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Abstract

Background: the importance of vitamin D for bone health is well known, but emerging evidence also suggests that adequate
vitamin D status may also be protective against non-communicable diseases. In the UK, government initiatives highlighting
the importance of adequate vitamin D among older people have been in place since 1998.

Obijectives: the aim of this analysis is to assess vitamin D status in people aged =065, living in private households in England,
2005 and make compatisons with the Health Survey for England (HSE) 2000 and the National Diet and Nutrition Survey
(NDNS), 1994. We also examine associations of hypovitaminosis D [serum 25(OH)D <50 nmol/I] with demographic, geo-
graphic, lifestyle and health risk factors.

Design and setting: a nationally representative sample of older people living in England in 2005.

Participants: 2,070 adults aged =65, living in private households taking part in the HSE 2005.

Results: in the HSE 2005, mean serum 25(OH)D levels were 53 and 49 nmol/l in men and women, respectively, these levels
are significantly lower than currently recommended at =75 nmol/l. Prevalence of vitamin D deficiency [25(OH)D <25
nmol/]] in people aged =65 in 2005 was 13% in women and 8% in men. Neatly two thirds (57%) of women and half of
men (49%) had serum 25(OH)D <50 nmol/l. Only 16% of men and 13% of women aged =65 years had serum 25(OH)D
levels =75 nmol/l. There is no improvement in vitamin D status in 2005 compatred to 2000 and a significant decline in
vitamin D status among men in 2005 in comparison to the 1994/1995 NDNS tesults. The odds of hypovitaminosis D
increased by age group from those aged 7579 to aged =85. Season of taking a blood sample, obesity, dark skin pigmen-
tation, not taking vitamin supplements, cigarette smoking, poor general health and longstanding illness were all significant
predictors (P < 0.05) of serum 25(OH)D status in adjusted regression models.

Conclusions: poor vitamin D status of older people continues to be a public health problem in England. Hypovitaminosis D
is associated with many risk factors and poor health outcomes. There is now an urgent need for a uniform policy on assess-
ment and dietary supplementation of vitamin D in older people to prevent poor vitamin D status and its negative
consequences.
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Introduction

The importance of vitamin D for bone health is well known.
Prolonged vitamin D deficiency in adults clinically manifests
itself as osteomalacia and osteoporosis. Adequate vitamin D
status may also be protective against non-communicable
diseases [1] like diabetes, cancers, catdiovascular disease,
rheumatoid arthritis and autoimmune conditions like multi-
ple sclerosis [2]. The clinical manifestation of suboptimal

62

vitamin D levels has a significant physical, psychological and
financial impact on older people and society as a whole [3].
The amount of sun exposure necessaty to meet require-
ments depends on factors such as age, latitude, season,
time of day, time of year, clothing and skin pigmentation
[4]. Older people are at higher risk of poor vitamin D sta-
tus due to a decline in efficiency of vitamin D synthesis
and a lowered renal conversion to its active form [5].
Low endogenous production during winter months can
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be compensated for by dietary intake and supplement use,
but vitamin D intake among older people is presently low
in the UK [0].

A high prevalence of vitamin D deficiency has been
shown, particularly among older people living in institutions
[7, 8]. Concerns over vitamin D deficiency worldwide have
prompted the World Health Organisation (WHO) to pro-
duce guidelines on the importance of vitamin D and
supplementation [9].

In the UK, there is renewed government interest in
healthy lifestyles [10], the role of vitamin D in prevention
of osteoporosis [11] and initiatives to achieve adequate
vitamin D status in older people [12]. A recent consen-
sus statement [13] has suggested an intake of 800—1,000
TU of vitamin D to be sufficient to achieve a serum 25(OH)
D level of 75 nmol/], considered optimal for falls and frac-
ture prevention [14]. Vieth ez a/ [15] suggests a higher
amount is required to achieve desirable 25(OH)D concen-
tration of 75 nmol/l.

The aim of this paper is to examine serum vitamin D
status among older people aged =65 using data from the
2005 Health Survey for England (HSE), compare results
with HSE 2000 and the UK-wide National Diet and Nu-
trition Sutvey (NDNS) cartied out in 1994/1995 [6]. We
also investigate the associations between hypovitaminosis

D and demographic, lifestyle and health risk factors.

