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Systematic Review

Vitamin D deficiency in nursing home residents: a systematic
review

Orlagh Feehan, Pamela J. Magee, L. Kirsty Pourshahidi, David J. Armstrong , and
Emeir M. McSorley

Context: Vitamin D deficiency is a global public health issue, particularly in nursing
home residents. Objective: This review critically summarizes the prevalence of
vitamin D deficiency in nursing home residents worldwide. In addition, it outlines the
effect of vitamin D intervention, alone or in combination with other nutrients or
therapies, on improving vitamin D status and associated health outcomes in nursing
home residents. Data Sources, Extraction, and Analysis: Searches were con-
ducted of electronic databases for articles published from 2010 to May 2021. After
screening of the 366 papers initially identified, 58 articles were included.
Conclusions: A paucity of observational studies in nursing homes suggests a high
prevalence of vitamin D deficiency ranging from 8% [25(OH)D <25 nmol/L], up to
94% [25(OH)D <50 nmol/L] in some cohorts where supplement use was low.
Reported factors associated with deficiency and suboptimal vitamin D status include
lack of sunlight exposure, poor dietary intake of vitamin D, limited vitamin D food
fortification, frailty, poor renal function, and low use of vitamin D supplements.
Residents who are severely deficient, deficient, or insufficient in vitamin D require
remedial vitamin D supplementation prior to maintenance supplementation at doses
>800 IU/day. High-dose vitamin D supplementation may reduce respiratory illness;
however, supportive data are limited. Oral nutritional supplements, in combination
with exercise, may benefit physical function and performance, whereas supplementa-
tion with vitamin D– and calcium-fortified foods has been associated with improved
quality of life and reduced bone resorption. Globally, vitamin D deficiency is highly
prevalent in nursing home residents. There is an urgent need for standardized dietary
and supplementation guidelines to prevent deficiency in this vulnerable group.

INTRODUCTION

Vitamin D deficiency is a global public health issue fre-

quently observed in older adults. The National Institute

for Health and Care Excellence guidelines within the
United Kingdom define deficiency as a circulating 25-

hydroxyvitamin D [25(OH)D] concentration
<25 nmol/L resulting in an increased risk of poor
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musculoskeletal health.1 This deficiency cutoff is consis-

tent with <30 nmol/L recommended by the US
Institute of Medicine.2 Traditionally, research has

focused on the role of vitamin D for the maintenance of
musculoskeletal health, whereas more recently, it is evi-

dent that poor vitamin D status can negatively affect
other health outcomes, including physical and mental
well-being. Nonclassical roles of vitamin D in health

include protection from bacterial and viral infections,
better lung function, benefits to the cardiovascular and

nervous systems, as well as the prevention of some
cancers.3

Ergocalciferol (vitamin D2) is sourced from the
ultraviolet (UV) irradiation of ergosterol, which is a ste-

roid found in some plants but largely in fungi.4 Vitamin
D3 (cholecalciferol) is the natural form of vitamin D

and is not biologically active. Its activation depends on
the solar UV irradiation of 7-dehydrocholesterol

(present in the skin), which leads to the formation of
pre-vitamin D3. Vitamin D can also be sourced through

the diet (eg, eggs, fish, fortified foods); however, few
foods contain sufficient amounts, making it challenging

to achieve requirements through diet alone.5 Vitamin D
binding proteins transport vitamin D within the blood

to the liver, where hydroxylation of the C25 carbon
occurs, catalyzed by the vitamin D hydroxylase enzyme,

leading to the production of 25-hydroxyvitamin D3.
Vitamin D binding protein transports 25-hydroxyvita-

min D3 to the kidney, where additional hydroxylation
at the C1 carbon occurs, catalyzed by the 1a-hydroxy-

lase enzyme to form the active form of vitamin D: 1,25-
dihydroxyvitamin D3.6,7 Nevertheless, assessment of

