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Immune health has increasingly piqued the
interest of the public since early 2020, with a
heightened awareness born out of the COVID-19
pandemic. It’s an observation that’s supported
by new research commissioned by The Health &
Food Supplements Information Service (HSIS),1
which found that four in 10 Britons (41 per cent)
have thought about their own immune health
more than usual since the pandemic began.

Overall, it’s on the minds of more than three
quarters (76 per cent) of us, with younger
people aged 18-29 years more likely to
consider their immune health compared to
those aged 60 and over (83 per cent vs 65
per cent). Unfortunately, however, thinking
about it doesn’t necessarily translate into
immune health knowledge.

FOUR IN 10
BRITONS HAVE
THOUGHT ABOUT
THEIR OWN
IMMUNE HEALTH
MORE THAN
USUAL
2
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Nutrition is essential for healthy immune
function, with micronutrients (vitamins and
minerals) playing a particularly important
role. In fact, the European Food Safety
Authority (EFSA) even allows manufacturers
to make health claims on their product
labels in relation to a range of vitamins
and minerals which support immune
function.

It’s important not to develop tunnel vision
with vitamin D, though, as most (if not all)
micronutrients are important for a healthy
immune system. With the most recent UK
National Diet and Nutrition Survey (NDNS)
continuing to show woefully low intakes
of minerals and vitamins, particularly in
younger adults, shortfalls are all
too evident right across the
board.

Vitamins and minerals
have a wide range of
Of those surveyed for
roles in immunity, from
the HSIS research,
supporting immune cell
74 per cent agree
development, growth
that nutrient
and energy production
deficiency could
processes, to helping
Fewer than six in 10 of those
compromise immune
surveyed know how the immune
protect the body’s
function, whilst half
system works, and more than
natural physical barriers,
agree that good
one in 10 (13 per cent)
including the skin, gut and
nutrition
is important to
admit they have
respiratory tract lining from
support immune function.
no idea
harmful microbes (like bacteria
The good news is that 51 per
and viruses). By helping to
cent are actively trying to eat
maintain the structure of these barriers,
more fruit and vegetables, but that
micronutrients help to reduce the risk of
means that half are not. In any case, there’s
microbes penetrating the body and causing
more to a healthy, balanced diet than fruit
infection.
and vegetables, with wholegrains, low fat
dairy or alternatives, and lean protein, all
Vitamin D has been under the spotlight
important sources of micronutrients too.
for its role in immune function during the
pandemic, but only just over one third (36
Therefore, this report will delve into
per cent) of Brits are taking a supplement
how the immune system works, which
containing Vitamin D. This is of particular
nutrients it needs to stay healthy and
concern as dietary sources don’t generally
fight off infections, the immune health
provide enough vitamin D. With the main
consequences of vitamin and mineral
source of vitamin D coming from exposure
shortfalls, and how supplements may
of the skin to sunlight, this has been
help bridge the dietary micronutrient
worsened by people spending a lot of time
gaps facing the UK population.
indoors during the past 18 months.
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UNDERSTANDING THE
IMMUNE SYSTEM

Good immune health is essential for everyday
wellness. According to the HSIS poll,2 more
than three quarters of Brits (76 per cent)
think about it, and four in 10 Brits (41 per
cent) have thought about it more than usual
since the pandemic, with younger people
aged 18-29 more likely to consider their
immune health compared to Britons aged 60
and over (83 per cent vs 65 per cent).

WHAT IS IMMUNE HEALTH?
Put simply, being in good immune health
means that your body’s ability to recognise
and deal with germs (or pathogens),
including viruses, bacteria, fungi, and
protozoa (such as the pathogen that causes
malaria) is strong.

SIGNS YOU’RE STRUGGLING
WITH A WEAKENED IMMUNE
SYSTEM INCLUDE:
●
●

●

●

Constantly catching colds
Battling frequent infections, such
as ear infections or thrush
Needing several courses of
antibiotics over a year
Taking longer than normal for your
cuts and grazes to heal.

Just under three quarters of the HSIS survey
respondents (74 per cent) said you can
catch more viruses if the immune system
is weak, whilst more than four in 10 (41 per
cent) said you can catch COVID-19 if you’re
in poor immune health. Research shows
that immunological differences across the
population (for example, poorer immune
function after the age of 50) go part way
to explaining differences in severity of
COVID-19.3
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While frequent tummy troubles such as
diarrhoea and bloating or feeling tired all the
time can be signs of various illnesses, they
may also indicate weakened immune health.
More than six in 10 (63 per cent) of HSIS
survey participants correctly said you may
feel run down or fatigued when your immune
system is under stress.
Allergies can also be linked to poor immune
health. However, the relationship here is
complex, as the immune system can go into
overdrive when presented with an allergen
but poor immune health can also increase
risk of allergies and inflammation.

WHAT IS THE IMMUNE SYSTEM?
The immune system exists to protect us
against germs and other harmful substances,
such as toxins made by germs and allergens
(for example, pollen, animal fur, and dust
mites). It’s incredibly complex, consisting of
a diverse network of cells and proteins, each
of which has a specific job at recognising or
reacting to harmful material.

IMMUNE CELLS AND PROTEINS
As GP Dr Nisa Aslam explains, “Immune
cells and proteins work together
throughout the body to provide a defence
against infection. If the immune system
meets harmful material such as germs,
it mounts an immune response. It does
this by distinguishing between our own
body cells and harmful invaders.
In short, a healthy immune system can tell
what’s part of the body and what isn’t.
It recognises proteins on the surface of
invading pathogens (viruses and bacteria,
for example) and ignores the proteins on
its own cells.”
A healthy immune response depends on
the activity of several different types of
white blood cells (or leucocytes). In the HSIS
research poll, 72 per cent of respondents
knew this. Six in 10 also correctly said red
blood cells are important too. Red blood cells
contain haemoglobin, which helps defend
the body by producing anti-infection reactive
oxygen species (ROS).4

IMMUNE CELLS AND
PROTEINS WORK TOGETHER
THROUGHOUT THE BODY TO
PROVIDE A DEFENCE AGAINST
INFECTION
6

PATHOGEN PATROL
White blood cells constantly patrol the body, seeking out pathogens, in both
the blood vessels and the lymphatic vessels that run in parallel with the veins
and arteries. They’re stored in our lymph glands, including those in the spleen,
thymus, bone marrow, and lymph nodes. When they detect an invader, white
blood cells multiply and signal to other immune cells to do the same.

