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In this report, we aim to describe the 
importance of vitamin D for immune function, 
the prevalence of vitamin D deficiency and 
vitamin D supplement use in Ireland by age 
group, gender, geographic location and by 
obesity and lung disease (particularly vulnerable 
to COVID-19), describe those most at risk of 
deficiency and the best sources of vitamin D 
and recommendations to improve status. By 
compiling this report, we hope the information 
given can help in the mitigation of the negative 
health consequences of COVID-19. 

Frailty is a dynamic process that changes over 
time and can be viewed on a continuum. An 
older person can transition in either direction 
between the different states of frailty, namely 
robustness, pre-frailty (an intermediate state) 
and frailty(9). Robust older people may have 
some health problems, but in general these 
problems are being well managed. Older people 
with pre-frailty are at an increased risk of 
adverse outcomes but are coping. Individuals 
living with frailty generally require some support 
for instrumental and/or basic activities of  
daily living, have increased susceptibility to 
infection, take longer to recover from  
infections and are less likely to recover to 
previous levels of functional independence. 
For older adults living with frailty, exposure to a 
stressor such as infection significantly increases 
the risk of disability, hospital admission, 
longer in-patient length of stay, transition to 
long-term care and death(10). It is highly likely 
that individuals living with frailty who contract 
COVID-19 are at greatest risk for admission 
to hospital, admission to critical and intensive 
care units and death. Identifying people living 
with frailty provides an opportunity to prevent 
this at-risk group from contracting COVID-19 
in the community and proactively to develop 
healthcare service planning and delivery for  
our medically vulnerable population aged  
70+ years(11). 

1.1 Vitamin D and immune function

Vitamin D is essential for older adults to 
help maintain bone and muscle health, 
plays a key role in the prevention and the 
treatment of falls and fractures and helps 
the absorption of calcium from the gut(2). 
Recent research has also highlighted that it 
may have an important function within the 

immune system(3). With increased age, there 
is a shift in the immune response to a more 
pro-inflammatory state which may lead to 
chronic low level inflammation and a slow 
accumulation of damage, with subsequent 
progression to chronic disease. This age 
related pro-inflammatory state is referred to 
as ‘inflamm-aging’(4). This can be particularly 
important in periods of metabolic stress such 
as infection - the body is already pre-set to a 
higher level of inflammation and the necessary 
immune response to the infection may be 
impaired. Experiments and research has 
shown that vitamin D can alter the immune 
system response through its influence on the 
production and manufacturing of immune 
molecules known as cytokines(5). Vitamin D 
has been shown to help signal the increased 
production of ant-inflammatory molecules and 
decrease the production of pro-inflammatory 
molecules(6,7). This switch in immune response 
in theory may have some potential benefit in 
cases of ‘cytokine storm’ – a massive release 
of proinflammation (which has been observed 
in those infected with COVID(8)) which can 
cause acute respiratory distress syndrome(9). 
Importantly, in a large cross-sectional clinical 
trial (n = 18,883) the risk of respiratory infection 
increased with lower blood vitamin D levels 
and the effect was even stronger in those with 
underlying lung conditions(10). Many casecontrol 
studies have also reported associations 
between low vitamin D and increased risk 
of infection(11) while in a trial supplementing 
patients at risk of respiratory infection with 
1,000 International units (IU) of vitamin D a 
day for a year, supplement use reduced both 
symptoms and antibiotic use(12).

Recently, a large meta-analysis (data analysis 
of a large collection of previous studies) of 
10,933 people from 25 trials conducted in 15 
countries investigated whether taking a vitamin 
D supplement helped to prevent colds, flu and 
chest infections (acute respiratory infections - 
ARIs)(13). Vitamin D had a significant protective 
effect when it was given daily or weekly to 
people with lowest vitamin D levels: the risk 
of having at least one ARI was reduced from 
60% to 32% in these people. Overall, vitamin 
D supplements reduced the risk of having at 
least one ARI. The study authors concluded 
that taking a vitamin D supplement was safe 

and can help protect against ARIs, particularly 
if baseline levels are low. In 2019, a newer 
analysis using 21,000 participants from across 
eight studies showed that those with a low 
blood vitamin D level had a 64% increased risk 
of communityacquired pneumonia(14). 

