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Introduction

Winter is a challenging time for the NHS.  

The British Medical Association (BMA) has published 

a call to action to help tackle winter pressures 

which are likely to increase strain on an already 

exhausted workforce.1 In an attempt to reduce the 

risk of hospitalisations during winter months, the 

government have responded by offering COVID-19 

booster and flu vaccinations for all adults aged 50 

years and over and all children and adults in at risk 

groups.2 It is anticipated that delivering a plan  

to reduce pressures as early as the autumn will be 

more effective than placing focus on an emergency 

winter response.3

The pandemic and cost of living crisis has placed 

further pressure on NHS capacity.4 To improve 

health outcomes during winter months, healthcare 

professionals should help patients to optimise their 

immune health with evidence-based interventions. 

Preparing patients for winter
Exposure to cold temperatures has a range of 

physiological effects including increased blood pressure, 

risk of clotting, reduced capacity to fight respiratory 

infection, and increased airway constriction and mucus 

production in the lungs.5 Living in cold temperatures 

can suppress the immune system, exacerbate 

respiratory and circulatory conditions and can lead to 

poor mental health.6 It is estimated that approximately 

a fifth of excess winter deaths are attributable to the 

coldest quarter of homes.7

 

Optimising the gut microbiome for  

immune health 
The gut microbiome (GM) and immune system are 

intrinsically linked, with 70% of the immune system 

residing in the gut.8 This section will explore how  

the gut microbiome can be modulated to improve 

immunity. 

 



2

1

3

4
Choosing the right

probiotic 
When choosing a probiotic a 
number of factors should be 

considered, such as:

Interestingly, studies have suggested that probiotic 

supplementation may influence vaccination response 

by improving oral vaccine efficacy.18 There is evidence 

suggesting that probiotics reduce the incidence 

and duration of gastrointestinal infections (e.g. 

gastroenteritis)19 and can reduce the duration, but not 

incidence, of common respiratory illnesses.20 Studies in 

older adults are limited, and therefore it is not possible 

to deduce any firm conclusions regarding the potential 

for probiotics to act as adjuvants to vaccination.21
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Dietary intake

A healthy GM is often measured by microbial diversity. 

A richer and more diverse GM is associated with a 

more robust gut mucus barrier which could decrease 

susceptibility to disease.9 It is possible to modify the GM 

by making dietary and lifestyle changes. Fibre is a key 

nutrient for a healthy GM.10 In the UK, 30g of fibre is 

recommended daily.11 Yet according to the most recent 

National Diet and Nutrition Survey, this recommendation 

is not being met. The average intake of fibre in the UK 

ranges from 15-21g/day across all age groups.12

Regular consumption of fermentable resistant 

starches (e.g. unripe bananas, cooked and cooled 

potatoes and rice) has been shown to increase 

beneficial microbial strains including Bifidobacterium 

adolescentis, Ruminococcus bromii, and Eubacterium 

rectale) in some people.10,11 Similarly, the fermentation 

of prebiotics such as garlic, onion, wheat and banana 

by microbes in the gut produce short chain fatty acids 

(SCFA) which can enhance the action of the innate 

immune system against pathogenic organisms.13,14 

The Mediterranean diet (MD) provides approximately 

double the amount of fibre, in addition to high 

amounts of phytochemicals, compared with the 

Western diet, making it an effective way of modulating 

the GM.15 People following a MD have been found to 

have a higher abundance of SCFA-producing bacteria 

versus those following a Western diet.15

Probiotic supplementation

Probiotic supplementation has shown to be another 

approach to improving GM diversity. Some probiotic 

strains (e.g. Lactobacillus Plantarum) have been found 

to support immunological stimulation by increasing 

production of immunoglobulins and enhancing the 

activity of immune cells.16

Specific probiotic species can be used to support host 

immunity. Lactobacilli are proven regulators of the 

immune system with their effects being multifaceted 

and strain specific.17 Lactobacillus strains contribute 

to immunity in various ways, including increasing 

activity of regulatory T-lymphocytes, suppressing 

T-lymphocyte helper cells and suppressing macrophage 

phagocytosis.17   

Healthcare professionals are advised to contact the 

probiotic manufacturer to ensure that these processes 

guarantee a high number of viable bacterial cells.22

The formulation of the  

product and how this affects  

probiotic viability.