TYPES OF WHITE BLOOD CELLS
PHAGOCYTES
●
●

●

Surround and ‘eat’ pathogens

LYMPHOCYTES
●

Neutrophils are the most
common type – they destroy
bacteria
The other three types –
macrophages, monocytes,
and mast cells – have
a range of different
roles patrolling and
killing pathogens.

●

Help the body to remember
previous harmful invaders
and recognise them if they
come back
Start life in the bone marrow
and develop into two types
– B lymphocytes stay in
the bone marrow and T
lymphocytes move to the
thymus gland.
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BUILDING YOUR DEFENCES

THE BODY’S IMMUNE DEFENCE SYSTEM:

ADENOIDS
Adenoids are a patch of
tissue that is high up in the
throat, just behind the nose.
They, along with the tonsils,
are part of the lymphatic
system. The lymphatic
system clears away infection
and keeps body fluids in
balance. The adenoids and
tonsils work by trapping
germs coming in through
the mouth and nose.

LYMPH NODES
In the lymph nodes are
the cells (lymphocytes) of
the immune system. These
recognise and eliminate
invading pathogens.

RESPIRATORY
SYSTEM
The Cilia (fine hair-like
projections) line the airway
and move mucus and
contaminants upwards out
of the repiratory tract.

SKIN
The skin forms a very
effective barrier against
invading pathogens.
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THYMUS
GLAND
The thymus glad trains
and differentiates
T cells into specialised
categories. This
includes Cytotoxic T
cells., T helper cells
and T regulatory cells.

WHITE
BLOOD
CELLS
White blood cells attack
pathogens both in the
blood itself and in other
tissues of the body.

STOMACH AND
INTESTINES
Stomach acid kills
most harmful bacteria.
Antibodies
secreted by the
intestinal cells attack
viruses and other
pathogens that have
landed in the intestinal
tract.

SPLEEN

B lymphocytes produce antibodies when
they spot a harmful invader. Once an
antibody has been produced, a copy
stays in the body, so if the same pathogen
appears again, it can be dealt with more
quickly. Apart from making antibodies,
B lymphocytes also send signals to T
lymphocytes, which have the job of
destroying harmful material in the body and
sending signals to other immune cells.
“With some diseases, such as chickenpox,
immunity can be life-long, whilst in other
cases, including the common cold and flu,
immunity doesn’t last forever. This is often
due to the arrival of different strains of a
virus, which the immune system must learn
to deal with,” says dietitian Dr Carrie Ruxton.
Everyone’s immune response is different
but broadly speaking it gets stronger as
we move from childhood through to our
teens and young adulthood. This is why
young adults tend to catch infections less
often than young children. Immune function
generally remains at its most effective until
we reach about 50, but this does vary and
also depends on the presence of other
illnesses the person may have, as well
as lifestyle factors like smoking, drinking
alcohol, exercise, sleep, and nutrition.

FIGHTING INFECTION FROM
DAY ONE
Babies are born with some ability to fight
infection using what is known as the innate
immune response. This works fast but
doesn’t have the ability to target specific
invaders. The innate immune system consists
of physical barriers (for example, the skin and
the mucous membranes of the nose, mouth,
and gut), which physically stop pathogens
from entering the body.

ADDING TO YOUR IMMUNITY
LIBRARY
As we get exposed to viruses and bacteria
and/or get vaccinated throughout our life,
our body, with the help of the immune
cells (such as T cells and B cells) builds
up immune memory, a bit like a library
of antibodies to previous infections. If a
pathogen manages to get past the innate
immune response, this adaptive or acquired
immunity kicks in. It takes longer to spring
into action but can target specific invaders.

The Spleen
assists the body in
protecting itself
against bacterial
infections.
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PLANT POWER

INFECTIONFIGHTING FUEL

Good nutrition is essential for immune
health. Evidence from the HSIS research
shows that the COVID-19 pandemic has
influenced how people think about their
health and diet. Some are now eating
better than at the start of the pandemic.
Almost three quarters (73 per cent) say the
pandemic has made them more aware of
their health and wellbeing, with concerns
about diet featuring highly. Despite over
a third of survey respondents (34 per
cent) admitting they’ve been eating more
comfort foods and snacks during lockdown
and 28 per cent eating more sweets and
crisps, more than four in 10 (41 per cent)
started cooking from scratch more, and
almost four in 10 (38 per cent) used the
lockdown period to stock up on fruit and
vegetables.

BY THE TIME OF THE SURVEY
IN MAY THIS YEAR, OVER
HALF (51 PER CENT) HAD
MADE CHANGES TO THEIR
DIETS FOR THE BETTER SINCE
THE START OF THE PANDEMIC:

80%

have increased their
consumption of
vegetables

Advice on healthy eating is available in the
government’s Eatwell Guide, but worryingly,
Britons do not take account of this easilyavailable nutrition advice.
●

●

●

77%

are eating more fruit

60%

are eating more fish
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Respondents also showed an interest in
improving their diets, with more than half
(53 per cent) saying they ought to eat more
fruit and vegetables, and almost one in
ten (9 per cent) wanting to increase their
intake of plant-based meals. Interestingly,
older Brits (60 and over) are the group
most likely to want to increase their intake
of plant-based meals; 14 per cent of this
age group compared with 7 per cent of
those aged 18-29 and 30-44. One quarter
said they’d like to cut back on sweets and
chocolate, while 14 per cent want to try to
eat less processed meat.