25(OH)D concentration is routinely used in practice to
measure vitamin D status because of the short half-life

and low circulating levels of 1,25-dihydroxyvitamin
D3.8 Active 1,25-dihydroxyvitamin D3 interacts with

ligand-dependent transcription factors known as
vitamin D receptors (VDRs). VDRs form a heterodimer

with the retinoid receptor to regulate gene transcription
by binding to vitamin D responsive elements in the pro-
moter region of target genes. VDRs are located in a

variety of tissues and organs, not just those directly
implicated in calcium homeostasis, such as bone, kid-

neys, and parathyroid gland, suggesting that vitamin D
may have a broad range of functions, such as control of

immune responses, embryogenesis, and
carcinogenesis.9,10

Several factors can affect the metabolism of
vitamin D, including parathyroid hormone, which stim-

ulates 1a-hydroxylase activity, potentially through act-
ing on the promoter region of the enzyme. With

advancing age, metabolism of vitamin D and calcium
becomes compromised, resulting in diminished calcium

absorption, compromised renal production of 1,25-

dihydroxyvitamin D3, decreased VDRs, and intestinal

resistance of calcium absorption to circulating 1,25-
dihydroxyvitamin D3.7,10 This, in addition to other fac-

tors associated with ageing, such as poor dietary intake,
medication use, increasing adiposity, and lack of time

spent outdoors (owing to frailty and/or compromised
mobility) (Figure 1), significantly places older adults
and, in particular, nursing home residents at risk of

vitamin D deficiency.11 Given the most recent SARS-
Cov-2 (the virus causing COVID-19) global pandemic,

the vulnerability of nursing home residents has been
highlighted, with the role of vitamin D in the prevention

and treatment of acute respiratory tract infections
receiving great attention.12 Numerous systematic

reviews and meta-analyses have demonstrated that low
vitamin D status is significantly associated with a higher

risk of COVID-19 infection13–15 along with increased
mortality and severity of disease.14 The COVID-19 pan-

demic resulted in high death rates of nursing home resi-
dents who are already at increased risk of viral

infections, owing to compromised immunity associated
with ageing. With the proven benefit of vitamin D for

immune function, it is more important than ever to
improve vitamin D status in this group.

Little is known about the vitamin D status or diet-
ary intakes of nursing home residents across the globe

and, consequently, there are currently no specific rec-
ommendations for dietary intake or supplementation

in this vulnerable group most at risk of deficiency. A
limited number of observational studies have assessed

the vitamin D status of older adults in nursing homes,
with the available evidence, which is summarized in

this review, suggesting a high prevalence of vitamin D
deficiency. Older adults are recommended to con-

sume between 600 and 800 IU vitamin D/day depend-
ing on the target vitamin D status [ranging from a

25(OH)D concentration �25 to 75nmol/L] and/or the
functional outcome being investigated2,16–18; however,

it is unclear if nursing home residents are actually
meeting these recommendations. In the present
review, we summarize the available evidence on the

vitamin D status of nursing home residents and crit-
ically discuss the effect of vitamin D supplementation,

alone and in combination with other nutrients or
therapies, on improving vitamin D status and health

outcomes.

METHODS

Search methods for identification of studies

Searches were conducted of the Medline (Ovid) and

CINAHL databases in May 2021. The search strategy

2 Nutrition ReviewsVR Vol. 00(0):1–19
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consisted of combinations of the terms “nursing

homes,” “residential facilities,” “homes for the aged,”
“aged,” “aged, 80 and over,” “vitamin D,”

“cholecalciferol,” and “ergocalciferols.” Key words were
chosen on the basis of what was suggested by each data-

base (see Appendix 1 in the Supporting Information
online). The term “care home” was not included as a

search term, because its description was “care at home,”
which does not meet the inclusion criteria for this

review. The search was limited by publication year
(from 2010 to May 2021), English language, and

human-only studies before screening.