1

The ability of the 

probiotic to withstand 

the harsh conditions 

of the gastrointestinal 

tract to reach its site 

of action in the large 

intestine.

The evidence base  

for the efficacy  

of the probiotic 

strain(s) contained 

within the product 

for the desired  

effect.



Table 1: Nutritional advice to support patients to stay well this winter.   

Nutrient Role in immune function23,24 Recommendations

Dietary 
pattern

• In the Nurses’ Health Study, 
a Mediterranean diet was 
linked with lower levels of 
inflammation and endothelial 
dysfunction as measured by 
CRP, IL6, ICAM-1 and VCAM-1 
concentrations.25

• Similarly, the PREDIMED study 
showed that a diet rich in olive 
oil or nuts, compared to a low 
fat diet, reduced the risk of 
cardiovascular disease by 30%.26 

The Mediterranean diet  is based on the dietary habits and traditions 
of the olive tree growing countries in the Mediterranean basin. It is 
characterised by: 27

• A high consumption of plant foods (fruits, vegetables, pulses, cereals,  
nuts, and seeds).

• Moderate amounts of wine consumed with meals. 

• A moderate consumption of fish, seafood, cheese, poultry and eggs.

• A low consumption of red and processed meat.

• The sharing of meals with loved ones.

• Olive oil is the main source of fat in the diet.

Lifestyle • Exercise can enrich the diversity 
of the gut microflora.

• Some researchers have proposed 
exercise as a therapeutic 
adjuvant to the treatment of 
dysbiosis-associated diseases.28

• A reduction in the biodiversity 
of microbes has been linked to 
gastrointestinal diseases such as 
IBD and IBS.29

• The relationship between 
sleep physiology and the gut 
microbiome is currently less 
clear.30

Activity
• All adults should aim to achieve 150 minutes of moderate intensity 

activity or 75 minutes of vigorous intensity activity each week. 

• Sedentary time should be minimised and strength exercises should be 
completed at least twice weekly.31

Sleep
• Sleep requirements differ but expert consensus is to aim for at least  

7 hours a night.32 On average, most adults require between 7-9hrs of 
sleep each night.33

• Older adults (65+ yrs) appear to have slightly reduced sleep 
requirements; requiring 7-8hrs of sleep on average.32

• Exercise and relaxation techniques (e.g. mindfulness or meditation) 
have been shown to improve the quality of this sleep.34 

Omega 3 • Dietary omega-3 fatty acids 
promote specific immune 
functions including phagocytosis 
by macrophages and neutrophils.

In the UK, it is recommended that adults should aim to eat two portions 
of fish per week, one of which should be oily fish.35

Sources of oily fish include:

• Herring
• Salmon
• Sardines
• Mackerel
Pregnant women and all children under 16 years should avoid consuming 
shark, swordfish, and marlin due to the high mercury concentration 
which has the potential to result in toxicity and damage the fetal 
nervous system.35 All other adults should limit the consumption of these 
fish to one portion per week.

People who do not eat fish can get omega-3 from the following foods:35

• Nuts and seeds (e.g. walnuts and pumpkin seeds)

• Vegetable oils (e.g. rapeseed and linseed)

• Soya and soya products (e.g. beans, milk and tofu) 

Supporting patients with practical recommendations 

Table 1 offers practical nutritional recommendations to support patients in maintaining a healthy immune system.



Table 1 continued: Nutritional advice to support patients to stay well this winter.

