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Abstract

Objectives—To assess the feasibility of a vitamin D intervention delivered through a Meals-on-
Wheels (MOW) program to improve 25-hydroxyvitamin D (25(OH)D) concentrations and reduce
falls in homebound older adults.

Design—Single-blind, cluster randomized trial.
Setting—MOW, Forsyth County, North Carolina.
Participants—Community-dwelling homebound adults aged 65 to 102 (N=68).

Intervention—MOW clients were randomized to vitamin D3 (100,000 IU/month; n=38) or
active placebo (400 IU vitamin E/month; n=30) according to MOW delivery route.

Measurements—Serum 25(OH)D was assessed at baseline and 5-month follow-up; proportions
of participants in 25(OH)D categories were compared using the Fisher exact test. Falls were
assessed using monthly fall calendars, and rate of falls was estimated using negative binomial
generalized estimating equation models.

Corresponding author: Denise K. Houston, Sticht Center on Aging, Department of Internal Medicine, Section on Gerontology and
Geriatric Medicine, Wake Forest School of Medicine, Medical Center Boulevard, Winston Salem, NC 27157. dhouston@wfubmc.edu.

ClinicalTrials.gov Identifier: NCT01410084

Portions of this work were presented in abstract form at the American Society for Nutrition Annual Meeting/Experimental Biology,
San Diego, California, April 23, 2012, and the American Geriatrics Society Annual Meeting, Seattle, Washington, May 4, 2012.
Conflict of Interest: The editor in chief has reviewed the conflict of interest checklist provided by the authors and has determined that
the authors have no financial or any other kind of personal conflicts with this paper.

Author Contributions: Houston, Tooze, Kritchevsky, Williamson: study concept and design. Houston, Tooze, Kritchevsky,
Williamson: obtained funding. Demons, Davis: guidance on how to deliver the intervention. Demons: medical oversight for the
intervention. Shertzer-Skinner: data collection, project management. Kearsley: oversight of MOW staff involved in project. Houston,
Tooze: data analysis. Houston: drafting the manuscript. All authors: critical review for intellectual content.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Houston et al. Page 2

Results—Meanzstandard deviation 25(OH)D concentrations were 20.9+11.5 ng/mL at baseline,
with 57% having 25(OH)D concentrations less than 20 ng/mL. Retention and adherence were high
(>90%). After the 5-month intervention, only one of 34 participants randomized to vitamin D3 had
25(0OH)D concentrations less than 20 ng/mL, compared with 18 of 25 participants randomized to
placebo (P<.001). In unadjusted analyses, the rate of falls over 5 months was not significantly
different according to intervention group (risk ratio (RR)=0.48, 95% confidence interval
(CN=0.19-1.19), but after adjustment for sex, race, season of year, baseline 25(OH)D status, and
history of falls, participants randomized to vitamin D3 had a lower rate of falling than those
randomized to placebo (RR=0.42, 95% CI=0.21-0.87).

Conclusion—A vitamin D intervention delivered through MOW was feasible, resulting in
improvements in 25(OH)D levels and a lower rate of falls in adjusted analyses. Further research is
needed to validate the reduction in falls from this type of intervention.

Keywords
homebound elderly adults; Meals-on-Wheels; 25-hydroxyvitamin D; falls

More than one-third of community-dwelling adults aged 65 and older fall annually, with
approximately one in 10 falls resulting in serious injury.! Fall-related injuries in older adults
are a common cause of pain, functional limitation, disability, placement in long- term care,
and death.23 Although most falls do not result in significant physical injury, the
psychological effects of a fall often result in fear of falling and restriction of activities,
leading to a loss of independence.* Evidence suggests that sufficient 25-hydroxyvitamin D
(25(0OH)D) concentrations may be important for maintaining muscle integrity and physical
function and, consequently, preventing falls.