Methods

Participants

The HSE is a continuous seties of annual sutveys designed
to provide information on vatious aspects of the health of
people in England. From 1991 to 2004, it was commis-
sioned by the English Department of Health and since
2005 by the NHS Information Centre. In 2005, the HSE
included nationally representative general population sample
of English people aged =65, living in private households
[16]. The sample included 4,269 residents (1,897 men and
2,372 women) who were interviewed. Like in previous years,
in the HSE, the 2005 sutrvey adopted a multi-stage stratified
probability sampling design using the Postcode Address File
as the ptimary sampling frame. It comprised the core (gen-
eral population) sample and a boost sample of people aged
=065. The overall response rate was 71% in the general pop-
ulation sample and 74% in the boost sample. The sampling
design and methods used have been described in detail
elsewhere [10].

Interviewers collected data from participants by comput-
er-aided personal interview on socio-demographic aspects
(including age, sex, ethnicity and region), health behaviours
(including questions about general self-reported health,
smoking etc.) and doctor diagnosed health conditions
(ischaemic heart disease, stroke and diabetes). Height and
weight measurements were taken in light clothing without
shoes, and body mass index (BMI: weight (kg)/height

(m)”) was calculated.

Poor vitamin D status among older people

After the interviewer visit, those who agreed had a
nurse visit. Nurses collected information including current
medication and vitamin supplement usage and took mea-
surements such as blood pressure and obtained non-
fasting blood samples.

Among those aged =065 participating in a nurse visit
(2,174), a blood sample was obtained from 70% of men
and 71% of women with written consent. A valid serum
25(OH)D sample was obtained from 2,070 informants,
950 men and 1,120 women. Those who gave a blood sam-
ple were representative of those interviewed (see details in
Appendix 1 in the supplementary data available in Age and
Ageing online). Blood samples were collected throughout
the year from January to December 2005.

Comparisons of the vitamin D results were made with
HSE 2000 [17], which included a valid serum 25(OH)D
sample obtained from 1,766 informants (708 men and
1,058 women) throughout January to December 2000, ana-
lysed in the same laboratory (Royal Victoria Infirmary in
Newcastle upon Tyne, UK) and used the same method
as in HSE 2005.

The HSE data were compared with the NDNS [6], a
nationally representative sutvey of people aged =65 living
in private households in Great Britain. The NDNS sample
was also selected using a multi-stage random probability
design; the study designs for all three surveys were compa-
rable [6, 16, 17]. It included analyses of serum 25(OH)D
concentrations for (927 people from private households).
The NDNS was carried out from October 1994 to Sep-
tember 1995.

The methods by which serum 25(OH)D samples were
analysed (using the DiaSorin Kit, DiaSorin Inc, Stillwater,
MN, USA) in all three sutveys were compatable. The labora-
tories performing the 25(OH)D analyses took part in the
Vitamin D External Quality Assessment Scheme. In these
surveys, there was no significant change in the assay’s perfor-
mance throughout its use, as assessed from quality assurance
parameters [6, 17, 18].

In this study, vitamin D deficiency was defined as serum
concentrations 25(OH)D <25 nmol/1 [12], while a level <50
nmol/l was defined as hypovitaminosis [19].

Statistical analysis

Analysis was carried out using SPSS v15 and STATA v9.0.
The descriptive data were analysed by 5-year age bands to
calculate age-specific mean, prevalence of vitamin D defi-
ciency and hypovitaminosis. Comparisons of mean and
prevalence of vitamin D status of the three surveys included
age standardisation of the data using the mid 2000 population
estimates. In all three surveys, informants with missing infor-
mation were excluded from the analysis. Descriptive statistics
were weighted to correct for the sampling probabilities in
all three surveys and non-response in HSE 2005 [18].
The normality of the data was confirmed using both
the Kolmogorov—Smirnov test and the ‘Skewness index’
which was between 0.3 and 0.7 in the three surveys.
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Table 1. Mean 25(OH)D concentrations, prevalence of vitamin D deficiency (25(OH)D <25 nmol/1) and hypovitaminosis D
(25(OH)D <50 nmol/l) among older people aged 65 years and over living in private households by sex and age group in HSE
2005

Age group (HSE 2005)

65—69 70-74 75-79 80—84 85+ All aged
65 and over

Men N 331 250 205 98 66 950
Mean vitamin D* (SE) 53 (1.3) 56 (1.7) 52 (1.6) 49 (2.0) 48 (2.3) 53 (0.8)
Vitamin D deficiency, %0 8 8 12 7 8 8
Hypovitaminosis, % 46 44 53 57 55 49

Women N 349 308 221 155 87 1,120
Mean vitamin D* (SE) 52 (1.4) 52 (1.3) 44 (1.4) 45 (1.6) 42 (2.0 48 (0.7)
Vitamin D deficiency, %0 7 11 19 16 22 14
Hypovitaminosis, % 51 50 62 66 69 58

*nmol/I.