●

Only 27 per cent have heard of the Eatwell
Guide, (29 per cent of women)
18-29 year olds are most likely to have
heard of the Eatwell Guide (44 per cent)
Almost half (48 per cent) say they have
no idea what the Eatwell Guide advises
Almost half (47 per cent) think their diet
is nutritionally on target some of the time,
while three in ten say it’s on target most
of the time.

This is despite the fact that more than a
fifth (21 per cent) have been advised by a
healthcare professional to change their diet
to lose weight, while 12 per cent have been
advised to lose weight due to a medical
condition.

NUTRITIONAL GUIDANCE
FALLING ON DEAF EARS
When it comes to food portions, three in five
Britons (60 per cent) don’t pay attention
to recommended portion sizes or portion
control, instead taking as much as they’re
hungry for. Less than half (41 per cent) of
respondents guessed correctly that men
should consume approximately 2,500
calories a day, while 50 per cent said women
should consume 2,000 calories daily.
Half of respondents said they read the
nutritional information on the back of
food packs, but mainly to see the calories,
sugar or fat content. Vitamins and minerals,
essential nutrients for overall health,
including immune health, weren’t mentioned.

WHY VITAMINS AND MINERALS
ARE ESSENTIAL FOR IMMUNE
HEALTH
Optimal intakes of vitamins, minerals and
other essential substances, such as essential
fatty acids, provide the fuel for immune
health, making it more likely that the immune
system can respond to the challenges of
harmful invaders.
However, poor intakes of nutrients may
make it more challenging for the immune
system to respond effectively. Almost three
quarters (74 per cent) of respondents in the
HSIS survey say a nutrient deficiency can
affect the immune system, while 50 per cent
strongly agree that good nutrition helps to
support optimal immunity.
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MOUNTING AN IMMUNE
REACTION
When pathogens gain entry to the body,
the immune system springs into action. This
activity requires a lot of energy, which is
produced by breaking down carbohydrate,
fats, and proteins. Almost all vitamins and
minerals are needed for these processes, to
support the biochemical reactions and help to
fuel the production of immune cells. To mount
an immune response, the body also needs
more DNA and RNA, essential fatty acids and
proteins, for building immune cell membranes.
GP Dr Gill Jenkins explains that: “Part
of the immune response is to create an
inflammatory cascade, including the
‘cytokine storm’. Although this is a normal
reaction that’s needed to fight off invaders,
it puts stress on the body. Therefore,
antioxidant vitamins and minerals, such as
vitamins C and E and selenium, are needed
to provide protection.

“A shortage of vitamins and minerals can
compromise the immune response in several
ways, including compromising energy
forming biochemical reactions and the
manufacture of immune cells. A diet low in
vitamins and minerals, which is common in
the UK, is often low in fruit and vegetables,
wholegrains, and lean protein. Such a diet
can be pro-inflammatory and is linked with
a less healthy gut microbiome, which itself
can increase inflammation and compromise
immune function.”

IMPORTANT ROLE

40%
of participants in
the HSIS survey
correctly said that
the gut plays an
important role in
immune function.

ANTIOXIDANT VITAMINS AND
MINERALS ARE NEEDED TO
PROVIDE PROTECTION
12
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ESSENTIAL VITAMINS AND
MINERALS FOR IMMUNE
HEALTH
Most vitamins and minerals are essential for
immune health, with some supporting the
action of others and some working together
to exert their effect.
“Vitamins A, C, D, E, and zinc are important
in innate immunity to maintain the structure
and function of the body’s barriers to
pathogens, including the skin, nose and
throat and gastrointestinal tract. Both innate
and adaptive immunity depend on a range
of processes, including recognising and
destroying pathogens, immune cell growth,
producing antibodies, and regulating the
inflammatory response (the cytokine storm).

B group vitamins:
●

●

●

Vitamin C:
●

●

●

“All of these activities require sufficient
amounts of vitamins including vitamins
A, B6, B12, folate, C, D, E, and minerals,
including copper, iron, magnesium, selenium,
and zinc5,6. Omega-3 fatty acids are also
important in immune function, mainly
by helping to reduce the inflammatory
response,7” says public health nutritionist Dr
Emma Derbyshire.

●

●

●
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Helps to maintain the integrity of the
external barriers to pathogens8
Essential for the production and growth
of immune cells
Helps to curb the inflammatory cytokine
storm
Contributes towards immune defence in
the gut.

One of the most important water-soluble
antioxidant vitamins
Important for the growth, movement, and
overall function of immune cells10
Protects immune cell membranes from
inflammatory damage by free radicals.11

Vitamin D:
●

●

Vitamin A:
●

Help enzymes (proteins that help speed
up chemical reactions) to fuel energy
production from food, which immune cells
need for their metabolism9
Vitamins B6, B12, and folate are involved
in DNA and RNA synthesis in all cells,
including immune cells
Involved in gastrointestinal immune
regulation, including the metabolic
pathways of the gut microbes, helping to
protect the gut barrier.

●

Of special interest (particularly in the
context of the COVID-19 pandemic)
because of its involvement in the immune
response
The vitamin D receptor is found on the
surface of most immune cells, including
T and B lymphocytes The enzyme that
converts vitamin D to its active form
(calcitriol) is also present in these immune
cells12
Calcitriol protects the lungs and
contributes to the healthy balance of
bacteria in the gut, so helping to maintain
the gut barrier and protect against the
pro-inflammatory cytokine storm.13

MOST VITAMINS AND
MINERALS ARE ESSENTIAL
FOR IMMUNE HEALTH
15
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Vitamin E:
●
●

●

The main fat-soluble antioxidant vitamin
Helps to protect immune cell membranes,
amino acids and fatty acids from reactive
oxygen species produced by pathogens
during the cytokine storm14
Contributes to the production of immune
cells and antibodies.