Recent data from the National Health and Nutrition Examination Surveys (NHANES) 2001
to 2006 show that insufficient 25(OH)D concentrations (<20 ng/mL) are common in
community-dwelling older adults (=70), with approximately 31% of older men and 38% of
older women having low 25(0OH)D concentrations.> Homebound older adults are at greater
risk of vitamin D insufficiency because they are exposed to sunlight less and often have
inadequate dietary intake.5.7 Serum 25(OH)D concentrations have been shown to be low in
older adults who fall.89 Although low 25(OH)D concentrations have been associated with
greater risk of falls in older adults in assisted living or nursing homes,10:11 studies
examining the association between low 25(OH)D concentrations and risk of falls in
community-dwelling older adults have been inconsistent.12-14 Results of intervention trials
of vitamin D with regard to falls have also been mixed,1>-18 although to the knowledge of
the authors of the current study, none have been conducted in community-dwelling
homebound elderly adults.

The goal of this pilot study was to assess the feasibility of a vitamin D intervention in
homebound older adults delivered through a Meals-on-Wheels (MOW) program to improve
25(0OH)D concentrations and reduce falls in homebound older adults. Specifically, the study
sought to determine adherence to and acceptability of a vitamin D3 supplementation regimen
to home-delivered meal recipients, rate of participant drop-out due to leaving the program or
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death, 25(OH)D response to a monthly vitamin D dose, and effect of the intervention on
falls.

Older adults were recruited from the Forsyth County Senior Services MOW program to
participate in a 5-month, single-blind, cluster randomized, active placebo-controlled trial of
vitamin D supplementation and falls. Participants were enrolled in the study based on the
following criteria: aged 65 and older, not taking prescription vitamin D, or more than 1,000
1U/d of vitamin D3, no primary hyperparathyroidism, no history of hypercalcemia or kidney
stones (within the past 2 years), not on dialysis, not confined to a wheelchair while inside
their home, and willing to be randomized to vitamin D3 or active placebo control. All
participants provided written informed consent to participate in the study according to the
guidelines set forth by the Wake Forest School of Medicine institutional review board for
human research.

and baseline assessments

Forsyth County Senior Services MOW staff described the study to potential participants as
clients were assessed (or reassessed) for MOW eligibility. Interested MOW clients were
initially contacted for a telephone screen during which their willingness to have study staff
come to their home for study visits, provide a blood sample, take a monthly vitamin
supplement, and complete a monthly fall calendar was ascertained. At the baseline home
visit, eligibility was confirmed and written informed consent obtained. Participants were
asked about their medical history, and medications and dietary supplements were reviewed.
Fall history (Have you fallen in the past six months?) and fear of falling (Are you afraid of
falling?) was assessed using a questionnaire. Self-reported physical function was assessed
using the Pepper Assessment Tool for Disability (PAT-D), a 19-item questionnaire
containing subscales assessing mobility, activities of daily living (ADLS), and instrumental
ADLs (IADLs).19 Participants answered questions on a Likert scale from 1 (usually do with
no difficulty) to 5 (unable to do), and a summary score was calculated for each subscale
(lower score indicating better functioning). A trained phlebotomist obtained nonfasting
blood samples to assess liver and kidney function, vitamin D status (serum 25(0OH)D;
LIAISON, DiaSorin, Saluggia, Italy), and serum calcium (colorimetric assay) at an
independent clinical laboratory (LabCorp, Greensboro, NC). Participants were provided
instructions on how to fill out a monthly fall calendar, in which they were to indicate each
day whether they had fallen.

