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Vitamin D
Interest in vitamin D has grown 
exponentially in the last 5 years 
and has often been described as 
the new ‘superhero vitamin’ with 
its health effects suggested to 
go beyond the traditional role in 
bone maintenance/prevention of 
osteoporosis to cancer, diabetes 
and cardiovascular disease. 
However these extra-skeletal 
health effects are yet to be 

controlled trials are underway to 
test these claims. 

Vitamin D technically is a steroid 
hormone and not a vitamin. It is 
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Interest in vitamin D has grown 
exponentially in the last 5 years 
and has often been described as 
the new ‘superhero vitamin’ with 
its health effects suggested to 
go beyond the traditional role in 
bone maintenance/prevention of 
osteoporosis to cancer, diabetes 
and cardiovascular disease.

Vitamin D technically is a steroid 
hormone and not a vitamin. It is 
made through the action of  
ultra-violet B (UVB) sunlight on the 
skin where it is then transported to 
the liver for hydroxylation to form 
25-hydroxyvitamin D (25(OH)D). 
Further hydroxylation then occurs 
in the kidneys to the biologically 
active form, 1,25-dihydroxyvitamin 
D (1,25[OH]2 D) which acts on  
cells and tissues via the  
vitamin D receptor.

Physiological factors that can 

malabsorption syndromes 
(Coeliac, Crohn’s etc.) and genetic 
differences in the way vitamin D is 
processed. Low vitamin D can be 
a particular issue for older adults 
(> 50 years) as the ability of older 
adults to synthesize vitamin D  
is reduced.

The primary role of vitamin D is 
to facilitate and enhance calcium 
absorption in the small intestine.

Vitamin D status is routinely 
assessed through the blood 
measurement of 25(OH)D, the 
universally recognised marker 
of choice. The accepted 
gold standard of vitamin D 
measurement in the laboratory is 
liquid chromatography–tandem 
mass spectrometry. Other methods 
can be used though they have the 
potential to over or under estimate 
concentrations depending on the 
method used.  

guidelines for treating vitamin D 

of practitioners follow either the 
National Institute for Health and 
Care Excellence (NICE) guidelines 
or the National Osteoporosis 
Society (NOS) guidelines. In the 
majority of cases, 800-1,000 IU 

to maintain a level of 50 nmol/L 
though higher doses will be 
required if there is poor gut 
absorption or liver disease.

made through the action of ultra-
violet B (UVB) sunlight on the skin 
where it is then transported to 
the liver for hydroxylation to form 
25-hydroxyvitamin D (25(OH)D). 
Further hydroxylation then occurs 
in the kidneys to the biologically 
active form, 1,25-dihydroxyvitamin 
D (1,25[OH]2 D) which acts on 
cells and tissues via the vitamin 
D receptor. It is important to note 
that in Ireland and in far latitude 
countries, we cannot make vitamin 
D from late September to March 
each year due to changes in the 
angle of the sun with the seasons 
and a decreased availability of 

UVB light. However, even during 

to make vitamin D due to cloud 
cover, lack of sunshine and rainy 
conditions. Typically 10-15 minutes 
of sunshine during the summer 

vitamin D for each day and it is 
recommended to apply sun-cream 
or seek the shade after this period 
of time. Vitamin D can also be 
obtained from dietary sources 
though few foods contain vitamin 
D and these are not commonly 
consumed. Examples include oily 

yolks and UV treated mushrooms 
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(Table 1). Currently in Ireland, 

What we do have is a policy 
of a voluntary, but very liberal 

D which includes breakfast 
cereals along with milk and dairy 
products.

What are the big risk factors for 

The primary risk factors include: 
latitude (geographic location), 
season, age, pregnancy, 
sunscreen use, pollution, 
skin pigmentation, time spent 
outdoors, smoking, clothing 
and body mass index (obesity 
can lower vitamin D levels). 
Physiological factors that can 

malabsorption syndromes 
(Coeliac, Crohn’s etc.) and genetic 
differences in the way vitamin D 
is processed. Low vitamin D can 
be a particular issue for older 
adults (> 50 years) as the ability of 
older adults to synthesize vitamin 
D is reduced. Furthermore, 
older adults can experience 
age-related changes such as 
increased food malabsoprtion and 
dietary patterns characterized 
by decreased food quality, 
quantity, and variety. In recent 
data from the Irish Longitudinal 