Iron:
●

●

●

●

Plays an important role in immune
function
Many pathogens need iron to function and
grow but iron is regulated inside the body
to limit pathogens getting access to it.
Instead, iron is taken into immune cells15
Promotes the growth of immune cells
whilst iron deficiency alters their numbers,
so reducing the ability of the immune
system to destroy harmful organisms
Regulates cytokine production and the
inflammatory response in collaboration
with other nutrients.16

Zinc:
●

●

●

A cofactor (supporting nutrient) for
at least 3,000 proteins and enzymes
(catalysts for biochemical reactions),
including making DNA
Helps to maintain the structure and
function of the skin and the gut barrier
Needed for the function, growth, and
balance in numbers of different immune
cells.17

●

●

●

●

Needed for several enzymes involved in
biochemical reactions
Helps to protect immune cells from
damage caused by invading pathogens18
Selenoprotein K is a key component of
immune cells
Important for maintaining T cell function,
including antibody production.19

Copper:
●

●

Plays an important role (which is yet to be
fully understood) in immune function
Supports the function of several immune
cells, particularly in the production of
anti-inflammatory substances that help to
regulate the cytokine storm.20

Magnesium:
●

●

●

Required for both innate and adaptive
immune function21
A cofactor of enzymes involved in making
DNA and RNA and regulating immune cell
function
Magnesium deficiency is associated with
altered levels of antibodies.

Omega-3 fatty acids:
●

●

●
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Selenium:

Eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) are long
chain omega-3 fatty acids found mainly in
fish oil and oily fish
Help to curb inflammation in the immune
response
Regulate the fatty composition of cell
membranes and inhibition of various
proinflammatory factors.22

EFFECTS OF POOR
MICRONUTRIENT INTAKES
ON IMMUNE FUNCTION

Clinical deficiencies of vitamins and minerals negatively affect the immune system and make
us susceptible to infection. Less is known about the impact on immune health of poor intakes
of micronutrients in the UK. However, the shortfalls in vitamin and mineral intakes evident in
UK dietary surveys may compromise immune health, particularly if low intakes continue in the
medium to long term.
Specific micronutrient shortfalls and their
immune health consequences include:

Vitamin A:
●

●

Can result in excessive inflammation,
decrease the number and growth of T
and B immune cells, and compromise
antibody-production23
Can increase the risk that pathogens will
invade the eye, and the respiratory and
gastrointestinal tracts (due to the role
of vitamin A in maintaining the physical
barriers within the body).24

B vitamins:
●

●

●

●

Reduces the ability of the immune system
to respond to pathogens
Vitamin B6 deficiency reduces production
of immune cells and antibodies whilst
promoting inflammation25
Deficiencies of both folate (folic acid)
and vitamin B12 depress the antibody
response and immune cell growth
Folate deficiency suppresses RNA and
DNA synthesis.26

Vitamin C:
●

●

●

Increases the risk of oxidative and
inflammatory damage in immune cells
and throughout the body, which can
predispose us to infection
May increase the severity of pneumonia
and other infections, mainly caused
by increased oxidative damage and
inflammation27,28
Vitamin C supplementation restores
impaired function of immune cells and
reduces inflammation.29
17

Vitamin D:
●

●

●

●

●

Associated with a range of features of
poor immune function, including an
unhealthy balance of the gut microbiota,
fewer lymphocytes, reduced ability to
kill pathogens, reduced maintenance
of the respiratory and gastrointestinal
barrier function, impaired T and B cell
movements in the intestine, and overall
impaired innate immunity30
Increases the risk of respiratory tract
infections31,32
Associated with increased risk and
severity of COVID-1933
Linked with autoimmune diseases, such
as type 1 diabetes, multiple sclerosis,
rheumatoid arthritis, and systemic lupus
erythematosus (SLE)
Linked to increased risk of respiratory
tract infection, including COVID-19 (see
Appendix I).

Vitamin E:
●

●
●

May impair B and T cell function which
can compromise adaptive immunity34,35
Reduces T cell development
May reduce resistance to infection.36

Iron:
●

●
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Associated with alterations in T
lymphocyte numbers, a reduced
antibody response, and impaired killing of
pathogens37,38
Associated with more frequent and longer
lasting respiratory tract infections in
children.39

Zinc:
●

●

Alters cytokine production, and impairs T
cell function and antibody production40,41
Increases susceptibility to infection
(bacteria, viral, fungal) of the respiratory
and gastrointestinal tracts.42

Copper:
●

●

Associated with reduced T cell growth
and impaired ability to kill pathogens,
even in marginal deficiency43
Associated with poor overall immune
defence to infection.44

Selenium:
●

●

●

May impair the antibody response to
vaccination45
Linked with respiratory tract infection in
young children46
Associated with greater risk of COVID-19.47

Magnesium:
●
●
●
●

Reduces immune cell activity
Increases levels of cytokines
Increases inflammation
Has been shown to reduce resistance to
bacterial, viral, and fungal infections.48

Omega-3 Fatty Acids:
●

Can result in delayed or inadequate
resolution of inflammation,49 which can
impair the immune response.
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THE UK IMMUNE HEALTH
MICRONUTRIENT
EMERGENCY

Increased susceptibility to infections
(including respiratory tract infections) and
poorer outcomes have been seen in cases
of low and inadequate vitamin and mineral
intakes.50 And unfortunately, poor intake
and low circulating levels of many important
immune health vitamins and minerals and
omega-3 are common.
Nutritionist, Dr Pam Mason reminds us that:
“While nutrition overall quite rightly has
a high profile in health, the importance of
micronutrients is not always considered,
including their importance for immune
health. The UK NDNS data shows shortfalls
in micronutrients, including those involved
in immune function, over many years,
reminding us not to forget these essential
substances.”