Therefore, maintaining a sufficient vitamin D 
status in the adults is beneficial in prevention 
of ARI and may therefore be of benefit in the 
COVID-19 pandemic.

Vitamin D Status of Older Adults in Ireland  
in Winter

During the winter period, 21.3% (244,209) of 
adults aged >55 years were vitamin D deficient. 
The highest rates of deficiency were observed 
for those aged 80-84 years (29.6%; 23,987) 
and those aged >85 years (46.6%; 31,480). For 
those aged >70 years, the deficiency rates were 
27.1% (115,536). Across all ages, deficiency 
rates were similar for both men and women 
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though with men tending to have slightly higher 
deficiency rates overall. 

Similar high rates of deficiency were observed 
when examined by province of residence. 
Again, those aged >85 years had the highest 
rates of deficiency regardless of province. 
However, those aged 85+ in the Connacht & 
Ulster area had the highest deficiency rate 
(59.5%; 8,738). For those aged >70 years, the 
Munster region had the highest deficiency rate 

(31.8%; 39,410) vs the Leinster region (21.4%; 
46,231). Overall, Leinster had the lowest rate of 
deficiency (17.6%; 103,615) compared to those 
residing in either Munster (25.3%; 83,615) or 
Connacht & Ulster (24.5%; 55,690). 

In winter, only 9.4% (107,773) of those aged 
55+ and 11.5% (49,028) of those aged 70+ 
reported taking a vitamin D supplement. A 
much higher proportion of women (14.6%; 
87,181) compared to men (3.8%; 20,877) took a 

supplement. This sex difference was consistent 
when examined by age as for instance, in those 
aged 85+ only 5.6% (1,291) of men vs 17.7% 
(7,875) of women reported taking a supplement.

Vitamin D Status of Older Adults in Ireland  
in Summer

During the summer period (optimum period 
for making vitamin D from sunlight), 8.4% 
(96,308) of adults aged >55 years were vitamin 

1. Why is Vitamin D   
 important?

• Vitamin D is essential for 
bone and muscle health 

• Vitamin D may help 
prevent respiratory 
infections in those who 
have low vitamin D levels

• Vitamin D is seasonal and 
cannot be made during 
the winter-time while the 
amount in summer time 
is subject to sunshine, 
weather and other factors

2. What are the rates of  
 deficiency in older  
 adults in Ireland*1?

• 47% of all adults aged 
>85 are deficient in  
winter (31,480)

• 27%  of the over 70s who 
are ‘cocooning’ are likely 
to be deficient (115,536) 

• 1 in 8 (13%) adults over 
55 are deficient (149,049) 
all year

3. Who is at risk of  
 Vitamin D deficiency  
 in Ireland?

• People who are 
housebound/confined, 
little sun exposure and/or 
eat inadequate amounts 
of fortified foods 

• People who don’t take 
vitamin D supplements 
- currently over 91% of 
older adults 55+ do not 
take a supplement during 
the winter (1,038,752). 
Only 4% of men and  
15% of women take  
a supplement  

KEY MESSAGES
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D deficient while for those aged 70+, the rate 
of deficiency was 12.1% (51,586). The highest 
rates of deficiency were observed for those 
aged 85+ years (30.7%; 20,739). Similar age 
defined rates were observed for both men and 
women though with women having slightly 
higher deficiency rates overall. 

Similar rates of deficiency were observed when 
examined by province of residence. Again, 
those aged >85 years had the highest rates of 

deficiency regardless of province. However, 
those aged 85+ in the Connacht & Ulster area 
had the highest deficiency rate (48.3%; 7,093) 
followed by Munster area (41.1%; 7,826) and 
then Leinster (20.7%; 7,002). Overall, Leinster 
again had the lowest rate of deficiency (6.8%; 
40,033) compared to those residing in either 
Munster (9.5%; 31,397) or Connacht & Ulster 
(10.0%; 22,731). For those aged 70+, those 
residing in Munster had a deficiency rate of 
15.9% (19,705) vs 10.3% (22,252) in Leinster. 

In summer, 10.3% (118,092) of those aged 55+ 
reported taking a vitamin D supplement. Again, 
a much higher proportion of women (14.6%; 
87,181) compared to men (5.5%; 30,217) took 
a supplement. For those aged 70+, only 14.2% 
(60,539) took a vitamin D supplement.