Table 2. Age standatdised mean 25(OH)D concentrations, prevalence of vitamin D deficiency (25(OH)D <25 nmol/l) and
hypovitaminosis D (25(OH)D <50 nmol/l) among older people aged 65 years and over living in ptivate households (NDNS
1994/1995 HSE 2000 and HSE 2005)

NDNS HSE 2000 HSE 2005 Difference in vitamin D status between years 95% CI and P values
1994/1995 NDNS vs HSE 2000°  NDNS vs HSE 2005 HSE 2000 vs HSE 2005
Men N 476 485 950
Mean vitamin D* (SE) 59 (1.3) 60 (13)  53(0.7) 1 (26, 4.6, P=05) —6 (3.1, 89, P< 0.001) —7 (4.0, 10.0, P < 0.001)
Vitamin D deficiency, % 7 7 8 0 1(-19,39,P=05  1(-1.9,39, P=05)
Hypovitaminosis D, % 41 42 49 1(-57,7.2,P=075 8 (2.6, 134, P = 0.004) 7 (1.6, 12.4, P = 0.01)
Women N 451 565 1,120
Mean vitamin D* (SE) 51 (L.1) 53(1.0) 49 (0.7)  2(-09,49,P=018)  —2 (05,45 P=012) —4 (1.6, 6.4, P = 0.001)
Vitamin D deficiency, % 12 8 13 403,77, P=003) 1(-27,47,P=06) 5 (1.98.1, P = 0.03)
Hypovitaminosis D, % 55 50 57 5 (12,112, P=012) 2 (34,74, P=05 7 (20120, P = 0.006)

*nmol/I.

bCompares difference between NDNS 1994/1995 and HSE 2000.
“Compates difference between NDNS 1994/1995 and HSE 2005.
dC()mparcs difference between HSE 2000 and HSE 2005.

Differences in mean serum concentration of 25(OH)D  vey design (desctibed in detail in the report) [18]. We
between HSE 2005, HSE 2000 and NDNS 1994/1995 found no significant interactions between the variables in-
were compared using Analysis of Variance (ANOVA).  cluded in the regression analysis.

The Chi square test was used to test differences in preva-

lence of vitamin D deficiency and hypovitaminosis D

between the years. A logistic regtession model was devel-  Results

oped to examine the link between hypovitaminosis D and

possible risk factors. The dependant vatiable was hypovita-  Table 1 in Appendix 3 (supplementary data available on Age
minosis D. The independent variables were age group,  and Ageing online) presents participants’ characteristics. The
BMI, cigarette smoking status, chronic diseases (including  age standardised mean serum 25(OH)D levels in HSE
hypertension, coronaty heart disease, Type 2 diabetes and 2005 were significantly higher among men than women (53
stroke), ethnicity, general health, longstanding illness. cur- nmol/l and 49 nmol/], respectively; P < 0.0001). Among
rent musculoskeletal condition, multivitamin supplement  men, mean serum 25(OH)D levels ranged from 56 nmol/
use, use of diuretics (thiazides), vitamin D and calcium tak- 1 (95% confidence interval (CI) 52.7-59.4) in those aged
en for osteoporosis, region, sex, season and social class 70—74 to 48 nmol/1 (95% CI 43.3—52.6) among those aged
(further information can be found in Appendix 2 in the =>85; in women, 52 nmol/1 (95% CI 49.4—54.6) among those
supplementary data available in Age and Ageing online).  aged 65—69 to 42 nmol/1 (95% CI 36.9—-47.1) among those
Analyses were conducted using forward stepwise regression  aged =85 (Table 1).

in SPSS to select the variables related to hypovitaminosis Table 1 also shows the prevalence of vitamin D status
D. The final model was run in STATA to enable statistical by sex and age group for HSE 2005. Prevalence of vitamin
adjustment for the complex (clustered and stratified) sur- D deficiency (25(OH)D <25 nmol/l) among men and
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Table 3. Estimated odds ratio for hypovitaminosis D (25(OH)D <50 nmol/I), by demographic, lifestyle and health status

variables among people aged 65 years and over living in private households in England 2005