APPROVED BY EFSA
The European Food Safety Authority
(EFSA) recognises the importance
of vitamins and minerals for immune
function, authorising health
claims on product labels
for several micronutrients.
These include vitamins A
(including betacarotene),
B6, folate, B12,
C and D, and
the minerals
zinc, selenium,
iron, and
copper.

THE IMPORTANCE
OF MICRONUTRIENTS IS
NOT ALWAYS CONSIDERED
20
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WHAT THE NATIONAL DIET AND
NUTRITION SURVEY REVEALS
The UK National Diet and Nutrition Survey
(NDNS) measures intakes and status of
several nutrients of importance in immune
function. The most recent data from the
NDNS Rolling Programme (NDNS-RP)51
indicates that intakes across the UK
population of most micronutrients measured
are close to the Reference Nutrient Intake
(RNI; the amount of a nutrient considered
sufficient for 95 per cent of the population).
However, a significant proportion of the
population still doesn’t meet the Lower
Reference Nutrient Intake (LRNI; the amount
of a nutrient considered sufficient for only
a small number of people with low needs)
for several micronutrients, including those
contributing to immune function.

DECLINING NUTRIENT INTAKES
SINCE 2008/9
According to NDNS-RP time trend data,
since 2008/9 there has been a decline in the
intakes of some of these micronutrients, such
as vitamin A, vitamin D, B vitamins (riboflavin
and folate) and iron, in some age groups.
Dr Carrie Ruxton warns that: “Vegetarian
and vegan diets, which are increasing in
popularity, can also be low in nutrients of
importance in immune function, such as
vitamin B12, vitamin D, iodine, iron, selenium,
and zinc, as well as the marine omega-3 fatty
acids, DHA and EPA.52 In addition, emerging
data suggest that recommended intakes of
micronutrients may not be high enough to
support optimal immune function.”53
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Population groups under pressure
according to the HSIS research includes:

TEENAGERS AND YOUNG
ADULTS (11-18s)
IRON: Almost one third (30 per cent)
fail to achieve the LRNI for iron – a six
per cent increase in the proportions of
youngsters not achieving even that low
intake from 2008/9.
VITAMIN A: Just under a fifth (18 per
cent) did not achieve the LRNI for
vitamin A compared with 13 per cent
in 2008/9
FOLATE: Nearly one in 10 (9 per
cent) didn’t achieve the LRNI for
folate compared with four per cent in
2008/9.
ZINC: Despite a small improvement,
more than one in six in this age group
still fail to achieve the LRNI for zinc (18
vs. 16 per cent).

TEENAGE GIRLS AND YOUNG
WOMEN (11-18s)

WOMEN OF CHILDBEARING
AGE (16-49s)

IRON: 43 per cent failed to achieve the
LRNI for iron in 2008/9, and this has
only increased since, ranging from 48
to 54 per cent over the 10-year survey
period from 2008/9 to 2018/19.

FOLATE: The
proportion not
achieving the LRNI
has increased
from 3 to 7 per cent.

VITAMIN A: Similarly in 2008/9, 14 per
cent didn’t achieve the LRNI for vitamin
A, a figure that has increased to as high
as 24 per cent in recent years.
VITAMIN B2: Figures for riboflavin
(vitamin B2) were 18 per cent in
2008/9, increasing to as high as 26 per
cent in recent years.

VITAMIN A: The
proportion not
achieving the LRNI
has increased from
5 to 8 per cent, with
a peak of 10 per
cent during the
course of the survey.

FOLATE: For folate the figure was 6 per
cent in 2008/9, increasing to 10 per cent
in the most recent data, with a peak of 15
per cent during the NDNS-RP period.

IRON: The proportion not achieving
the LRNI has increased from 21 to 25
per cent respectively with a peak of
27 per cent.

SENIORS (OVER 65s)
There have been increases in the proportions of people over 65 not meeting
the LRNI for vitamin A, iron, magnesium, and zinc since 2008/9.

OLDER WOMEN (OVER 65)
IRON: The proportion not achieving the LRNI has increased
from 1 per cent to 5 per cent, with a peak of 10 per cent
over the survey period.
ZINC: The proportion not achieving the LRNI has increased
from 1 per cent to 4 per cent.
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MICRONUTRIENTS UNDER THE MICROSCOPE
Vitamin A
The most recent NDNS-RP report showed
that mean intake of vitamin A was above
or close to the RNI in all age/sex groups.
However, a significant proportion of the
population is hidden by this statistic.
Below LRNI intakes of vitamin A occur in:
● 8 per cent of adults of 65 and over
● 10 per cent of adults aged 19-64
● 18 per cent of 11–18-year-olds
● 11 per cent of 4–10-year-olds
● 9 per cent of children aged 18 months
to 3 years.
Vitamin A intake overall has fallen since
2008/9 by 21 and 23 per cent in children and
teenage age groups respectively, by 13 per
cent in adult groups, and by 29 per cent in
people aged 65 and over.

RISK TO HEALTHY
PREGNANCY
In women of childbearing
age (16 to 49 years),55 red
blood cell folate decreased
by 20 per cent over the
survey period. Analysis of
the proportion of women
of childbearing age with
a red blood cell folate
concentration below the
threshold for increased risk
of pregnancies affected
by a neural tube defect
(748nmol/L) increased
from approximately two
thirds to almost 90 per
cent over the course of the
NDNS survey.56

B Vitamins
Folate
The most recent NDNS-RP report54 found
that 10 per cent of 11–18-year-old girls
and 7 per cent of 19–64-year-old women
had below LRNI intakes for folate. Blood
folate concentrations have also decreased
considerably since 2008/9 for most
population groups, and there has been an
increase in the proportion of participants
with folate concentrations indicating risk
of anaemia.

