the last ten years. Due to the ambiguity of the term “fall”, the authors decided upon the operational definition of fall as
“unintentionally coming to rest on the ground, floor, or lower level.” Research articles not in English or without English

ISSN:0067-8856 01 55 1 94 978-1-775245-6-8



Biomed Sci Instrum. Vol 55(1) January, 2019 ©2019 IAE All rights reserved

translation were excluded. Studies that were not published in peer-reviewed journals or studies without full text were also
excluded. The resulting studies were scored using the Physiotherapy Evidence Database (PEDro). The PEDro is a 10-point
scale (higher score yields a higher quality study) used for measuring internal validity of physical therapy studies that use
randomized control trial design.
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RESULTS

For the selected nine studies, the average PEDro score was 8/10. Five studies scored 10/10 (excellent quality) [5, 6,9, 11, 12],
two scored 9/10 (excellent quality) [7, 13] and two scored 6/10 (good quality) [8, 10] The average a PEDro score was of 8/10.

Pfeifer [5] and Prince [6] respectively reported that oral vitamin D supplementation did reduce the incidence of falls, however
with a small clinical effect size [0.61 (0.34-0.76); 0.61 (0.41-1.06)] in decreased RR compared to placebo or comparator.
Pfeifer [5] had 242 community dwelling senior 70 years or older subjects divided into two subject groups: calcium mono group
and calcium plus vitamin D group. The calcium mono group received 1000 mg of calcium each day and the calcium plus
vitamin D group received 1000 mg of calcium plus 800 IU of vitamin D per day over a 20 month period. Comparing the two
groups concerning falls at month 20, there was a 39 % statistically significant reduction. Prince [6] recruited 302 community-
dwelling women aged 70 to 90 years old that were divided into two subject groups with one group receiving 1000 U
ergocalciferol (oral vitamin D) plus 1000 mg citrate and one group receiving a placebo plus 1000 mg calcium citrate one time
a day for twelve months. The ergocalciferol group had a lower risk of falling compared to the calcium citrate group, a 19%
RR reduction.

Glendenning [7], Karkk&inen [8], Uusi-Rasi 2015 [9] and Uusi-Rasi 2017 [10] reported no significant difference on reported
falls compared to placebo or controls, all of which demonstrated a small clinical effect size. Glendenning [7] conducted a nine
month study of 686 community-dwelling women 70 years or older organized into one of two treatment groups to receive either
150,000 IU cholecalciferol every three months or an identical oral placebo. For a three year period, Kérkkéinen [8] randomized
3432 women 65 years of age or older to one of two groups: intervention group given 800 IU cholecalciferol and 1000 mg
calcium carbonate and a control group given no supplementation. Uusi-Rasi 2015 [9] developed a two year study comprised
of 409 home-dwelling women 70 to 80 years old divided into four groups: vitamin E and exercise, placebo and exercise,
vitamin D without exercise, and placebo without exercise. Uusi-Rasi 2017 [10] continued the 2015 study for two more years
with the same four group design.
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Bischoff [11] reported a significant increase in incidence of falls for intervention groups, but did not report effect size, and
Sanders [12] demonstrated a small clinical effect size [1.15 (1.02-1.30)] with an increased incidence rate ratio. The 200
seventy year old or older men and women recruited by Bischoff [11] were divided into three study groups to receive
supplements once per month for twelve months: group 1 with 24,000 IU vitamin D3, group two with 60,000 IU vitamin Ds,
and group three with 24,000 IU vitamin D plus 300 pg calcifediol. Sanders [12] studied 2256 women 70 years or older with
a two group design with one group receiving 500,000 IU cholecalciferol and one group receiving a placebo over a 3-5 year
period.

The timed-up-and-go test (TUG) was used to assess physical function of research subjects. The TUG, an indicator for fall
risks, requires both static and dynamic balance with the participant rising from a chair, walking three meters, turning around,
walking back to the chair, and sitting down. Uusi-Rasi et al. [9] reported a worsening of TUG scores with vitamin D
intervention with small effect size [0.23 (-3.51 to 3.96)]. Sanders [12] reported significant improvements to TUG scores,
however effect size was determined to be trivial [-0.08 (-0.70 to 0.54)] and Pfeifer [5] reported significant improvements to be
small [-0.22 (-0.74 to 0.305)] for respective studies. Glendenning [7] and Uusi-Rasi [10] found no significant difference in
between group TUG scores.

DISCUSSION

Although a few studies [5, 6] found conflicting results regarding vitamin D intervention in reducing incidence of falls, six [7,
8,9, 10, 11, 12] of the nine studies demonstrated that oral vitamin D supplementation had no or even detrimental effects on
incidence of falls for community-dwelling older adults. Of the available studies [5, 6] in support of Vitamin D as an
intervention, clinical effect size was determined to be small. Vitamin D supplementation also did not present as an appropriate
intervention to improve scores on the TUG, an accepted indicator of fall risk.

CONCLUSION

There is an absence of convincing evidence to support vitamin D as an appropriate intervention for the reduction of incidence
or risk of falls in community-dwelling older adults.
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