Risk factors for deficiency

The largest negative predictors included 
smoking, geographic location (living in the 

• People who are obese, 
physically inactive,  
have asthma or chronic 
lung disease

4. Where is  
 Vitamin D found

• Vitamin D is made in the 
skin from 10-15 minutes 
per day of sun exposure - 
in Ireland only made  
from late March to  
late September 

• Vitamin D is available in 
oily fish (salmon, mackerel 
etc.), eggs, liver, fortified 
foods such as cereals and 
dairy products

5. How much Vitamin D  
 should be taken to  
 prevent deficiency?

• 10 ug (400 IU) is the 
minimum recommended 
daily during the  
winter time 

• Between 15 -20 ug 
(800-1,000 IU/day) 
recommended for most  
at risk groups 

*1 For further information 
see: Laird E, O’Halloran AM, 
Carey D, Healy M, O’Connor 
D, Moore P, Shannon T, Molloy 
AM, Kenny RA. The prevalence 
of vitamin D deficiency and 
the determinants of 25 (OH)
D concentration in older 
Irish adults: Data from The 
Irish Longitudinal Study 
on Ageing (TILDA). The 
Journals of Gerontology: 
Series A. 2018 73(4):519-
525.  https://academic.oup.
com/biomedgerontology/ 
article/73/4/519/4103040
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Figure 6. Vitamin D deficiency in older adults in Ireland with obesity by age (winter)

Figure 7. Vitamin D deficiency in older adults in Ireland with obesity by age (summer)
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Figure 7. Vitamin D deficiency in older adults in Ireland with lung conditions (winter) by age

Figure 7. Vitamin D deficiency in older adults in Ireland with lung conditions (summer) by age

Vitamin D deficiency in older adults in Ireland with obesity by age (winter)
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S
Self-Appraisal

WHAT I intend to learn and why

When I completed the PSI Pharmacy Assessment 
System, two of the ‘areas for improvement’ identified 
from the ‘Management and Supervision’ section and 
the ‘Sale and Supply of Non-Prescription Medicines’ 
Section related to providing evidence that all staff 
are trained and competent in their role. I realised 
that I have no formal method of standardising or 
demonstrating staff training and I want to address this.

P
Personal Plan

HOW I intend to learn it

I plan to research training options available  
in Ireland.  

I plan to ask my staff to bring in their course 
completion certificates.

I plan to speak to staff at performance appraisal to 
explore their learning needs.

A
Action

What I actually did

I reviewed IPU OTC off-site training and 
distance learning. 

I read OTC related articles in pharmacy magazines 
such as IPN. 

I spoke to my staff about their qualifications and 
training needs.

I contacted www.4FrontPharmacy.ie  for a demo of 
their online Pharmacy Training Programme.

D
Document What I have 

learned specifically

Three key realisations 

• Training staff to manage OTC sales of medicines is a 
core part of the Medicines Supply Chain.

• The true cost of off-site training, taking into account 
the training fee, travel expenses, overnight and food 
expenses, pharmacy cover, day’s wages for person 
attending the training. 

• The value of online team training extending 
beyond the expertise, to include leveraging and 
implementing whole team learning with marketing 
and sales activities, for the sake of patient care.

E
Evaluate ONE example of how I  

put my learning into practice

• By using an online programme designed by 
pharmacists for pharmacy teams, at the tip of a 
button, I can demonstrate my team’s up-to-date 
training and meet PSI training guidelines. 

• I can now concentrate on leveraging the  
expanded team skill base to extend my pharmacist 
service offering.

• My time is now used for higher value activities that 
ONLY a pharmacist can do, and I am confident  
that OTC sales conducted by my staff, will be 
referred appropriately.

CPD: VITAMIN D

North and West compared to the East of the 
country), winter season, physically inactivity, 
and older age. The largest positive predictor 
of vitamin D was vitamin D supplement use 
followed by being female.

Vitamin D status by obesity and respiratory 
lung conditions

Overall, obese older adults had much higher 
rates of vitamin D deficiency both in winter 
and summer (Figures 6-7). During winter, rates 
of vitamin D deficiency in the obese were 
27.3% for those aged 55+ and 35.3% for those 
aged 70+ compared to 20.8% and 27.0% 
respectively for those not obese. Similar trends 
were also observed during summer. 