Variables N Unadjusted odds P values Adjusted* odds P values
ratio and 95% CIF ratio and 95% CIT
Age (P = 0.0001)
65—69 680 1 1
70-74 558 0.9 (0.76, 1.19) 0.65 0.9 (0.71, 1.17) 0.48
75=79 426 1.4 (112, 1.83) 0.004 1.4 (1.09, 1.88) 0.01
8084 253 1.7 (1.29, 2.32) <0.001 1.8 (1.20, 2.48) 0.001
85+ 153 1.8 (1.27, 2.61) 0.001 1.8 (1.18, 2.60) 0.01
Sex (P < 0.0001)
Male 950 1 1
Female 1,120 1.4 (1.15, 1.63) 0.0004 1.5 (1.19, 1.78) <0.001
Ethnicity (P < 0.0001)
White 2,032 1 1
Non-white 34 5.6 (2.15, 14.43) 0.002 7.9 (2.76, 22.6) <0.001
Season (P < 0.0001)
Spring: March—May 473 1 1
Summer: June—August 574 0.6 (0.50, 0.82) <0.001 0.6 (0.43, 0.74) <0.001
Autumn: September—November 582 1.2 (0.93, 1.50) 0.18 1.1 (0.86, 1.46) 0.42
Winter: December—February 441 2.2 (1.68, 2.88) <0.001 2.4 (1.77, 3.19) <0.001
Region (P = 0.02)
London 170 1 1
North East 118 0.9 (0.53, 1.38) 0.53 1.2 (0.68, 1.98) 0.58
North West 314 0.7 (0.47, 1.00) 0.05 0.6 (0.42, 0.99) 0.04
Yorkshire and The Humber 226 1.0 (0.67, 1.50) 1.00 1.1 (0.71, 1.77) 0.64
East Midlands 185 0.7 (0.45, 1.03) 0.07 0.8 (0.49, 1.24) 0.30
West Midlands 208 1.0 (0.63, 1.44) 0.82 1.1 (0.71, 1.79) 0.61
East of England 231 0.7 (0.48, 1.07) 0.11 0.8 (0.51, 1.24) 0.32
South East 359 0.6 (0.42, 0.87) 0.05 0.7 (0.48, 1.10) 0.13
South West 259 0.6 (0.42, 0.91) 0.01 0.7 (0.44, 1.05) 0.08
General health (P = 0.02)
Very good/good 1,311 1 1
Fair 571 1.6 (1.29, 1.92) <0.001 1.3 (0.99, 1.58) 0.06
Bad/very bad 188 2.7 (1.96, 3.81) <0.001 1.6 (1.11, 2.39) 0.01
Longstanding illness (P = 0.01)
No longstanding illness 646 1 1
Limiting longstanding illness 596 1.8 (1.10, 1.72) 0.005 1.3 (1.02, 1.68) 0.03
Non-limiting longstanding illness 828 1.4 (1.48, 2.24) <0.001 1.4 (1.09, 1.81) 0.01
Cigarette smoking (P = 0.003)
Never smoked 978 1 1
Ex smoker 873 1.0 (0.82, 1.18) 0.84 1.0 (0.84, 1.29) 0.69
Current smoker 217 1.8 (1.30, 2.39) <0.001 1.8 (1.26, 2.46) <0.001
Taking multivitamin supplement (P < 0.0001)
Yes 929 1 1
No 1,141 2.7 (2.23, 3.19) <0.001 2.6 (2.17, 3.21) <0.001
BMI status (P = 0.0002)
20-24.9 kg/m’ 458 1 1
<20 kg/m* 41 1.0 (0.55, 1.97) 0.91 0.8 (0.40, 1.54) 0.48
25-29.9 kg/m’ 782 1.1 (0.84, 1.34) 0.60 1.1 (0.86, 1.43) 0.41
>30 kg/m* 455 1.6 (1.21, 2.04) 0.001 1.6 (1.16, 2.10) 0.003

Adjusted by age, sex, ethnicity, vitamin supplement use, season, BMI status, cigarette smoking status, region, general health, longstanding illness (limiting and non-

limiting).