Eligibility criteria

Articles were deemed eligible for inclusion if they were

completed in older adults, at least 1 group in the study
comprised nursing home residents, and they reported

either blood concentrations of vitamin D or percentage
vitamin D deficiency or sufficiency. Observation studies
were included if they reported vitamin D status or per-

centage vitamin D deficiency or sufficiency of nursing
home residents. Intervention studies were included if

they examined the effect of vitamin D supplementation
on vitamin D status or any health outcome such as falls,

fractures, acute respiratory infections, or muscle
strength. Intervention studies were also included if they

examined the effect of vitamin D supplementation in
combination with other nutrients or therapy on any

health outcome, as previously described. Only human-
focused research articles published in the English lan-

guage and published after 2010 were eligible to be
included in this review. Systematic reviews, literature

reviews, meta-analyses, case reports, letters, animal and

in vitro studies, studies not published in English,

retracted articles, articles not reporting vitamin D status
or providing data on deficiency or sufficiency, and

articles published before 2010 were excluded from the
analysis. For the purpose of this review, if a research

paper reported more than 1 study within the research
article or reported findings on more than 1 group of

participants other than nursing home residents (eg, dia-
betic cohort, children, and community-dwelling older

adults), the data were not presented for that group. A
PICO (Participants, Intervention, Comparison,

Outcomes) strategy was developed to define inclusion
and exclusion criteria for intervention studies (Table 1).

PRISMA guidelines for systematic reviews were fol-
lowed. All vitamin D status values were reported in

units of nanomoles per liter for consistency.

Study selection and data extraction

Article results from the database searches were exported

to Refworks and duplicates were removed. Paper titles
and abstracts were screened for eligibility using the cri-

teria outlined above. Relevant information including
age, sex, country, vitamin D status, percentage of defi-

ciency or sufficiency, intervention type, and relevant
results and conclusions was extracted from the articles.

Quality assessment

To best assess the quality of eligible studies, the
Newcastle-Ottawa scale19 and the adapted Newcastle-

Ottawa scale for observation studies were used to assess
cohort, case-control, and observational studies. The

studies were scored using a predefined star system, in

Figure 1 Factors affecting vitamin D status in older adults.
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which more stars corresponded to better quality. For

intervention studies, the Cochrane Collaboration’s tool
for assessing risk of bias20 was used as a method of qual-

ity assessment. This tool assesses areas at risk of bias
within studies, such as random sequence allocation,

allocation concealment, performance, detection, attri-
tion, and reporting bias. The studies were then rated as

of “low,” “unclear,” or “high” risk of bias in each of
these areas.

RESULTS

A total of 366 papers were identified from the database

searches, 308 of which were removed for the following
reasons: 90 papers were duplicates; 51 were systematic

reviews, literature reviews, or meta-analyses; and 167
were excluded after title, abstract, and full-text screen-

ing (Figure 2). The final number of articles included in
the review was 58. Of the 58 studies, we identified 26

observation studies (Table 2),21–46 18 vitamin D–inter-
vention studies to improve vitamin D status

(Table 3),47–64 and 14 studies that intervened with
vitamin D alone or in combination with other nutrients

or therapies and assessed health outcomes (Table 4).65–

78 For cohort, case-control, and cross-sectional studies,

2 of 32 studies scored 13 of 13 stars and 10 studies
scored �10 stars. For intervention studies, 25 studies

scored low risk of bias in the categories of reporting
bias, 17 studies in attribution bias, and 19 studies in

random-sequencing-allocation selection bias.
Allocation concealment bias and performance bias var-

ied across the studies, with nearly half reporting either
high or low risk of bias. The greatest number of studies

with unclear risk of bias were categorized as such
because of detection bias.

DISCUSSION

Vitamin D status of older adults in nursing homes

Vitamin D deficiency can have a significant impact on

the health and welfare of older adults in nursing
homes79; to date, 26 studies have reported on the

vitamin D status of this population (Table 2) (n ¼ 1
study reported prevalence of vitamin D deficiency

only).30 Vitamin D concentrations ranged from
17 nmol/L to 115 nmol/L, and reported incidence of

vitamin D deficiency ranged from 8% up to 94% in
some cohorts in which supplementation use was low.31