24

Vitamin C

Vitamin D

Vitamin C intake and status is not analysed
in the recent NDNS. However, earlier NDNS
reports and other UK studies indicate that
having too little vitamin C in the diet is not
uncommon in the UK.57 The Norfolk arm of
the European EPIC study evaluated more
than 22,400 people (aged 40–79 years)
and found that 1.4 per cent were vitamin
C deficient (2.2 per cent for men and 0.8
per cent for women) with 12 per cent of
participants (17 per cent of men and 8 per
cent of women) having low vitamin C.58

Poor vitamin D status is common in the UK.
The most recent NDNS (UK Government,
2020) shows that 16 per cent of adults aged
19-64 years (18 per cent of women and 15 per
cent of men) have 25-OH D plasma levels
below 25nmol/litre (the UK threshold indicating
deficiency).61 Amongst young people, 2 per
cent of 4-10-year-olds (1 per cent of boys and
3 per cent of girls) and 19 per cent of 11-18-year
olds (21 per cent of boys and 17 per cent of
girls) also have low blood levels of vitamin D.

Data from the 1994/1995 NDNS for more
than 1,300 older people (aged ≥65 years)
showed that 14 per cent were deficient in
vitamin C,59 whilst in the third MONICA study,
carried out in Glasgow in 1992 in over 1,200
adults, 20 per cent of the group (26 per cent
of men and 14 per cent of women) were
deficient in vitamin C, whilst 44 per cent (52
per cent of men and 36 per cent of women)
had low vitamin C.60

A study in UK primary care found that amongst
210,502 patients who had a vitamin D test, one
third were deficient (with deficiency identified
as a blood level below 30nmol/litre). Deficiency
among minority groups ranged from 43 per
cent among those of mixed ethnicity to 66 per
cent of Asian people.62 Encouragingly, the HSIS
poll shows that over a third of Britons (35 per
cent) are now taking a Vitamin D supplement
most days of the week. This includes 46 per
cent of respondents aged 60 and over.

Vitamin B12
Since 2008/9, overall intakes of vitamin B12
have continued to meet recommendations.
However, this micronutrient is found in
animal foods such as meat and dairy (and
in some fortified plant-based foods such as
some breakfast cereals). Therefore, vegans
are at particular risk from low vitamin B12
intakes as they consume no animal foods,
and the growing population of vegetarians
and those following plant-based diets could
also be at risk if they fail to carefully plan
their food intake.

THE HSIS POLL SHOWS
THAT OVER A THIRD OF
BRITONS ARE NOW TAKING
A VITAMIN D SUPPLEMENT
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Iron
During the past 10 years, there has been
a five per cent reduction in iron intakes.
Average intakes of iron were below the
RNI in some groups and below the LRNI
in others. Nearly half (49 per cent) of girls
aged 11-18 years and a quarter (25 per cent)
of women aged 19-64 have intakes of iron
below the LRNI, a level which is associated
with risk of iron deficiency anaemia.63

Zinc
The most recent NDNS-RP report64 showed
that average zinc intake was above or close
to the RNI in all population groups except
children, with nearly one in five (18 per cent)
11–18-year-olds and 11 per cent of 4–10-yearolds not meeting the LRNI.

Selenium

selenium intakes below the LRNI. Amongst
women, the figures were 41 per cent, 46 per
cent, and 59 per cent, respectively.

Magnesium
In the latest NDNS-RP report,67 40 per cent
of 11–18-year-olds, 12 per cent of 19–64-yearolds, and 13 per cent of those aged 65 and
over had magnesium intakes below the LRNI.
For women across these age ranges the
figures were 47 per cent, 11 per cent, and 11
per cent, respectively.

RED MEAT IS A BIG
CONTRIBUTOR TO ZINC INTAKES,
MORE SO THAN FOR IRON,
PARTICULARLY IN WOMEN

Omega-3 fatty acids
Omega-3 fatty acid intake reflects oily fish
intake, the main source of the long chain
omega-3s EPA and DHA. Amongst 11-18-yearolds, weekly intake of oily fish is 21g, and just
56g amongst adults – intakes which fall far
below the recommended 140g a week.

Selenium intakes have changed little over
the NDNS-RP survey period. However, in the
2020 NNDS-RP66 32 per cent of 11–18-yearolds, 36 per cent of 19–64-year-olds, and
47 per cent of those aged 65 and over had

PLANT-BASED PREDICAMENT
Red meat is a big contributor to zinc
intakes, more so than for iron, particularly in
women. Falling meat intake amongst those
with lower intakes of zinc as well as those
with lower iron intakes could increase the risk
of deficiency of these essential minerals.65
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CHAPTER

5

SCIENCE-BACKED
SUPPLEMENTS: WHAT THE
RESEARCH REVEALS

Good immune health depends on people
having at least recommended intakes of all
essential vitamins, minerals, and fatty acids –
particularly omega-3s.

THE EUROPEAN FOOD
SAFETY AUTHORITY
The European Food Safety Authority
has authorised immune health claims
for several micronutrients, including:

28

With the UK NDNS data showing that a
significant proportion of the population
aren’t meeting the recommended intakes
for several essential micronutrients, many
people may be compromising their overall
health including their immune health.

BOLSTER YOUR DEFENCES

MICRONUTRIENT
SUPPLEMENTATION
HAS BEEN SHOWN TO
IMPROVE SEVERAL
SPECIFIC ASPECTS
OF IMMUNE
HEALTH

Dr Nisa Aslam says: “It makes sense to take
a multivitamin and multimineral supplement
containing recommended intakes of a wide
range of micronutrients to help prevent
deficiency and support all aspects of health.
Micronutrient supplementation has been shown
to improve several specific aspects of immune
health, particularly where deficiencies exist.”