TOdds ratio and confidence intetval (CI) are weighted to represent English population.

women aged =65 years was 8% (95% CI 6.3-9.7) and
14% (95% CI 12.0-16.0), respectively. Prevalence of hypo-
vitaminosis D (25(OH)D <50 nmol/l) was 49% (95% CI
45.8-52.2) in men and 58% (95% CI 55.1-60.9) in wom-
en. Further analysis shows that only 16.2% (95% CI 13.9—
18.5) of men and 13.2% (95% CI 11.2-15.2) of women
aged 2065 years had serum 25(OH)D levels =75 nmol/l
(data not shown).

In NDNS and HSE 2005, vitamin D deficiency was
more prevalent among women than men (12 vs 7%, P =
0.01 and 13 vs 8%, P < 0.001, respectively). Women were
also significantly more likely to have hypovitaminosis D than
men in 1994 (55 vs 41%, P < 0.001), 2000 (50 vs 42%, P =
0.02) and in 2005 (57 vs 49%, P < 0.001, Table 2).

Thete have been no significant improvements in vitamin
D status among older people since 1994 (Table 2). In wom-
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en, the prevalence of vitamin D deficiency was significantly
higher in 2005 than in 2000 (P = 0.03). Among men, there
was no significant change with time. The prevalence of hy-
povitaminosis D was significantly higher in 2005 than in
2000 in men (P = 0.01) and in women (P = 0.0006), and
in men only, the prevalence of hypovitaminosis D was also
higher in 2005 than in 1994 (P = 0.004, Table 2).

Table 3 shows unadjusted and adjusted tegression analy-
ses. Adjusted analyses showed significant associations
indicating that women were more likely to have hypovitami-
nosis D than men. Odds of hypovitaminosis D increased
with age and were more likely in people who described their
ethnicity as non-white in people who are obese, current
smokers, teported poor general health, reported limiting or
non-limiting longstanding illness and did not take vitamin
supplements. Hypovitaminosis D was also more frequent
in blood samples taken in the winter than in the spring
and summer (Table 3).

Discussion

The results from HSE 2005 show a high prevalence of sub-
optimal serum 25(OH)D levels and a small proportion of
older people with levels in line with current recommenda-
tions at =75 nmol/1 [14]. The data also show no
significant improvements since 1994/1995. It is disappoint-
ing that vitamin D deficiency continues to exist at high
levels among older populations in the UK [7] and similarly
in other countries [20, 21].

There is controversy regarding inadequate serum
25(OH)D values. Conventionally, vitamin D deficiency
has been defined as serum concentrations 25(OH)D
<25 nmol/1 [12]; <50 nmol/l has been associated with
mild increase of bone turnover [19]. In some studies, se-
rum 25(OH)D concentrations <20 nmol/l have been
clinically associated with rickets and osteomalacia [22]. Other
studies suggest that 25(OH)D >80 nmol/l can reduce the
risk of hip and other non vertebral fractures [14]. Levels
above 75 nmol/1 are currently considered to be desirable [14].

Our findings show that women were more likely to have
hypovitaminosis D than men, consistent with other litera-
ture [23]. This may be due differences in dietary intake or
in vitamin supplement use between the sexes. Information
on dietary vitamin D intake on the HSE was not available,
however, the NDNS [6] showed men to have higher dietary
intake from vitamin D rich foods than women. In all three
surveys vitamin supplement use was higher in women than
men [0, 16]. Suboptimal vitamin D levels in post-menopaus-
al women are increase risk of hip fractures [24]. In older
women, calcium and vitamin D supplementation reduced
the risk of hip fractures [25]. However, in other studies
calcium (1,000—1,200 mg) and vitamin D (800 1U) supple-
mentation did not reduce the incidence of fractures [20].
However, this study had a number of limitations, such as
serum 25(OH)D levels not being measured at baseline and
poor compliance.
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Our findings also show that hypovitaminosis D is asso-
ciated with poor general health and having a longstanding
illness, whether limiting or non-limiting. This association
was also shown for vitamin D deficiency (25(OH)D levels
<25 nmol/]) in the earlier HSE 2000 results [7].

Our analysis confirms the expected seasonal differences
in serum 25(OH)D levels <50 nmol/l. Informants with
blood samples collected in the winter had lower serum
25(OH)D levels than those collected in the spring and in
the summer (see Figure 1 in Appendix 4 in the supplemen-
tary data available in Age and Ageing online). Housebound
older people are at increased risk of vitamin D deficiency
and need to spend more time outdoors in all seasons.
However, older people also have lowered capacity to
synthesise vitamin D when exposed to sunlight, so it is dif-
ficult for them to meet their requirements via sunlight [5].

