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A Higher Dose of Vitamin D Reduces the Risk of Falls in Nursing
Home Residents: A Randomized, Multiple-Dose Study
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OBJECTIVES: To determine the effect of four vitamin D
supplement doses on falls risk in elderly nursing home
residents.

DESIGN: Secondary data analysis of a previously con-
ducted randomized clinical trial.

SETTING: Seven hundred twenty-five-bed long-term care
facility.

PARTICIPANTS: One hundred twenty-four nursing home
residents (average age 89).

INTERVENTION: Participants were randomly assigned
to receive one of four vitamin D supplement doses (200 IU,
4001U, 6001U, or 8001U) or placebo daily for 5 months.

MEASUREMENTS: Number of fallers and number of falls
assessed using facility incident tracking database.

RESULTS: Over the 5-month study period, the proportion
of participants with falls was 44 % in the placebo group (11/
25), 58% (15/26) in the 2001IU group, 60% (15/25) in the
4001IU group, 60% (15/25) in the 600 IU group, and 20%
(5/23) in the 800 IU group. Participants in the 800 IU group
had a 72% lower adjusted-incidence rate ratio of falls than
those taking placebo over the 5 months (rate ratio = 0.28;
95% confidence interval = 0.11-0.75). No significant dif-
ferences were observed for the adjusted fall rates compared
to placebo in any of the other supplement groups.

CONCLUSION: Nursing home residents in the highest
vitamin D group (800 IU) had a lower number of fallers and
a lower incidence rate of falls over 5 months than those
taking lower doses. Adequate vitamin D supplementation
in elderly nursing home residents could reduce the number
of falls experienced by this high falls risk group. J Am
Geriatr Soc 55:234-239, 2007.
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lderly nursing home residents have a high risk of falls’

and fracture? and are often deficient in vitamin D.3=° In
the United States, approximately 1.6 million people lived in
nursing homes in 1999, and 46% of these residents were
aged 85 and older.® Fall-related fracture and injury is a ser-
ious problem affecting the quality of life and cost of care for
these elderly nursing home residents.” Approximately 50%
of nursing home residents fall at least once each year,® and
fall history remains one of the strongest predictors of future
falls.” Effective interventions to reduce falls are needed in
this group at high risk of falling.

Several randomized clinical trials have shown that
vitamin D supplementation reduces falls 23% to 53% in
residents of nursing homes or residential care,'®!! and a
meta-analysis of vitamin D supplementation and falls (in-
cluding elderly nursing home participants) found a 22%
reduction.’? Findings for vitamin D supplementation in
fracture reduction in nursing home residents have been ob-
served as well.!3 Nevertheless, not all trials with elderly
residential care populations have found an association be-
tween vitamin D supplements and falls'* or fracture
risk.13-16 Possible reasons for the observed differences in
results across trials in elderly residential care populations
include lower doses of vitamin D supplement, healthier
populations, and use of calcium supplements.

Although the suggested intake of vitamin D for those
aged 70 and older is 600 1U,!” recommendations have been
made to increase the daily requirement,!® especially in
populations known to have low vitamin D status. A meta-
analysis (including residential care populations) of vitamin
D supplement use and fracture found that 700 to 800U are
needed for fracture reduction.!®

To further assess vitamin D supplement use and falls
risk in nursing home residents, data from a previously con-
ducted clinical trial were used to compare the effect of four
vitamin D supplement doses on the risk of falling with
placebo in a group of elderly long-term care residents.
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METHODS

Participants

Participants were recruited from the Hebrew Rehabilitation
Center for Aged (HRCA), a 725-bed long-term care facility
located in Boston, Massachusetts.

To be eligible for the study, residents had to have a life
expectancy of 6 months, the ability to swallow medication,
and 3 months residency at HRCA. Exclusions included use
of glucocorticoids, antiseizure medication, or pharmaco-
logical doses of vitamin Dj; calcium metabolism disorders;
severe mobility limitations; or fracture within the previous
6 months. All participants (or legal guardians for partici-
pants with moderate to severe cognitive impairment) gave
informed consent. The HRCA and Boston University
School of Medicine (BU) institutional review boards
approved the study protocol.