Participants were randomized according to MOW delivery route. Once the baseline visit was
completed for all participants on a route, the route was randomized using a computer-
generated randomization table with mixed block sizes to one of two conditions: vitamin D
supplementation (17 routes, n=38) or active placebo control (vitamin E; 16 routes, n=30).
Vitamin E was chosen as the active placebo because it has not been shown to increase
25(0OH)D concentrations or reduce falls. Thirty-three routes were randomized in four waves
starting approximately 1 month apart from December 2010 through March 2011 (Wave 1, 9
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routes; Wave 2, 9 routes; Wave 3, 8 routes; Wave 4, 7 routes). The vitamin D3 supplement
(two 50,000-1U capsules/month; vitamin D3-50, Bio-Tech Pharmacal, Inc., Fayetteville,
AR) or vitamin E supplement (400 IU capsule/month; GNC Natural E 400, General
Nutrition Corp., Pittsburgh, PA) were individually packaged, and MOW volunteers
delivered them monthly with the home-delivered meal. Up to three attempts during the same
week were made on a monthly basis to deliver the supplement to the MOW participant’s
home. The study coordinator called the participant on the day supplements were delivered to
confirm that they had received and taken the supplement and were completing their monthly
fall calendars.

Follow-up assessments

Statistics

RESULTS

The 5-month follow-up home visits were scheduled approximately 2 weeks after participants
received the final supplement dose (range 1.5-2.5 weeks). At the follow-up visit,
medications and dietary supplements were reviewed; fall history, fear of falling, and self-
reported physical function (PAT-D) were assessed according to questionnaire; and the
monthly fall calendars were collected. Nonfasting blood samples were obtained to assess
serum 25(0OH)D concentrations and serum calcium.

Statistical analyses were performed using SAS version 9.3 (SAS Institute, Inc., Cary, NC).
Descriptive statistics were calculated for the study population at baseline; values are
reported as means * standard deviations or frequencies. Differences in baseline participant
characteristics were compared according to intervention group using chi-square or Fisher
exact tests for categorical variables and t-tests for continuous variables. Mean change in
25(0OH)D concentrations at follow-up adjusted for age, sex, race, and season was estimated
in a mixed model with a random intercept and an intervention group—by-time interaction;
interactions between group, time, and race were also fit to assess differences in 25(OH)D
change according to race. It was attempted to include a random route effect in the modeling,
but there were not enough participants per route to allow the models to be fit. Proportions of
participants in 25(OH)D categories at follow-up were compared according to intervention
group using the Fisher exact test. Proportions of participants in each intervention group who
reported any fall during the follow-up period were compared using a chi-square test.
Negative binomial generalized estimating equation models (to account for the five monthly
assessments of falls) were used to estimate rate ratios and 95% confidence intervals of the
number of falls per month (as a count variable) according to intervention group. Models
were adjusted for sex, race, history of falls in the previous 6 months, baseline 25(OH)D
status (<20 vs =20 ng/mL), and season of year (time varying). A two-sided alpha level of .05
was considered significant.

MOW staff approached MOW clients on 35 routes (n=491) regarding their interest in

participating in the study; 224 (46%) expressed interest and were contacted by study staff to
determine eligibility. Seventy-five refused participation upon being contacted by study staff,
65 were ineligible, and 16 were eligible but declined further participation. Figure 1 shows a
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consort diagram of selection of the participant sample. Characteristics of those randomized
(n=68) are shown in Table 1. Mean age was 77.9+8.7, 72% were female, and 75% were
black. Approximately one-third lived alone and had less than an 8t" grade education. More
than one-third reported their health as fair or poor. Most had hypertension, and almost half
had diabetes mellitus. Sixty-three percent were taking five or more prescription medications,
and approximately one-fifth were taking a vitamin D—containing supplement. More than half
reported having fallen in the previous year and that they were afraid of falling. Mean PAT-D
mobility scale score was 3.3+1.2, indicating some difficulty with mobility-related tasks.
Overall baseline 25(OH)D concentrations were low (20.9 £+ 11.5) and did not differ
significantly between those randomized to vitamin D3 and those randomized to active
placebo (P=.22). Baseline 25(0OH)D concentrations were slightly higher in whites (24.5 £
10.1 ng/mL) than in blacks (19.6 = 11.8 ng/mL) (P=.13).