●

Vitamin A (including beta-carotene)

●

Vitamin B6

●

Folate

OPTIMISE YOUR IMMUNITY

●

Vitamin B12

●

Vitamin C

●

Vitamin D

●

Zinc

●

Selenium

●

Iron

●

Copper68

It is also possible that intakes of vitamins and
minerals above recommended intakes may
be needed for optimal immune function. This
applies in particular to vitamin C,69 where
the NRV is 80mg daily (the amount quoted
on supplement labels), but doses as high as
200mg may be required to benefit immune
health and reduce the risk of infection. However,
no definitive agreement on micronutrient doses
beyond the recommended levels has so far
been reached. Until that happens, it’s sensible
to stick with a supplement containing the NRV.
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SPOTLIGHT ON IMMUNE HEALTH MICRONUTRIENTS

Selenium

Most of the research on specific micronutrients and their benefits to immune function has
been carried out for vitamins C, D, E, zinc, selenium, and multivitamins.

Selenium supplementation has shown
variable effects on immunity. In a 12-week
study in healthy adults with marginal
selenium status, supplementation after an
influenza vaccine had positive effects on
some aspects of immune cell function and
negative effects on others.84 Additionally,
a small trial in 22 UK adults found that
those with marginal selenium status
had suboptimal immune status. When
receiving the polio vaccination, those
with poor selenium status displayed
impaired handling of the virus, while
supplementation with selenium improved
part of the immune response.85

Vitamin C
High doses of vitamin C have been shown
to stimulate the activity of immune cells
and reduce the risk of damage from the
inflammatory cascade.70 A recent metaanalysis study reported a significantly
lower risk of pneumonia amongst people
supplementing with vitamin C, particularly
in those with low dietary intakes.71 In older
people, severity of pneumonia and risk of
death were reduced with vitamin C use,
particularly when vitamin C blood levels were
low.
Vitamin C supplementation has also been
shown to reduce the duration and severity
of the common cold. Additional vitamin C
may reduce the risk of infection in people
under physical stress.72 In terms of dose,
at least 200 mg/day maximises vitamin C
concentrations in the blood,73 and has been
shown to reduce the risk, duration, and
severity of upper and lower respiratory tract
infections.74 The body needs more vitamin C
when fighting infection.

Vitamin D
When given as a supplement, the active form
of vitamin D (calcitriol) helps to restore optimal
immune cell function.75 A 2017 review of 25
clinical trials involving 11,321 participants aged
0 to 95 years found that the risk of acute
respiratory tract infection was reduced by 12
per cent with vitamin D supplementation.
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The researchers found a 19 per cent reduction
in infections amongst those receiving daily
or weekly vitamin D. Protective effects were
stronger in those who were deficient (25-OH
D levels of less than 25 nmol/L) at the start,
compared with those with 25-OH D levels of
25 nmol/L or above.76
A 2020 analysis of 45 clinical trials
(involving 73,384 participants),77 and a
2021 update of the same study including
46 clinical trials (involving 75,541
participants),78 found that a significantly
lower proportion of participants
supplementing with vitamin D had
one or more acute respiratory tract
infections. Protective effects of vitamin
D supplementation were seen in trials in
which vitamin D was given at a dose of
400-1,000 IU (10-25 micrograms) daily for
12 months or less.79 Initial vitamin D blood
concentration did not affect the findings.

Vitamin E
Vitamin E supplementation may also have a
positive role in immune function, particularly
in older people.80 Vitamin E supplementation
improves antibody response to vaccines in
healthy older people (over 65 years)81 and
has been shown to improve immune cell
activity, bringing it closer to that of younger
adults.82 Supplementation with 200 IU of
vitamin E a day for 12 months reduced the
risk of upper respiratory tract infections in a
nursing home study involving 617 residents.83

COVERING ALL BASES
Several peer-reviewed papers have evaluated
the effect of multivitamins and other multiple
nutrient supplements on immune function.
A 12-week clinical trial in 42 older adults
(over 65 years) found that multivitamin and
multimineral supplementation reduced the
duration of minor illness, and improved
vitamin C and zinc status.86

Another clinical trial involving 477 healthy
adults (with an average age of 36 years)
showed a 13.6 per cent reduction in the
incidence of viral respiratory infections in
the group taking a multivitamin/mineral
with a probiotic supplement compared
with the placebo group. Symptoms of
common cold and flu were reduced in the
supplement group.88
Most recently, a study from King’s College
London89 looked at dietary supplement use
amongst 445,840 subscribers to a COVID-19
app collecting self-reported health data. In
372,720 UK participants, 175,652 of whom
said they took supplements and 197, 068 of
whom didn’t, there was a 14 per cent lower
risk of SARS-CoV-2 infection amongst those
taking probiotics, omega-3 fatty acids,
multivitamins, or vitamin D.

In a study using data from adult
participants (over 19 years old) in the
NDNS-RP (2008-2016), increasing
intake of vitamin A and E (from diet and
supplements) was shown to reduce the
risk of respiratory problems. For vitamin
D, intake from supplements, but not diet,
reduced respiratory complaints. However,
no association between vitamin C and
respiratory complaints was found.87
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LAST WORD
It almost goes without saying that our
overall health depends on a healthy immune
function. But until recently, we may not have
given much thought to this vital aspect of
health. The good news is that more than three
quarters of us (76 per cent) do at least now
think about our immune health and wellness.
Thinking about it isn’t enough, though. As we
have seen with the pandemic, infection travels
fast, so we need to be prepared.
Good nutrition, made up of a healthy diet
including recommended intakes of vitamins
and minerals and omega-3 fatty acids, is
a vital tool in our immune health toolbox.
Micronutrients have a significant impact
on immune health as they play a role in the
development and function of immune cells
and protecting the structure of the external
barriers, such as the skin, gut, and respiratory
tract, from virus and bacteria attacks.