Higher concentrations of vitamin D were associated
with vitamin D supplement use37 as well as year-round

sunlight exposure.25 Deficiency and suboptimal
vitamin D status were frequently reported in studies

where residents had limited sunlight exposure and diet-
ary intake of vitamin D was poor.21,22 Furthermore, a

lack of vitamin D food fortification, frailty, low use of
vitamin D supplements,31 and poor renal function28

were associated with a lower vitamin D status.
Thirteen studies did not report the proportions of

deficiency or sufficiency or any form of cutoff data
(Table 1), making it difficult to draw conclusions on the

exact prevalence of vitamin D deficiency in nursing
home residents. Although <50 nmol/L was the cutoff
used in most studies to define deficiency, some studies

used the cutoff of <25 nmol/L, possibly owing to the
guidance given by national agencies.1,2 If the cutoff of

<50 nmol/L was applied to all studies, an even greater
degree of deficiency would have been reported.

Prevalence of 25(OH)D concentration >75 nmol/L,
deemed optimal for effects on vitamin D on calcium,

bone, and muscle metabolism and nonskeletal out-
comes (eg, immune function),15,17 ranged from as low

as 0%21 to 28.8%44 and as high as 87.1% in 1 cohort in

Table1 PICOS criteria for inclusion and exclusion of intervention studies
Inclusion criteria Exclusion criteria

Population Older adults in nursing homes Studies without at least 1 group of nursing home residents
studied

Humans only
Intervention Vitamin D alone or in combination with

other nutrients or therapy
Studies that do not have at least 1 vitamin D intervention

group
Comparison Vitamin D status Studies without reported vitamin D status or figures on

deficiency or sufficiency
Outcomes Vitamin D status, adult health outcomes,

such as bone turnover markers, physical
function

Studies that did not measure vitamin D status or adult
health outcomes

Study design Observation studies, randomized controlled
trials, nonrandomized controlled trials

Animal studies, in vitro studies, letters, literature reviews,
systematic reviews, meta-analysis, retracted, non-
English language, reports, no vitamin D status or fig-
ures on deficiency or sufficiency, published before
2010

4 Nutrition ReviewsVR Vol. 00(0):1–19
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which supplement use was frequent.37 With a high
prevalence of vitamin D deficiency and suboptimal sta-

tus, there is a clear need for specific guidelines to
improve the vitamin D status of nursing home residents

across the globe.
Supplement use was not reported in 10 studies, and

another 6 studies excluded participants if they were tak-
ing vitamin D supplementation. Supplementation has

been shown to be effective in improving vitamin D sta-
tus in New Zealand, where a government funded uni-

versal supplementation program in nursing home
residents contributed to the prevention of vitamin D

insufficiency, with only 1.5% of supplement users hav-
ing a vitamin D status <50 nmol/L, compared with

65.3% in nonsupplement users.37 It is noteworthy that
multivitamin supplement use was not reported by any

of the studies and could be a potential additional source
of supplemental vitamin D. This should be quantified

by future studies where possible. Despite its importance
for vitamin D synthesis, time spent outdoors exposed to

sunlight was reported by 3 of the 26 studies, with 1
study highlighting that residents had only a few minutes

of sun exposure on an active day.21 In addition, to our
knowledge, no studies have been conducted in coun-

tries of northern latitudes such as Sweden or Denmark
where the ability to synthesize vitamin D from sunlight

exposure is limited to the spring and summer months.80

Older adults who are immobile, have dementia, or are

unable to go outdoors could be at an even greater risk
of lower vitamin D status due to negligible sunlight

exposure.81 With sunlight exposure low throughout the
year and reported dietary intake of vitamin D as little as

Figure 2 PRISMA flow diagram. Search was limited by English-language only and humans-only articles and publication year 2010 in advance
of search. *Studies considered not suitable included literature reviews, systematic reviews, meta-analyses, letters, reports, animal and in vitro
studies, retracted papers and no vitamin D status or figures on deficiency and sufficiency.
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50.8 IU/d,21 vitamin D supplementation and/or food

fortification may be more relevant strategies to prevent
vitamin D deficiency in this group.