In those reporting chronic lung disease 
(such as chronic bronchitis or emphysema), 
the prevalence of vitamin D deficiency was 
significantly higher than those not reporting 
disease across the age groups both in winter 
and summer. For instance in those aged >55 
years, the prevalence in winter of deficiency 
was 33.8% in those with lung conditions  
vs 22.7% with no conditions. Similar trends 
were observed in 70+ age group where rates 
were 32 vs 29.9% in winter and 16.9 vs 12.3%  
in summer.

Discussion

This report demonstrates that of those aged 
55+ years in Rep. of Ireland, 1 in 5 are vitamin 
D deficient during the winter and 1 in 12 during 
the summer. Of particular concern is that nearly 
30% of those aged 70+ and 47% of those 
aged 85+ are deficient in vitamin D. These 
are the age groups who are considered to be 
‘extremely medically vulnerable’ to the adverse 
health outcomes of COVID-19 and have been 
advised to participate in ‘cocooning’ during the 
COVID-19 public health emergency. Of extra 
concern is the fact that only 10.5% of those 
aged 70+ actually report taking a vitamin D 
supplement – because of ‘cocooning’ many 
may now lack the opportunity for sun exposure 
and given the low use of supplements, many 
of this vulnerable group could be at very high 
risk of deficiency. This of key importance given 
the usefulness of vitamin D for immune function 
particularly at this time. 

Of particular concern we have observed very 
high levels of vitamin D deficiency in those who 
are obese and those with pre-existing lung 
conditions both of which have been observed 
to make individuals particularly vulnerable to 
COVID-19 and complications from the virus(15,16). 

Ireland does not have any formal vitamin D 
food policy – we practice a voluntary but not 
mandatory food fortification policy where 
food manufacturers can decide to fortify (or 
not) their food products with vitamin D. The 
vitamin D status of those in Ireland is lower than 
either the United States or Canada who have 
systematic (mass) vitamin D food fortification. 
However, vitamin D deficiency is not inevitable 
in older adults in Ireland and the ability to have 
sufficient vitamin D status year round is an 
achievable goal that many countries meet. For 
example, another European country - Finland 
(which is at a much higher latitude and therefore 
receives less sunshine than Ireland) has 
virtually eliminated vitamin D deficiency in its 
population with rates <1%(17). This is due in part 
to a successful food fortification and vitamin 

D supplement policy and educating the public 
and medical practitioners on the importance 
of vitamin D. This vitamin D success story 
demonstrates what could be achieved  
in Ireland.

Here we outline the main sources of vitamin D 
and what are the intake recommendations.

Vitamin D sources 

There are three main sources of vitamin 
D – sunlight, food and supplements. Due 
to Ireland’s far latitude geographic location, 
vitamin D synthesis by sunlight is only during 
the months of late March to late September. 
This is 10-15 minutes exposure to sunlight 
(before application with sun-protection at a time 
period between 12-4 pm). However, even during 
the summer, the amount of vitamin D that can 
be made is affected by cloud cover, use of skin 
creams, clothing, obesity and age(18). Foods rich 
in this micronutrient include oily fish (tinned or 
fresh salmon, mackerel etc.), egg yolks, liver 
and vitamin D fortified foods such as cereals 
and dairy products. Regular consumption of 
vitamin D rich foods is recommended to help 
prevent deficiency, particularly in the winter 
months and those not exposed to sunshine in 
the summer time. 

Vitamin D Intake recommendations

During the winter-period at least 10 ug/day (400 
IU) from the diet is required (due to the lack of 
sunlight for vitamin D synthesis). Recent data 
has shown that the average intakes from diet 
are significantly below this level and therefore  
a 10 ug (400 IU) vitamin D supplement maybe 
be required during the winter. For those who  
are housebound (due to illness or quarantine  
for an extended period) an upper supplement  
of 15-20 ug/day (600800 IU) maybe required 
due to the lack of sunshine exposure. In 
persons over 70 years, 20-25 ug/day  
(800-100IU) is recommended.

Conclusion

Our people aged 70 and over are the fabric of 
our society(19) and we must use all available 
tools to facilitate the reduction and transmission 
of COVD-19. Vitamin D is a potent immune 
modifying micronutrient and if vitamin D status 
is sufficient, it could benefit vulnerable adults in 
particular those 70+ years and older who  
are ‘cocooning’ during the COVID-19 outbreak.
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