The 5-month follow-up home visit was completed in 64 (94%) of the 68 individuals
randomized; one individual randomized to vitamin D3 was moved to long-term care, and
three randomized to active placebo died before the follow-up visit. Of those with a follow-
up home visit, all 37 randomized to vitamin D3 and 24 of 27 (89%) randomized to active
placebo received at least four of the five monthly supplement doses. Four individuals
randomized to vitamin D3 and three individuals randomized to active placebo were missing
baseline (n=3) or follow-up (n=5) blood samples (unable to obtain blood sample = 6; refused
=2).

Overall, 57% had 25(OH)D concentrations less than 20 ng/mL, and 80% had 25(OH)D
concentrations less than 30 ng/mL at baseline. Blacks (31/48, 64%) were more likely than
whites (6/17, 35%) to have 25(OH)D concentrations less than 20 ng/mL at baseline (P=.04),
but the proportion with 25(OH)D concentrations less than 30 ng/mL was similar (39/48
blacks, 81%; 13/17 whites, 76%, P=.67). Figure 2 shows the distribution of 25(OH)D at
baseline and 5-month follow-up in individuals randomized to vitamin D3 or active placebo.
Although the distribution of 25(OH)D did not differ according to randomization group at
baseline (Table 1), fewer individuals randomized to vitamin D3 (16/36, 44%) had 25(0OH)D
concentrations less than 20 ng/mL at baseline than of those randomized to active placebo
(21729, 72%) (P=.02). The prevalence of 25(OH)D concentrations less than 30 ng/mL at
baseline was similar in those randomized to vitamin D3 (27/36, 75%) and active placebo
(25/29, 86%) (P=.26). The mean (standard error) change in 25(OH)D concentrations after
the 5-month intervention was 21.7 (3.1) ng/mL in those randomized to vitamin D3 and 0.0
(4.0) ng/mL in those randomized to active placebo after adjusting for age, sex, race, and
season (P<.001 for group difference). The interaction between race and change in 25(0OH)D
concentrations was not significant (P=.82); in those randomized to vitamin D3, the mean
25(0OH)D change was 22.6 (3.5) ng/mL in blacks and 20.8 (3.6) ng/mL in whites. At 5-
month follow-up, only one of 34 (3%) participants randomized to vitamin D3 had 25(OH)D
concentrations less than 20 ng/mL, versus 18 of 25 (72%) randomized to active placebo (P<.
001); and five of 34 (15%) participants randomized to vitamin D3 had 25(OH)D
concentrations less than 30 ng/mL, versus 23 of 25 (92%) randomized to active placebo (P<.
001). Of those randomized to vitamin D3, one of 23 (4%) blacks and 0 of 11 (0%) whites
had 25(0OH)D less than 20 ng/mL at follow-up (p>.99); three (13%) blacks and two (18%)
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whites had 25(OH)D less than 30 ng/mL at follow-up (p>.99). There were no cases of
hypercalcemia (serum calcium >10.6 mg/dL) at follow-up.

Monthly fall calendars were complete for 59 (92%) of the 64 participants with a follow-up
visit; four participants randomized to vitamin D3 and one randomized to active placebo did
not complete the monthly fall calendars for all 5 months. Eleven of 33 (33%) participants
randomized to vitamin D3 and 12 of 26 (46%) randomized to active placebo reported falling
during the 5-month follow-up period; the rate of falling did not differ between the two
groups (P=.32). The mean number of reported falls over the 5-month follow-up period was
0.5 (range 0-4) in participants randomized to vitamin D3 and 1.1 (range 0-8) in participants
randomized to active placebo. In unadjusted analyses, there was not a significant association
between the vitamin D3 intervention and number of falls over the 5-month follow-up period
(Table 2), but after adjusting for sex and race, the association between vitamin D3
intervention and falls was significant, with participants randomized to vitamin D3 having
fewer falls over the 5-month follow-up period than those randomized to active placebo. The
association remained significant after further adjustment for season, baseline 25(OH)D
status (<20 vs =20 ng/mL), and history of falls in the previous 6 months. Of the covariates
included in the multivariate analyses, sex and fall history had the largest effect on the model.