Study Design and Intervention

This was a 5-month, double-blind, placebo-controlled trial
originally designed and powered to compare the effect of
four vitamin D doses with placebo on vitamin D status. This
original study design was used to compare the effect of the
four vitamin D doses with that of placebo on falls over the
study period.

Recruitment occurred during an 8-week enrollment
period. The HRCA pharmacy randomized participants in
blocks of 15 to one of the five study groups (placebo,
20010, 4001U, 6001U, 800 IU) using a computer-generated
randomization list. The pharmacy labeled pill blister packs
with names and patient identification numbers only. Blister
packs and tablets from all five groups were identical in ap-
pearance and taste, so nursing staff, participants, and the
study team were unaware of the group assignment.

At study entry, a baseline questionnaire was filled out
using chart review assessing participant characteristics.
Serum 25-hyrdoxyvitamin D (25(OH)D) measures were
obtained at baseline and during the study period.

Nursing staff administered the study pill daily for the
5-month study duration.

The vitamin D, tablets were purchased from Tishcon
Corporation (Westbury, NY). Vitamin D content of the
supplements was verified at the BU Vitamin D Laboratory.?°

Outcomes
Fall Ascertainment

The primary endpoint was reported number of falls over the
study period, ascertained using HRCA’s computerized
incident-report database, which has been used in previous-
ly published falls research.?!-22

HRCA protocol requires an incident report (indicating
date and time) documenting any event not consistent with
the routine operation of the facility or the routine care of the
resident. A fall is one of the required reporting events and
was defined as a sudden, unintentional change in position
causing a resident to fall on the ground. Nursing staff fill out
the incident report at the time of the event, the primary care
physician verifies it, and the information is entered into the
incident-report database.

For this analysis, a programmer, not involved with this
study and not aware of participant study group assign-

ments, created the falls dataset linking the participant iden-
tification number with falls reported during the study
period (January to June 1995).

Falls were analyzed according to faller, number of falls,
time to first fall, and incident rate ratios of falls.

Compliance

Compliance was calculated as the number of pills taken, as
determined according to blister pack counts after the com-
pletion of the study divided by the total days a subject was
actively participating (alive, living at HRCA, not with-
drawn from study).

Additional Measurements

Information on age, sex, weight, height, and multivitamin
use was collected using chart review. Body mass index
(BMI; kg/m?) was calculated from height and weight. The
number of falls in the previous year was calculated using the
HRCA computerized incident-report database. Serum
25(OH)D concentrations were measured at baseline and
follow-up using an assay that detected vitamin D, and
vitamin D3 to an equivalent extent.>> Nonfasting venous
blood samples (5 mL) were drawn, centrifuged, and stored
at— 70°C before 25(OH)D concentrations were deter-
mined. The intra- and interassay variations were 5% and
10%, respectively. The detection limit was 5 ng/mL. Serum
25(OH)D concentrations are presented as ng/mL (1ng/
mL =1nmol/L x 0.4). A total vitamin D supplement
intake variable was created, totaling the vitamin D from
the study pill plus HRCA multivitamin (400 IU, as assayed
by the BU laboratory).

Statistical Analysis

Baseline characteristics were compared in each of the five
groups using analysis of variance (ANOVA) for continuous
variables and chi-square tests for categorical variables. The
number of fallers and falls was described over the 5-month
period.

Cox proportional hazards regression was used to mod-
el time to first fall for each supplement group and compare
it with that of placebo. A test for trend for supplement dose
was run, adding an ordered variable for each supplement
group within the Cox regression model. Based on the pat-
tern of results across the five groups, the risk of falls in the
group taking the highest vitamin D dose (800 IU) was com-
pared with the other groups combined. Poisson regression
(negative binomial regression to correct for overdisper-
sion)** was used to compare the rate of falls in each sup-
plement group with that for the placebo group over the
5-month study period. All analyses were adjusted for age
and multivitamin use.