In our analysis, those with a BMI >30 kg/rn2 (obese)
had >50% increased odds of having hypovitaminosis D in
comparison with those with a normal BMI of 20-25 kg/ m?.
Other studies also show this association [27], suggesting
that this is due to decreased bioavailability of vitamin D
due to its deposition in fat. However, other evidence
shows very lean people are also prone to vitamin D
deficiency [7, 28].

Our results are consistent with those of other researchers
who found a greater risk of hypovitaminosis D in people
who smoked cigarettes [29] and those with darker pigmen-
ted skin [30].

Recent reviews suggest suboptimal vitamin D status may
play a role in the development of chronic diseases. We ex-
amined the relationship between serum 25(OH)D and
vatious chronic diseases. In adjusted models, hypovitamino-
sis D did not show an association with any of the chronic
diseases included in the model. Informants on medication
for hypertension were less likely to have hypovitaminosis
D than those that were not hypertensive, but this was no
longer significant after adjustment for thiazide use, which
suggests that vitamin D levels are affected by thiazide
use. This has also been shown in a review by Hathcock ez
al. [31].

Our findings fail to show any improvement in vitamin D
status in older people since 1994/1995. Interventions such
as early detection and treatment, increasing awareness of
consuming vitamin D rich foods and getting adequate sun
exposure, widespread fortification of vitamin D in food
and vitamin supplementation are timely to debate [32].

Our data shows that older people not taking vitamin
supplements were more likely to have hypovitaminosis D.
The use of vitamin D supplements (800 IU) is shown to
be effective in reducing falls and fractures among older peo-
ple [14], recommended in those at high risk of deficiency
[12] to preserve functional ability [14]. It has also been sug-
gested that doses of vitamin D higher than 800 IU are
required to increase serum levels to the desirable levels
[15], but there is little evidence on long-term compliance
of vitamin D supplementation among older adults living
in the community [26].
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The main strengths of the study are that it provides valu-
able information on curtent prevalence of vitamin D status
in older people in England and makes comparisons with the
eatlier HSE 2000 and NDNS [6] results. These surveys are
large, national surveys designed to give a representative pic-
ture of the population groups examined. Specific statistical
weighting was included in all three surveys to attempt to cor-
rect for unequal sample selection [18]. We show that poor
vitamin D status is also associated with a risk of poor health
outcomes. There are some limitations to our study; we had
no information on dietary vitamin D intake on the HSE,
about sun exposure or about the dose of vitamin D in the
vitamin supplements taken by informants. We also had lim-
ited information about any medications that may affect
vitamin D status. In HSE 2005, a small percentage (4.1%)
of participants took calcium and vitamin D for osteoporosis,
suggesting that vitamin D status has been underestimated.

Poor vitamin D status, a preventable public health prob-
lem exists at alarming levels among older people in England
and is associated with many risk factors and poor health out-
comes. Due to limited ability to access vitamin D due to
ageing indicates a clear rationale and an urgent need for a
uniform policy on the assessment and dietary supplementa-
tion of vitamin D in older people to prevent further decline
in vitamin D status and its negative consequences.

Key points

® ‘The HSE 2005 shows that mean serum 25(OH)D levels
are 53 and 49 nmol/l in men and women, respectively,
significantly lower than the currently recommended le-
vels at =75 nmol/L.

® oc standardised prevalence of vitamin D deficiency
[25(OH)D <25 nmol/]] in people aged =65 in 2005 was
13% in women and 8% in men, and prevalence of hy-
povitaminosis D [serum 25(OH)D <50 nmol/I] was
higher in women (57%) than in men (49%).

® There is no improvement in vitamin D status in 2005
compared to 2000, and results show a significant decline
in vitamin D status among men in 2005 in comparison
to the 1994/1995 NDNS results.

® Multivariate regression analyses show that women were
more likely to have hypovitaminosis D than men. Hypo-
vitaminosis D was more likely in people who were
obese, current smokers or those who did not take vitamin
supplements.

® Assessment and dietary supplementation of vitamin D in
older people are urgently required to prevent further
decline in vitamin D status and consequent poor
health outcomes.
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