DISCUSSION

The goal of this single-blind, cluster-randomized, active placebo—controlled pilot study was
to assess the feasibility of delivering a vitamin D intervention through a MOW program to
improve 25(0OH)D concentrations and reduce falls in homebound older adults. There was a
high prevalence of vitamin D insufficiency among homebound older adults receiving home-
delivered meals, with more than half having 25(OH)D concentrations less than 20 ng/mL
and four-fifths having 25(OH)D concentrations less than 30 ng/mL. Delivery of a vitamin D
supplement once a month by MOW volunteer drivers was feasible; more than 90%
participants received at least four of the five monthly doses. The monthly dose of 100,000
IU of vitamin D3 was effective in increasing 25(OH)D concentrations to 20 ng/mL or
greater at follow-up in all but one participant and increasing 25(OH)D concentrations to 30
ng/mL or greater in all but five of the 34 participants randomized to vitamin D
supplementation. Furthermore, randomization to vitamin D supplementation resulted in a
rate of falls in the intervention group that was approximately half that of the control group
over the 5-month period.

Homebound older adults are a subgroup of older adults particularly vulnerable to poor
dietary intake and nutritional health, nutrition-related health conditions, and functional
decline and disability. It wa reported that the Dietary Reference Intakes (DRIs) for energy
and several micronutrients including vitamin D were not met in home-delivered meal
recipients in North Carolina.2? Furthermore, a summary measure of musculoskeletal nutrient
intake (calcium, vitamin D, magnesium, phosphorus) was associated with lower-extremity
physical performance such that those with a low musculoskeletal nutrient intake had worse
performance,?! possibly putting them at greater risk of falls. Of older adults in northeast
Georgia receiving home-delivered meals, 38% had insufficient 25(OH)D concentrations
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(<20 ng/mL).22 More than half of homebound older adults receiving home-delivered meals
in the current pilot study had insufficient 25(OH)D concentrations.

The Older Americans Act (OAA) mandates that home-delivered meals provide a minimum
of one-third of the DRIs established by the Food and Nutrition Board of the Institute of
Medicine (IOM) and National Academy of Sciences. Although studies in general have found
home-delivered meal programs to improve diet quality and nutrient intake, 3 the current
pilot study and a previous study?2 suggest that a high prevalence of vitamin D insufficiency
remains in elderly adults receiving home-delivered meals. In the 2006 OAA Amendment,
Congress recognized that a “single, daily multivitamin-mineral supplement can be a safe and
inexpensive strategy to help ensure the nutritional health of older adults” to help prevent
nutrition deficiencies common in many older adults when diet does not fully meet the
nutritional needs of older adults.2 Although OAA nutrition programs can provide education
and counseling to encourage the use of vitamin—mineral supplements, the provision of
vitamin—mineral supplements is currently not a fundable OAA service. In older community-
dwelling adults in Georgia participating in the OAA congregate meal program, a 4-month
falls prevention education program that included information on dietary and supplemental
calcium and vitamin D resulted in a significant increase in calcium- and vitamin D-rich
foods and calcium- and vitamin D—containing supplements,2® although falls were not
measured.

Previous fall intervention trials of vitamin D have been mixed,1>-18 although individuals
with low 25(0OH)D concentrations at baseline appeared to have the greatest reduction in falls
after vitamin D supplementation.1”-18 Furthermore, results from a vitamin D and falls
metaanalysis suggest that 25(OH)D concentrations of 24 ng/mL or greater are required for
fall prevention.15 In contrast to the IOM’s report on DRIs for calcium and vitamin D, which
concluded that 25(OH)D concentrations of 20 ng/mL or greater were sufficient for bone and
overall health,26 a consensus statement on vitamin D for prevention of falls from the
American Geriatrics Society concluded that a “25(OH)D concentration of 30 ng/mL should
be a minimum goal for older adults, particular for frail adults, who are at higher risk for
falls, injuries, and fractures.” 27 In the current pilot study, the majority of participants
randomized to vitamin D3 achieved 25(OH)D concentrations of 30 ng/mL or greater, and
those randomized to the vitamin D3 group had a lower rate of falls than the control group.