Study on Ageing (TILDA), (a 
nationally representative cohort 
of community-dwelling adults 

observed that the prevalence 

13.1% (1 in 8), equivalent to 
approximately 158,509 Irish adults 
aged more than 50 years. Vitamin 

in smokers (23%), people who 
live alone (21%) and those 
from a lower socio-economic 
background (17%) while the use 
of vitamin D supplementation 
was low; only 8.5%. Furthermore, 
those living in the West or North 
of the country were more likely to 

new research has indicated that 

present in the younger population. 
In a 2020 study investigating over 
30,000 adults in the Dublin area 
it was observed that adults aged 
18-50 yrs had the lowest blood 
vitamin D concentrations with 
their vitamin D status even worse 
than those aged >80 yrs (Figure 
3). It has been suggested that this 
could be due to younger adults 
working and not getting exposed 
to the sun during the day, a 
change in dietary consumption 

intakes and/or younger adults 

not being aware of the need of 
a vitamin D supplement. Also 
in 2020, a new study observed 

East Asians had high rates of 

expected in Irish Caucasians with 
the rates high in children, younger 
and older adults. 

Why is vitamin D important?

The primary role of vitamin D is 
to facilitate and enhance calcium 
absorption in the small intestine. 
With hypocalcaemia, increased 
PTH secretion stimulates 
production of 1,25[OH]2 D in the 
kidney. The hormone interacts 

Table 1. Common dietary sources of 
vitamin D

Figure 2. Map of low vitamin D 
status across Ireland by season 

Dietary source Quantity Vitamin D (µg) 

Egg 1 egg 0.9 
Liver* (lamb) 100g 0.9 
Kidney* (Lamb) 100g 0.6 
Salmon 200g 16 
Mackrel 200g 18 
Sardines (canned in oil) 100g 5 
Supermilk 200ml (glass) 4  
Kellog’s Cornflakes 35g 0 
Kellog’s Special K 35g 2.5 
Infant formula 500 ml 5.5 – 7.5 
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with the vitamin D receptor in 
intestinal cells and complexes 
with the retinoic acid x receptor 
(RXR) in the nucleus. This 
complex binds to the vitamin-
D-responsive element (VDRE) 
of the calcium channel (TRPV6) 
which increases uptake of calcium 
into the cells and increases the 
absorption of calcium. Secondly, 
within osteoblasts, vitamin D 
interacts with the vitamin D 
receptor and increases the 
plasma membrane expression of 
the RANKL (Receptor Activator 
for Nuclear Factor  B Ligand). 
RANK on preosteoclasts binds 
RANKL on the osteoblast which 
then converts the preosteoclast 
to an osteoclast. This conversion 
releases chemicals such as 
hydrochloric acid to metabolise 
calcium stores from the bones 
into circulation to maintain the 
optimal physiological range. 

other cells which have the VDR 
(includes intestine, cardiac cells, 
neurons, macrophages and other 
immune cells). Severe vitamin D 

children, osteomalacia in adults 
and myopathy. Low vitamin D 
levels can result in generalised 
bone pain and muscle weakness. 
Patients with osteomalacia often 

complain of multiple symptoms 
including bone, joint and muscle 
pain, hyperalgesia, muscle 
weakness and a waddling gait. 
However, in many people the 
symptoms are subtle if at all 
present and the majority can 
present without overt signs of 

How is vitamin D measured and 
what are the cut-offs?

Vitamin D status is routinely 
assessed through the blood 
measurement of 25(OH)D, the 
universally recognised marker 
of choice. The accepted 
gold standard of vitamin D 
measurement in the laboratory 
is liquid chromatography–
tandem mass spectrometry. 
Other methods can be used 
though they have the potential 
to over or under estimate 
concentrations depending on the 
method used.  There has been 
much disagreement about what 
constitutes a ‘normal’ vitamin D 
level. Different thresholds have 
been suggested for different 
medical conditions or different 
population sub-groups. In 2011 
the Institute of Medicine (IOM), a 
joint US/Canada body, published 
target values based on the well-

For safety purposes the IOM 
recommends that circulating 
concentrations should not exceed 
125 nmol/l. Vitamin D toxicity 
is rare and symptoms include 
vomiting, nausea, constipation, 
weight loss, weakness and 
kidney stones with subsequent 
hypercalcaemia and ectopic 

However, the formation of vitamin 
D from sunlight is a self-limiting 
reaction; thus preventing toxicity 
from sun exposure. 