Medication use was considered in 5 studies and,
in all cases, was not significantly associated with

vitamin D status.23,30,31,37,44 Chronic diseases associ-
ated with ageing often require the frequent use of
medications, and several drugs such as antiepileptic

drugs, statins, antiinflammatory agents, and antihyper-
tensives can interfere with vitamin D and bone metab-

olism.82 Regular monitoring of vitamin D status would
be beneficial, taking into consideration potential con-

traindications of medication to better understand and
limit adverse drug reactions and/or improve the effi-

cacy of various drugs.82 A large proportion of studies
either did not report data on the incidence of demen-

tia or cognitive impairments, conditions that are
highly prevalent in nursing home residents,83,84 or

they excluded residents on the basis of these criteria.
Inclusion of such participants in future studies would

make for a more representative cohort and may help
determine the true prevalence of vitamin D deficiency

in all nursing home residents. Another potentially
important covariate for vitamin D status is body mass

index (BMI). Research has shown that a higher BMI
is associated with a lower 25(OH)D concentration,33 a

lower 25(OH)D response to supplementation in older
adults, and is a risk factor for vitamin D deficiency in

nursing home residents.32 Therefore, consideration
should be given to the individuals’ BMI when decid-

ing on the dose of vitamin D supplementation
required to restore status to sufficiency.

Supplementation of vitamin D and its effect on raising
vitamin D status

A variety of routes of vitamin D administration have
been explored in interventions, including capsules,

liquid drops, intramuscular injection, and sunlight/UV
exposure (Table 3). Oral supplementation (capsules or
liquid) of vitamin D3 was the most frequently reported

method of administration albeit there is controversy
regarding the best form or type of vitamin D supple-

mentation for use in intervention studies in older
adults. Some studies suggest that vitamin D3 (cholecal-

ciferol) is more effective in increasing 25(OH)D con-
centration in comparison with vitamin D2.85 It has been

proposed that both of these calciferols have different
binding affinities for VDRs; in addition, vitamin D3 is

the favored substrate for liver 25-hydroxylase and
should be the preferred choice for supplementation.3

The studies in the present review intervened with both
vitamin D3 and D2, the majority with D3. Duration of

supplementation ranged from 4 weeks to 1 year, and the

dose regimen ranged from 0 to 4000 IU/d, 5600 to

100 000 IU/wk, or 400 000 IU every 2 weeks. Method of
administration included loading doses (100 000 IU 3–4

times every 2 wk)59 followed by a maintenance dose
(monthly dose of 25 000 IU or 50 000 IU, or 100 000 IU

every 13 wk),57,61 a single “megadose” (600 000 IU),53 a
daily dose (0 to 2000 IU),47,49–51 and a daily dose
(800 IU) vs weekly supplementation (8000–

50 000 IU).55,58,60

Vitamin D supplementation regimens to normalize

vitamin D status in nursing home residents with severe
deficiency, deficiency, or insufficiency were investigated

in 4 studies.50,53,57,62 Regardless of the description of
deficiency, all studies applied a vitamin D status cutoff

of <50 nmol/L for inclusion in their study and aimed to
increase 25(OH)D concentration to >75 nmol/L after

supplementation. Given the favorable nature of vitamin
D3, supplementation with vitamin D3 instead of vitamin

D2 should be encouraged and could potentially lead to
sufficiency being reached quicker.86 As expected, the 2

interventions which used the highest dose of vitamin D
(a single “megadose intramuscular injection of

600 000 IU vitamin D3 or 100 000 IU vitamin D2 per
week for 12 wk) were shown to significantly increase

25(OH)D concentrations by the greatest amount and
achieve optimal vitamin D status [25(OH)D >75 nmol/

L]. These findings are comparable to the National
Institute for Health and Care Excellence guidance on

the most appropriate treatment regimen for those with
vitamin D deficiency, recommending 300 000 IU

administered weekly or split over daily doses for 6–
10 weeks followed by a maintenance dose of �800 to