To maximize adherence to the vitamin D supplement, a monthly dose of 100,000 IU of
vitamin D3 was used. This monthly dose is equivalent to a daily dose of 3,300 1U/d, which is
above the IOM’s recommended dietary allowance of 800 1U/d for individuals aged 70 and
older but below the tolerable upper intake of 4,000 1U/d.28 The American Geriatrics Society
consensus statement on vitamin D for prevention of falls recommended 4,000 1U/d from all
sources and that a supplementation schedule that would achieve the best adherence should
be used because daily, weekly, and monthly doses of vitamin D3 are equally effective at
achieving target 25(OH)D concentrations of 30 ng/mL.27 A recent randomized controlled
trial using an annual high-dose 500,000 U vitamin D3 showed greater risk of falls in those
randomized to 500,000 IU vitamin D3 annually, with the greater risk of falls occurring in the
3-month period after the annual dose.28 In contrast, the current study showed that monthly
vitamin D dosing at 100,000 1U, for a total dose of 500,000 IU over the 5 months, was
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effective in increasing 25(OH)D concentrations to 30 ng/mL or greater and reducing the rate
of falls over 5 months. The annual 500,000 1U vitamin D3 dose?8 may have upregulated 25-
hydroxyvitamin D-24-hydroxylase, resulting in a decrease in blood and tissue levels of the
active form of vitamin D (1,25-dihydroxyvitamin D).2% Thus, a vitamin D3 dosing regimen
of at least monthly may be best to avoid adverse effects.

Important to the success of this vitamin D pilot intervention was gaining the support of the
local Forsyth County Senior Services and the staff who initially approached MOW clients
regarding the pilot study. MOW clients who were seen in person to be assessed or
reassessed for MOW eligibility were more likely to agree to be contacted for the pilot study
than those who were contacted by telephone. Barriers included client relocation (to a
different MOW route or to a location not serviced by Forsyth County Senior Services) and
disconnected phone lines when staff attempted to contact clients. Some clients were
unwilling (e.g., distrust of academic medical centers/clinical research) or unable (e.g.,
impaired cognition) to sign the informed consent, and legally authorized representatives
were unavailable to consent on their behalf. Some physicians discouraged clients from
participating, and some clients or their caregivers thought participation would be too much
of a burden. MOW meals were not delivered when clients had doctor or other appointments
or short-term hospital stays or were out of town, but because staff were able to make up to
three attempts to deliver the supplement within the same week, most clients received at least
four of the five monthly doses.

This study has notable strengths and limitations. The study sample of homebound older
adults was a high-risk population for vitamin D insufficiency and falls, although the
response rate was low and thus may not be a true reflection of the average MOW client. As a
pilot study, its small sample size was a limitation. Randomization was clustered according to
MOW route so that all participants on a route received the same supplement to avoid
contamination of groups, but due to small numbers of participants per route, it was not
possible to include a random route effect in the statistical models. Open-label supplements
were used, but the supplements were individually repackaged to allow for delivery of the
monthly supplement dose and to keep participants blinded to randomization assignment.
Delivery of a once-monthly vitamin D3 supplement was feasible, and the monthly dose of
100,000 IU was sufficient to increase 25(OH)D concentrations to 30 ng/mL or greater in a
majority of participants randomized to vitamin D. Although a high monthly vitamin D
dosing regimen was used, there were no cases of hypercalcemia at 5-month follow-up. There
are seasonal variations in 25(OH)D concentrations, and thus, some of the observed increase
in 25(0OH)D concentrations may have been due to the follow-up visits occurring in the
spring and early summer, but given the homebound status of these individuals, the seasonal
effect would be expected to be minimal. Monthly fall calendars were used to ascertain falls,
with more than 90% of individuals completing calendars for all months. Finally, participant
adherence and retention were excellent.