Because not all participants were taking a multivita-
min, a secondary analysis was conducted to further assess
vitamin D supplement intake using quintiles of total sup-
plement vitamin D intake (study pill + multivitamin use).
Baseline characteristics were compared across quintile
groups using ANOVA and chi-square tests. Cox propor-
tional hazards regression was used to model time to first
fall, adjusted for baseline variables significantly different
between quintiles of vitamin D.

All statistical analyses were done using SAS for Win-
dows, version 8.2 (SAS Institute, Inc., Cary, NC).
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Figure 1. Consort diagram of nursing home participants in the vitamin D supplement trial.

RESULTS

Participant Characteristics

There were 124 residents who took part in the study and
were randomly assigned to one of the five groups (Figure 1).
Over the 5-month study period, 114 completed the trial. Of
the 10 people who did not complete the study, seven died
and three withdrew. There were no significant differences
between the treatment groups in the number who did not
complete the 5-month study with a loss of one to three
subjects from each study group (Figure 1).

Average compliance was 97.6%, with only two partic-
ipants having a compliance level of less than 50%. Com-
pliance did not differ between the study groups.

Baseline Data

Of the 124 participants, 73% were female; mean
age =+ standard deviation was 89 + 6 (range 68-104), 63%
were taking a daily multivitamin, average serum 25(OH)D
was 19.5ng/mL, and 62% had fallen in the previous year
(Table 1). Of those taking a multivitamin at baseline, 54%
had low vitamin D concentrations (<20 ng/mL).

As shown in Table 1, no significant differences were
observed between the groups for any variable except for age
(P =.005). Multivitamin use did not significantly differ
between the groups.

Follow-Up Data

Distributions of total vitamin D supplement intake were as
expected (Table 2), with the placebo group having the low-
est intake (272 IU) and the 800 IU group having the highest
intake (1,026 IU). Follow-up serum was not available for all
participants. For those with valid follow-up 25(OH)D
measures (n = 100), the 800 IU group had a mean follow-up
concentration of 29.95 + 5.86 ng/mL, whereas average fol-
low-up serum measures in the other four groups were lower
(ranging from 22 to 24 ng/mL). None in the 800 IU group
had measures below 20 ng/mL.

Distribution of Falls

Over 5 months, 61 of 124 (59%) participants had at least
one fall; 11 of 25 (44%) experienced a fall in the placebo
group, 15 of 26 (58%) in the 200 IU group, 15 of 25 (60%)
in the 4001IU group, 15 of 25 (60%) in the 6001U group,
and five of 23 (20%) in the 800U group (Table 2).

Time to First Fall

Although the number of falls in the 800 IU group was less
than half of the placebo group, no significant difference was
observed in the risk of falling for participants in the 800 IU
and placebo groups, and no linear trend was observed
across groups (P-trend =.23) (Table 2). Based upon the
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< - of falling was found (adjusted hazard ratio = 0.29, 95%
confidence interval (CI) = 0.11-0.72).
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a ' Participants in the 8001U group had a 72% lower falls in-
cidence rate ratio than participants in the placebo group over
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between the study groups would not be expected. Vitamin
D intake from foods or vitamin D repletion through sun
exposure was not assessed, but it is likely that both of these
sources would be minimal given the diets and activities of
most nursing home residents. Furthermore, for participants
with information on follow-up serum levels available, the
25(OH)D serum measure reflected total vitamin D, both
vitamin D, and D3. Finally, the vitamin D tablet used was
D, not D3. Vitamin D3 potency exceeds that of D,.3? Vita-
min D, was used in this study to be consistent with the type
of vitamin D found in HRCA’s multivitamin.

In this study cohort, elderly nursing home residents in
the highest vitamin D supplement group (800IU) had a
lower rate of falling than those in placebo group or in the
lower supplement groups. Ensuring that nursing home resi-
dents are receiving adequate daily supplemental vitamin D
may reduce the number of falls in elderly nursing home
residents and could potentially reduce the risk of fracture in
this high-risk group.
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