2000 IU daily or intermittently at a higher equivalent
dose. It is important to note, however, that very-high-

dose vitamin D supplementation has been shown to
result in some adverse effects in older people, including

increased risk of falls and fractures; therefore, standard
clinical practice is to give more modest doses daily or

weekly. In terms of applying a cutoff of >75 nmol/L as
optimal vitamin D status, The European Society for
Clinical and Economic Aspects of Osteoporosis and

Osteoarthritis and the Endocrine Society recommend
achieving a 25(OH)D concentration of 75 nmol/L for

optimal effects on skeleton and mobility; therefore,
>75 nmol/L may be a useful target before maintenance

supplementation is commenced. Nonresponders to sup-
plementation had a significantly higher BMI than res-

ponders, as well as a higher incidence of renal
insufficiency.50 A higher dose of supplementation, such

as a single loading dose or loading dose followed by a
maintenance dose may be needed for those with a

higher BMI. Those with renal insufficiency may need a
lower dose of supplementation for a longer time, such

as 2000 IU/d.59
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In terms of daily supplementation with vitamin D,

there appears to be a need for a higher dose than
800 IU/d. A higher maintenance dose such as 2000–

4000 IU/d may be considered for certain groups, such
as those with malabsorption disorders or those with

compromised metabolism of vitamin D. Daily supple-
mentation of vitamin D3 in combination with calcium
was not any more effective at achieving sufficiency than

vitamin D alone.49 Supplementation with 5600 IU/wk
vitamin D3 also was effective for maintenance supple-

mentation,56,60 with 8000 IU/wk resulting in diarrhea
effects in some participants, potentially owing to

vitamin D not being fully absorbed. Therefore, a lower
dose of 5600 IU/wk was recommended.60 The effect of

UVB and UV exposure on increasing vitamin D status
through direct sunlight exposure and half-body UVB

irradiation has also been investigated in nursing home
residents.48,52,54,63,64 Overall, it was concluded that sup-

plementation could be a more practical and effective
intervention to improve vitamin D status. Adherence to

sunlight exposure of 30 min/d 5 d/wk was a study limi-
tation, with participants losing interest as time went

on.52

In summary, the effect of a variety of intervention

doses and durations on vitamin D status has been inves-
tigated; however, owing to the limited data available

and heterogeneity in study design, it is difficult to draw
definitive conclusions. Supplementation should be initi-

ated at the earliest point,31 targeting individuals who
are deficient or severely deficient at baseline so that

higher-dose remedial supplementation is received prior
to maintenance supplementation at a relatively lower

dose. Monitoring vitamin D status to determine the
most effective dose and duration of supplementation

for the maintenance of vitamin D status at a desirable
concentration post intervention should also be encour-

aged. This has not been investigated to date, to our
knowledge; however, it would provide useful informa-

tion on whether individuals need to take continuous
supplementation for long periods to restore vitamin D
status to a sufficient level and maintain it.

Supplementation of vitamin D alone and in
combination with other nutrients or therapies and its
effect on health outcomes

Several studies have investigated the effect of vitamin D
supplementation both alone and in combination with

other nutrients or therapies on health outcomes in
nursing home residents (Table 4). The primary out-

comes investigated include physical function and qual-
ity of life, acute respiratory infections, and biological

markers.

Physical function

Physical outcome measures and functionality were the

most investigated outcomes. Two studies assessed the
effect of the same vitamin D intervention on different

outcomes.65,67 Both studies showed that the higher vita-
min D3 dose (1600 IU/d) resulted in a greater vitamin D

status although it was not anymore superior to the
lower dose (880 IU/d) in resultant physical benefits.

Whole-body vibration did not add any additional bene-
fit to musculoskeletal health when compared with no

training.
Three studies assessed the effect of similar oral

nutritional supplements in combination with exercise
training on physical function and performance.72,74,77

Oral nutritional supplements in addition to exercise
improved function, nutritional status, and quality of

life, with a greater improvement seen in frailer residents
with lower vitamin D status and lower functionality.72

In comparison, others have shown that exercise training
alone or in combination with oral nutritional supple-

ments resulted in no additional physical benefits.74,77

This finding may be attributed to the complex nature of

introducing exercise to nursing home residents as well
as a gradual decline in health in this group over the 6-
month study period. In 1 study, a vitamin D3– and

calcium-fortified bread improved overall score in qual-
ity of life71; nevertheless, owing to the small sample size

and short study duration, this pilot study should be
seen as a model for a larger, more robust vitamin D sup-

plementation study designed to assess physical and psy-
chological effects in nursing home residents.