In conclusion, this pilot study showed that delivering vitamin D supplements through the
MOW program was feasible and improved 25(OH)D concentrations in homebound older
adults. The rate of falls over 5 months of follow-up was lower in those randomized to
vitamin D. Vitamin D supplementation delivered by a MOW program may help older
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homebound adults remain independent in the community by improving 25(0OH)D
concentrations and reducing falls and their consequences.
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Consort diagram of participant selection: Meals-on-Wheels vitamin D and falls feasibility

study.
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falls feasibility study.
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Participant Baseline Characteristics: Meals-on-Wheels Vitamin D and Falls Feasibility Study

Table 1

Characteristic Total Intervention | Control P-
Sample, Group, Group, Valuea
n=68 n=38 n=30

Age, mean = SD 77.948.7 77.6+£9.0 78.2+8.4 75

Female, % 72.1 79.0 63.3 15

Black, % 75.0 71.0 80.0 40

Winter, % 55.9 50.0 63.3 27

Living alone, % 30.9 29.0 33.3 .70

Education, % .54

Elementary 30.9 31.6 30.0
High school 54.4 57.9 50.0
College 14.7 10.5 20.0
Assistive device, % .81
None 30.9 34.2 26.7
Cane 23.5 23.7 233
Walker 14.7 15.8 133
Wheelchair 30.9 26.3 36.7
Self-rated health, % .006
Excellent or very good 11.8 2.6 23.3
Good 48.5 447 53.3
Fair 29.4 34.2 233
Poor 10.3 18.4 0
Chronic conditions, %
Hypertension 88.2 97.4 76.7 .008
Diabetes mellitus 45.6 52.6 36.7 19
Heart attack 20.6 211 20.0 .92
Heart failure 20.6 23.7 16.7 48
Stroke 22.1 29.0 133 A2
Lung disease 11.8 13.2 10.3 .99
Cancer in past year 8.8 2.6 16.7 .08
Medications, %
Benzodiazepines 5.9 5.3 6.7 .81
Narcotics 14.7 13.2 16.7 .69
Antidepressants 19.1 15.8 23.3 43
Diuretics 47.1 50.0 433 .58
Osteoporosis medications 2.9 2.6 33 .87
Total number of prescription medications, 6.1+4.2 6.4+3.4 5.845.1 .59

mean = SD

Dietary supplements, %
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Characteristic Total Intervention | Control P-
e b e
Multivitamin 20.6 26.3 13.3 21
Calcium 17.6 18.4 16.7 .90
Vitamin D-containing 22.1 23.7 20.0 a7
Falls in past year, %
0 38.8 36.8 414 51
1 19.4 15.8 24.1
=2 41.8 47.4 345
Fall requiring medical attention in past year, 19.5 16.7 235 .58
% b
Afraid of falling, % 57.4 63.2 50.0 .28
Pepper Assessment Tool for Disability score,
mean + SD
Mobility score 3.3+1.2 3.4+1.2 3.1+1.1 22
Activity of daily living score 1.6+0.7 1.7+0.8 1.5+0.5 .20
Instrumental activity of daily living score 1.6+0.7 1.7+0.8 1.6+0.5 .60
25-hydroxyvitamin D, ng/mL, mean + SD 20.9+115 | 22.5+12.2 18.9+10.6 | .22

SD=standard deviation.

a . . . . . .
Based on chi-square or Fisher exact test for categorical variables and t-test for continuous variables.

bAmong those who reported falling in past year.

J Am Geriatr Soc. Author manuscript; available in PMC 2016 September 01.

Page 14



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Houston et al.

Table 2

Page 15

Randomization to Vitamin D3 and Rate of Falls: Meals-on-Wheels Vitamin D and Falls Feasibility Study

Model Rate Ratio (95% Confidence Interval)
Unadjusted 0.48 (0.19-1.19)
Adjusted

+ sex and race

0.36 (0.16-0.84)

+ season and baseline 25-hydroxyvitamin D status

0.41 (0.18-0.90)

+ fall history

0.42 (0.21-0.87)
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