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Presentation plan
NDC Annual Lecture, University of Ulster at Coleraine.  Wed 23rd Nov 2022

Å Overview of key vitamin D concepts  
Definition; metabolism, UVB exposure, dietary sources requirements; 

Å Importance of vitamin D (and calcium) to health ïcurrent 
controversies 
MSK, immune function, upper/acute respiratory tract infections, influenza 

Å The vitamin D2 vs. vitamin D3 debate  

Current Controversies

Å Current scientific evidence for COVID-19 and vitamin D
Review of international scientific studies; UK Biobank; media reports

Å Practical ways for ensuring vitamin D adequacy

Å Concluding remarks



Vitamin D is NOT a Vital Amine !



Vitamin D ïIntroductory Comments 

Only nutrient where main source is not diet but UV exposure

Å The term óVitamin Dô is a 

mis-nomer:  is not a óvital amine ô 
in the true sense of the word.  It is 
a pro-hormone.

Å Only nutrient where main source is 
not one of diet but UVB exposure 

Å UVB exposure must be at 290-
315nm

Å In the UK, we only make vitamin D 
from sunlight between April to 
September



Vitamin D converting enzymes

Manbir S. Sandhu, MD,* and Thomas B. Casale, MD** The role of vitamin D in asthma Ann Allergy 
Asthma Immunol. 2010;105:191ï199

Active Hormone

http://www.surrey.ac.uk/


Vitamin D3

Provitamin D3

WHO estimates that 2 billion people in Low to Middle
Income Countries (LMIC) are vitamin D deficient .

Geographical 
Area

Prevalence (%)
<25nmol/l or 
<30nmol/l

Prevalence (%)
<50nmol/l

Global 6.7% 37.3%

USA 5.9%
24.0%

Europe 13.0% 40.4%

UK* 13.0- 19.0% 40.2%

China 20.7% 63.2%

Middle East 50.0% 90.0%

*NDNS Years 9 - 11; 2016- 2017 & 2018 - 2019

Problem of Vitamin D Deficiency - Worldwide



2 BILLION

£ 100 MILLION

WHO estimation of the number of people in LMIC   

NICE ïPrimary Care costs for treating vitamin D deficiency in the UK alone  - per year



Á British microbiologist, protein scientist
and nutritionist .

Á She is best remembered for demonstrating
the roles of sunlight and cod liver oil in
preventing rickets.

Dr Dame Harriette Chick DBE, PhD, FRSM 

6 January 1875 ï9 July 1977



Why is vitamin D so important? 

Vitamin D is absolutely critical to health 

Children Rickets  

Adults Osteomalacia; osteoporosis

Heart Disease

Diabetes

Cancer 

TB

The Common Cold!

In the UK, we can only make vitamin D between April to September

British Winter is a huge challenge for vitamin D health!



Definition of osteoporosis (osteo - bone; porosis - porous)
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ñA progressive systemic skeletal disease characterized by low bone mass and 
micro architectural deterioration  of bone tissue, with consequent 

increase in bone fragility and susceptibility of fracture.ò1

Normal bone architecture in the 
3rd lumbar vertebra: 30 year old wom an  

Osteoporotic bone architecture in the 
3rd lumbar vertebra:  71 year old woman

1.  World Health Organisation 1991



Trabecular bone element 

eroded by osteoclasts
Courtesy of Tim Arnett (UCL)



Trabecular bone element 
perforated by osteoclast action 
Courtesy of Prof Tim Arnett (UCL)



OsteoThe osteoclast 
Courtesy of Prof Tim Arnett (UCL)
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Resorption

Osteoclasts break down 
bone creating a 
resorption cavity

Formation

Osteoblasts make new 
bone matrix which is 
then mineralised, filling 
the remodelling space

Enables bone to 

adapt to mechanical 
loading

repair damage

regulate circulating Ca 
levels

contribute to acid/base 
balance

Process of bone turnover 

Ref: Bone Research Society
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Change in bone mass with ageing
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Public health impact of osteoporosis

More than

3 million people in the UK 
are estimated to have osteoporosis and there are estimated to 

be over  500,000 fragility fractures that occur in the UK each year. 

Many of those fractures could be prevented with earlier
identification and intervention 

Fragility fractures 
are estimated to cost 

the UK around 

£4.4 billion each year. £
Hip fractures alone account for 69,000 

emergency admissionsinto English hospitals, 
adding up to 1.3 million bed days and a cost of 

£1.5 billion each year. 