Acute respiratory infections

Only 1 study investigated the effect of vitamin D supple-
mentation on acute respiratory infections as the main

health outcome.75 Vitamin D deficiency has been asso-
ciated with a negative effect on immunity, leading to
greater vulnerability to infection.87 Vitamin D has

immunomodulatory effects on both the innate and
adaptive immune systems, modulates the expression of

antimicrobial peptides, for instance cathelicidin, and
affects the inflammatory cascade via nuclear factor j-

light-chain-enhancer of activated B cells.88 In a cohort
of nursing home residents, high-dose vitamin D3 sup-

plementation resulted in significantly fewer acute respi-
ratory infections per person-year and a greater

incidence of falls than the standard dose,75 which was
proposed to be related to the greater mobility of these

patients, in turn, leading to a greater risk of falling. This
U-shaped curve for vitamin D and falls has been

reported by others and should be taken into
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consideration when deciding a supplementation regi-

men for someone with a history of falling.89

It is noteworthy that given the COVID-19 global

pandemic, nursing home residents have been among
the worst affected by high death rates. Several system-

atic reviews and meta-analyses have been conducted
recently showing that a low serum 25(OH)D concentra-
tion is significantly associated with a higher risk of

COVID-19 infection,12–14 mortality, and severity of
COVID-19.13 More robust randomized controlled trials

are needed to substantiate these findings and to investi-
gate the potential beneficial role of vitamin D supple-

mentation in the prevention and treatment of COVID-
19 in nursing home residents.

Biological markers

Two studies investigated vitamin D3 and calcium-

fortified dairy-product intervention, both resulting in a
significant increase in vitamin D status and a decrease

in parathyroid hormone concentrations and the bone
resorption markers carboxy-terminal collagen cross-

links and tartrate-resistant acid phosphatase-5b,66,69

albeit a higher dose of vitamin D3 than used in the

study (400 IU/d) would be required to reach a
vitamin D status >50 nmol/L.69 Both studies were con-

ducted in a small sample of women and over a short
period; additional research is needed.

Overall, oral nutritional supplements in combination
with exercise may benefit physical function and perform-

ance, whereas supplementation with vitamin D and
calcium-fortified foods has been associated with

improved quality of life and reduced bone resorption.
Most studies had small sample sizes, were short in dura-

tion, and used low doses of vitamin D or a low degree of
fortification. In addition, several studies had strict inclu-

sion criteria that limited inclusion of frailer participants
and did not have a control or placebo group.

CONCLUSION

Globally, vitamin D deficiency is highly prevalent in
nursing home residents, with reported rates ranging

from 8% up to 94%. Nevertheless, nursing home resi-
dents are still regularly underrepresented in observation

and intervention studies,90 and there are currently no
specific dietary or supplementation guidelines for this

vulnerable group. Future studies should take into con-
sideration the variety of factors affecting a resident’s

vitamin D status, and residents with low 25(OH)D con-
centration require remedial supplementation with

much higher doses of vitamin D prior to maintenance
supplementation. The recommended maintenance sup-

plementation dose is >800 IU/d or weekly

supplementation with 5600 IU/wk. Oral nutritional sup-

plements in combination with exercise has shown some
benefit to physical function and performance in nursing

home residents. Vitamin D3 and calcium-fortified foods
resulted in benefits in quality of life and reduction in

bone resorption. High-dose vitamin D3 supplementa-
tion may reduce incidence of acute respiratory infec-
tions; however, there are a lack of sufficient studies on

this to date. There is an urgent need for standardized
dietary and supplementation guidelines to prevent

vitamin D deficiency in this vulnerable group.
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