How do we maintain adequate 
vitamin D concentrations?

According to the IOM the 
recommended daily requirement 
for vitamin D from all sources is 
400 IU/day for children, 600 IU/
day for 18-70 year olds and 800 
IU/day for 71+ years. Intakes 
from all sources should not 
exceed 4,000IU/day. Recent Irish 
guidelines from the Food Safety 
Authority Ireland (FSAI) have state 
that for In Ireland, the recommend 
dietary vitamin D intake is 5ug/
day for children age 1-5 years 
and 10ug/day from food and 
supplements for those aged 5-65 

yrs. For those aged >65 yrs, a 
15ug/day vitamin D supplement 
is recommended. Viamin D 
supplementation can take the 
form of tablets, gels, oral solution, 
oral spray or direct injection. 
These options are available from 
prescription or can be bought 
from pharmacies or health food 
retailers. In addition, it is now well 
accepted that vitamin D3 is more 
effective than vitamin D2 with 
options now available for vegans 
and vegetarians. 

What are the treatment options 

guidelines for treating vitamin D 

of practitioners follow either the 
National Institute for Health and 
Care Excellence (NICE) guidelines 
or the National Osteoporosis 
Society (NOS) guidelines. In the 
majority of cases, 800-1,000 IU 

to maintain a level of 50 nmol/L 
though higher doses will be 
required if there is poor gut 
absorption or liver disease. A 
variety of licensed treatments are 
available including daily (800 IU 
or 1,000 IU), once-weekly (7,000 
IU) or once-monthly (25,000 IU). 
However, therapy with 50,000 

Figure 3. Vitamin D status of  
Dublin by age

(Adapted from Scully H, Laird E, Healy M, Walsh JB, Crowley V, McCarroll K. Geomapping Vitamin D Status in a 
Large City and Surrounding Population—Exploring the Impact of Location and Demographics. Nutrients. 2020 
Sep;12(9):2663.
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Q & A

- Older adults (particularly >80 yrs)

- Ethnic minorities or those with darker skin

- Those who are obese; smokers; vegans or vegetarians

- Those from lower socio-economic backgrounds or  
 residential areas

- Younger adults and males aged 18-30 yrs

- Those with malabsorption syndromes (Coeliac, Crohn’s etc.)

- Lack of sunshine or being housebound

 

- Those with darker skin

3) What are the intake recommendations for Ireland?*

- 5ug/day (200 IU) for children age 1-5 years 

- 10ug/day (400 IU) for those aged 5-65 yrs

- 15ug/day (600 IU) for those aged >65 yrs

(*to convert ug to IU multiply by 40)

IU once weekly for about six 
weeks can be used for more rapid 

by maintenance supplements 
though this should be under strict 

medical practitioner. Vitamin D 
blood levels should rise by at 
least 2.5 nmol/L per 100 IU given 
so 800 IU daily should result in an 
increase by about 20 nmol/L. In 
those with low bone density, total 
calcium intake should be at least 
700-1,200 mg daily If additional 
calcium is required, combined 
vitamin D / calcium supplements 
can also be used with a variety of 
prescription doses available. It is 
also important to note that doses 
and regimes from prescriptions 
should be routinely checked. An 
unfortunate case occurred in the 
UK in 2019 where an older adult 
died after being over-prescribed 
vitamin D tablets at a care home. 
The patient was taking two 
capsules each day containing a 
total of 40,000 units of vitamin D 
when it was supposed to be two 
tablets a month.

4) What are the treatment options?

 
 maintain a level of 50 nmol/L

-  Licensed treatments are available including daily (800 IU or  
 1,000 IU), once-weekly (7,000 IU) or once-monthly (25,000 IU)

- Therapy with 50,000 IU once weekly for about six weeks can  
 

 maintenance supplements

- Supplements can be in the form of drops, gummies, soft gels,  
 hard tablets, sprays or injection

5) Can vitamin D toxicity occur?

- It is important for blood levels and prescriptions to be  
 monitored frequently to reduce the risk of toxicity

- Intakes from all sources should not exceed 4,000IU/day unless  

- Symptoms of toxicity can include high blood calcium  
 concentrations, nausea, vomiting, poor appetite, pain,  
 constipation or diarrhoea
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