However, data from the NDNS-RP show
that the UK population does not achieve
the recommended intakes. We can see
below even LRNI intakes across the
board, particularly in younger adults and
particularly for trace minerals, and the
problem has grown worse over time.
In theory, recommended intakes of vitamins
and minerals could be achieved by following
a healthy diet, but for a whole host of
reasons many people do not manage this.
Lack of time and motivation to buy, prepare
and eat healthy food, the ease of access
to food high in sugar, fat, and salt and low
in micronutrients and fibre, and the desire
to try various diets can adversely affect
vitamin and mineral intakes. Even following
the pandemic, only half (51 per cent) of
participants in the HSIS survey are trying to
increase their fruit and vegetable intake.

ONLY HALF OF PARTICIPANTS
IN THE HSIS SURVEY ARE TRYING
TO INCREASE THEIR FRUIT AND
VEGETABLE INTAKE
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People pursuing ‘healthy plant-based diets’
are not immune to poor micronutrient
intakes either. A report commissioned by
HSIS in 2020 demonstrated the popularity
of plant-based diets in the UK and found
they may be connected with worrying
shortfalls of vitamin B12, vitamin D, iron,
zinc, selenium, and iodine. This was largely
because people shifting to plant-based
eating didn’t research or plan their new
diets and had no idea that their diets
could lack micronutrients. This worrying
dietary gap should be bridged with a
vitamin and mineral supplement, plus an
omega-3 fatty acid supplement, to help
meet recommended intakes and maintain
immune health.
Some scientists have advised higher-thanrecommended intakes of micronutrients
for immune function.90 For example,
Professor Philip Calder’s Colleagues from
Southampton University recommend at
least 200mg of vitamin C, 50 micrograms
of vitamin D and 8-11mg of zinc in addition
to a healthy diet and general multivitamin
and multimineral supplement. Also, a daily
supplement of at least 250 mg EPA/DHA
is advised, although this is below the UK’s
recommendation of 450 mg EPA/DHA from
the overall diet. As a result, for the future,
our focus should be on improving the poor
nutrient intakes and nutrient status evident
in the UK population, by encouraging use of
multivitamin and multimineral supplements
in recommended amounts plus an omega-3
supplement each day.

ABOUT HSIS
HSIS (the Health and Food
Supplements Information Service) is
a communication service providing
accurate and balanced information
on vitamins, minerals and other food
supplements to the media and to
health professionals working in the
field of diet and nutrition. Find out
more at www.hsis.org

For further information or to
arrange an interview with an HSIS
spokesperson, please contact the HSIS
press office HSIS@junglecatsolutions.
com or call 020 3600 0228. Out of
hours please call 07867 513 361.

HSIS

THE HEALTH AND
FOOD SUPPLEMENTS
INFORMATION SERVICE

HSIS
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APPENDIX I
Low vitamin D levels linked to respiratory
tract infections, including COVID-19: what
the research reveals
Cross-sectional data from 6,789 participants
in the nationwide 1958 British birth cohort
who had measurements of serum 25-OHD,
lung function and respiratory infection data
available from the age of 45 years indicated
that the prevalence of respiratory infections
reduced when 25-OH D concentrations
increased. Each 10 nmol/l increase in 25-OHD
was associated with a 7 per cent reduced risk
of respiratory infection (95 per cent CI 3, 11 per
cent) combined with improved lung function.91
A 2019 systematic review of epidemiological
studies also found an increased risk of upper
and lower respiratory tract infections when
serum vitamin D levels were low.92
During 2020 a number of studies examined
the possible association between vitamin
D status and risk of COVID-19. Two studies
found inverse associations between national
estimates of vitamin D status and COVID-19
incidence and mortality in European
countries.93,94 Lower circulating 25-OH D
concentrations have also been associated with
susceptibility to SARS-CoV-2 infection95 and
COVID-19 severity.96
An Israeli study found associations between
low pre-pandemic 25-OH D levels and
later incidence and severity of COVID-19.97
However, a recent UK Biobank Cohort study
did not suggest a link between vitamin D
concentrations and risk of COVID-19 infection.98
Of note is that both of these studies employed
historic 25-OHD measurements which might
not have reflected vitamin D concentrations at
the time of exposure to SARS-CoV-2.
Small studies in patients hospitalised with
COVID-19 have found more chronic disease in
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those with low vitamin D levels. One small Irish
observational study involving 33 men admitted
to hospital for pneumonia associated with
COVID-19 found lower vitamin D levels in those
admitted to the intensive care unit (ICU). Low
vitamin D levels were also linked with a greater
likelihood of needing to be put on a ventilator.99
An analysis of patients in hospital with
COVID-19 in Spain compared vitamin D levels
in these patients with those of a control group
of healthy patients matched for age. Overall,
vitamin D deficiency was recorded in 82 per
cent of patients with COVID-19 compared to
47 per cent of the healthy controls. Compared
to those who were vitamin D deficient, vitamin
D replete patients had a reduced need for
the antiviral medication tocilizumab, fewer
intensive care admissions and a slightly shorter
hospital stay (12 vs 8 days).100
Studies in people of South Asian origin find
low intakes of vitamin D and also 25-OH D
levels below 25nmol/litre throughout the
year even in summer. Low vitamin D status
may contribute to the higher observed rates
of COVID-19 in black and minority ethnic
people. In the UK Biobank cohort, 55 per cent
of the 6,433 South Asians with a 25-OHD
measurement had a 25-OH D < 25 nmol/litre
(severe deficiency) and 92 per cent had a 25OH D < 50 nmol/litre (insufficiency). One fifth
(20 per cent) of those with a measurement
had a 25-OH D concentration <15 nmol/litre
(very severe deficiency).101 When 824 additional
participants with undetectable (<10 nmol/litre)
25-OH D measurements were included, 29 per
cent had 25-OHD < 15 nmol/litre, 60 per cent
had 25-OH D < 25 nmol/litre and 93 per cent
had 25-OH D < 50 nmol/litre. However, low
vitamin D levels in the UK Biobank Study did
not explain the pattern of COVID-19 related
to ethnic origin. This suggests that factors
underlying ethnic differences in COVID-19 are
complex and different avenues of research
need to be pursued.
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