Ref:  NOS Research Strategy, October 2017; NHS RightCarescenario: The variation between sub-optimal and optimal pathways, February 2017

Slide courtesy of Dr Marcela Moraes -Mendes 
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Calcium influences on bone health  

Calcium homeostasis

Slide courtesy of Dr Helen Lambert



Calcium Requirements I

Institute of Medicine (USA) RDA

Age 0-6 m 6-12 m 1-3 y 4-8 y 9-18 y 19-50 y 51-70 y >70 y

All 1000mgU 1500mgU 700mg 1000mg 1300mg 1000mg 1000mg 1200mg

Female* 1200mg 1200mg

Department of Health (UK) RNI

Age 0-12 m 1-3 y 4-6 y 7-10y 11-18 y 19-50 y >50 y

All 525mg 350mg 450mg 550mg 1000mg 700mg 700mg

Female* 800mg

RDA Recommended Dietary Allowance; RNI Reference Nutrient Intake; m months; y years; U Upper 

Level Intake; *where different from recommendation for males. 

Lower Reference Nutrient Intake (LRNI) is 400mg/d

Slide courtesy of Dr Louise Durrant (nee Wilson) 



Conflicting Data

Dietary calcium intake is not associated 
with risk of fracture, and there is no clinical 
trial evidence that increasing calcium intake 
from dietary sources prevents fractures. 
Evidence that calcium supplements prevent 
fractures is weak and inconsistent.

This meta-analysis of RCTs supports the use of 
calcium plus vitamin D supplements as an 
intervention for fracture risk reduction in both 
community-dwelling and institutionalized middle-
aged to older adults.



Conflicting Data

Dietary calcium intake is not associated 
with risk of fracture, and there is no 
clinical trial evidence that increasing 
calcium intake from dietary sources 
prevents fractures. Evidence that calcium 
supplements prevent fractures is weak 
and inconsistent.

This meta-analysis of RCTs supports the use of 
calcium plus vitamin D supplements as an 
intervention for fracture risk reduction in both 
community -dwelling and institutionalized middle -
aged to older adults.



Calcium supplements in the media

Slide courtesy of Dr Marcela Moraes -Mendes 



Harvey et al 2018 



#Surreyinreview 



#Surreyinreview 

Controversies in Nutritional Sciences!

Royal Osteoporosis Society Media Launch

April 2018 to current

Problems with Social Media óHealthô Information



#Surreyinreview 

http://www.bbc.co.uk/5livesportsextra/programmes/schedules#on-now
http://www.bbc.co.uk/asiannetwork/programmes/schedules#on-now
http://www.bbc.co.uk/radioscotland/programmes/schedules#on-now
http://www.bbc.co.uk/radioulster/programmes/schedules#on-now
http://www.bbc.co.uk/radiowales/programmes/schedules#on-now
http://www.bbc.co.uk/radio/schedules
http://www.bbc.co.uk/radio/myradio/favourites
http://iplayerhelp.external.bbc.co.uk/radio/win_phone_app_closure
http://www.bbc.co.uk/programmes/b08p5lcd
http://www.bbc.co.uk/programmes/b006qj9z
http://www.bbc.co.uk/programmes/b006qj9z/episodes/player
http://www.bbc.co.uk/programmes/articles/ad3066f0-c52b-4edb-bc64-6210bea8e5fd
http://www.bbc.co.uk/programmes/profiles/14RsqbtHfglp93KlhL0hNX6/today-presenters
http://www.bbc.co.uk/programmes/b006qj9z/contact
http://www.bbc.co.uk/news/
http://www.bbc.co.uk/weather/


Royal College of Physicians Guidelines

Royal College of Physician Guidelines (2000); Compston et al 2017;12 :43



Vitamin D and Musculo-skeletal Health ïNew Controversy 



Defining Vitamin D Deficiency/Adequacy

Scientific Advisory 
Committee on 
Nutrition (UK)

Institute of Medicine 
(North America)

European Food 
Safety Authority

Endocrine 
Society

Slide courtesy of Dr Taryn Smith

http://www.surrey.ac.uk/


Worldwide Vitamin D Recommendations



UK Recommendations

1991 1998 2007 2016

Vitamin D and Health

0 µg/day
recommendation

10 µg/day

http://www.surrey.ac.uk/


Innovations ïPublic health policy

Vitamin D

Age group

Old 
Recommendation
(Department of Health, 1991)

New 
Recommendation  
(Public Health England, 2016)

0 -6 months 0 ȉg 8.5 ȉg (340 IU)

7 mo - 3 y 0 ȉg 7 ȉg (280 IU)

4 - 50 years 0ȉg 10 ȉg (400 IU)

51 - 64 
years

0 ȉg 10 ȉg (400 IU)

65 ï70 
years

10 ȉg (400 IU) 10 ȉg (400 IU)

71 + years 10 ȉg (400 IU) 10 ȉg (400 IU)

The new 
recommendation  
represents a significant 
challenge to the UK 
population since we 
would achieve no more 
than 3.5ȉg/
140IU per day in our 
diet



When  your shadow is longer than 
your height . . . . . 

You make no vitamin D



Background

Shadow Method for Sun Protection

Holloway L,  Lancet Feb 24, 1990, pg 484

You can only make vitamin D in the sunshine once your shadow 
is shorter than your height.



Slide courtesy of Dr Saskia Wilson-Barnes

x 4 Bowls of fortified cereal 
(cornflakes; 30g)

x 4 tins of sardines in 
tomato sauce (71g/ tin)

1.33 litres of fortified dairy -free 
alternative milk 

Mushrooms

Practical ways of increasing vitamin D intake 



Key Work in Vitamin D from the University of Ulster NICHE Group

Trained & Mentored by the late Professor  Julie Wallace



Key Work in Vitamin D from the University of Ulster NICHE Group

Trained & Mentored by the late Professor  Julie Wallace



Key Work in Vitamin D from the University of Ulster NICHE Group

Trained & Mentored by the late Professor  Julie Wallace



Sources of vitamin D

YES ïbut the 

content is not 

as high as in 

other foods.

TIP ïput your 

mushrooms in 

the sun!



Innovations ïD-FINES Study (£0.7M, FSA funded)

Vitamin D

Aim:
Effect of diet and 
sunlight on vitamin 
D status. 

Outcome:
Extensive vitamin D 
issues in white 
Caucasian and South 
Asian populations.

Impact:
Informed DoH, 
PHE; Led to new 
significant funding 
from BBSRC.

http://www.google.co.uk/url?sa=i&source=images&cd=&docid=-2O7sfXQ4ClUKM&tbnid=tr3-m4cbHaXTmM:&ved=0CAgQjRwwAA&url=http://www.dudley.gov.uk/business/environmental-health/food-safety/food-alert/&ei=jm97UqGEH_Cg0wXsh4DYDg&psig=AFQjCNHcbICn_qM-xoYAHKAHyXL07W1gKQ&ust=1383907598545242


Key Findings from D-FINES Study 

Caucasian women consistently higher 25OHD, with seasonal change
Considerable vitamin D óinsufficiencyô in Caucasian women in late autumn and winter.  Asian women 

extremely deficient throughout the year
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UK Biobank study of serum 25(OH)D

Of the n 8024 UK Biobank South Asians, 

2/3 from Hounslow, Birmingham, Croydon and Leeds

#uniofsurrey
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Serum 25(OH)D by ethnic group and gender

Each person has one measurement in one season only (data are not repeated measures). 
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Vitamin D deficiency is almost universal in UK South Asians with 92% <50nmol/L, 55% 
<25nmol/L and 20% <15nmol/L. 10% were below detection limit (10nmol/L). The general 
population are likely to be even lower.  



Public Health Nutrition Paper 2018
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Equivalent NDNS data: 1.8-3.2 micrograms/day, suggest Indian and Pakistani intakes are lower than the 
National average



Vitamin D

Innovations ïD2 v D3 Study (£0.75M, BBSRC DRINC I)

Aim:
Does it matter if you 
give vitamin D2 
(plant source) or 
vitamin D3 (animal 
sources)?

Outcome:
Vitamin D3 was 50% 
better at raising 
vitamin D levels in  
white Caucasian and 
South Asian 
populations.

Impact:
Key information for DoH, PHE and the food
industryé

Led to exciting bid for further significant funding 
from BBSRC DRINC II.



Vitamin D ς

generic term for two molecules: 

1) Ergocalciferol (Vitamin D2) ς
derived from UV irradiation of 
ergosterol that is widely 
distributed in plants and other 
fungi

2) Cholecalciferol (Vitamin D3) ς
formed from the action of UV 
irradiation on the skin: form 
that is found in fish, eggs etc.

BACKGROUND:Vitamin D2 vs. Vitamin D3  



Study

Study Limitation:

n 12-13 in each group 
but n 65  needed for 
appropriate study 
power



Study



Study

Authors reiterated their 
view re D2 & D3 
being the same



The D2-D3 Study: 
Ergocalciferol (vitamin D2) vs. cholecalciferol (vitamin D3) food fortification: comparative 

efficiencyin raising25OHD status in Caucasian & South Asian women

Tripkovic L, Wilson LR, Hart K, Elliott R, Smith CP, Bucca G, Moller-Levet C, Penson S, 
ChopeG, Johnsen S, HyppönenE, Berry J, Lanham-New S

Grant No. BB/I006192/1
Grant Dates:  April 2011 ςMarch 2015
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Professor Colin Smith
Professor Functional Genomics
University of Brighton & Surrey



Measuring Gene Expression in Humans

Most tissues: high frequency 

sampling not possible

Whole Blood

ΨBloodomicsΩ

άAn accessible window to the transcriptomic response of 
the entire systemòProc Natl Acad Sci U S A, 110: E1132-E1141 (2013) 

Proc Natl Acad Sci U S A 111: E682-E691 (2014)