   

Nutrient Role in immune function23,24 Recommendations

Dietary 
pattern

• In the Nurses’ Health Study, 
a Mediterranean diet was 
linked with lower levels of 
inflammation and endothelial 
dysfunction as measured by 
CRP, IL6, ICAM-1 and VCAM-1 
concentrations.25

• Similarly, the PREDIMED study 
showed that a diet rich in olive 
oil or nuts, compared to a low 
fat diet, reduced the risk of 
cardiovascular disease by 30%.26 

The Mediterranean diet  is based on the dietary habits and traditions 
of the olive tree growing countries in the Mediterranean basin. It is 
characterised by: 27

• A high consumption of plant foods (fruits, vegetables, pulses, cereals,  
nuts, and seeds).

• Moderate amounts of wine consumed with meals. 

• A moderate consumption of fish, seafood, cheese, poultry and eggs.

• A low consumption of red and processed meat.

• The sharing of meals with loved ones.

• Olive oil is the main source of fat in the diet.

Lifestyle • Exercise can enrich the diversity 
of the gut microflora.

• Some researchers have proposed 
exercise as a therapeutic 
adjuvant to the treatment of 
dysbiosis-associated diseases.28

• A reduction in the biodiversity 
of microbes has been linked to 
gastrointestinal diseases such as 
IBD and IBS.29

• The relationship between 
sleep physiology and the gut 
microbiome is currently less 
clear.30

Activity
• All adults should aim to achieve 150 minutes of moderate intensity 

activity or 75 minutes of vigorous intensity activity each week. 

• Sedentary time should be minimised and strength exercises should be 
completed at least twice weekly.31

Sleep
• Sleep requirements differ but expert consensus is to aim for at least  

7 hours a night.32 On average, most adults require between 7-9hrs of 
sleep each night.33

• Older adults (65+ yrs) appear to have slightly reduced sleep 
requirements; requiring 7-8hrs of sleep on average.32

• Exercise and relaxation techniques (e.g. mindfulness or meditation) 
have been shown to improve the quality of this sleep.34 

Omega 3 • Dietary omega-3 fatty acids 
promote specific immune 
functions including phagocytosis 
by macrophages and neutrophils.

In the UK, it is recommended that adults should aim to eat two portions 
of fish per week, one of which should be oily fish.35

Sources of oily fish include:

• Herring
• Salmon
• Sardines
• Mackerel
Pregnant women and all children under 16 years should avoid consuming 
shark, swordfish, and marlin due to the high mercury concentration 
which has the potential to result in toxicity and damage the fetal 
nervous system.35 All other adults should limit the consumption of these 
fish to one portion per week.

People who do not eat fish can get omega-3 from the following foods:35

• Nuts and seeds (e.g. walnuts and pumpkin seeds)

• Vegetable oils (e.g. rapeseed and linseed)

• Soya and soya products (e.g. beans, milk and tofu) 

Nutrient Role in immune function23,24 Recommendations

Selenium • Selenoproteins contribute to 
the antioxidant host defence 
system, affecting leukocyte and 
natural killer cell function.

Healthy adults should be able to meet their selenium requirements from 
diet alone if they eat meat, fish or nuts, therefore supplements are not 
routinely required.36 Dietary sources of selenium include:36

• Meat
• Fish 
• Eggs
• Nuts (e.g. brazil nuts)

Vitamin A • Helps to regulate the number 
and function of natural killer 
cells.

• Contributes to the phagocytic 
and oxidative activity of 
macrophages.

Healthy adults should be able to meet their vitamin A requirements from 
a varied diet alone, therefore supplements are not routinely required. 
Dietary sources of vitamin A include:36

• Dairy products such as cheese, milk and yoghurt.
• Eggs
• Oily fish such as herring, salmon, sardines and mackerel.
• Liver and liver products (e.g. liver pâté)* 
*These foods are rich in vitamin A and should be limited to one serving per week (pregnant 
women are advised to avoid eating liver and liver products due to the potential teratogenic 
effects of vitamin A).

Vitamin C • Plays a role in the proliferation, 
function, and movement of 
neutrophils, monocytes, and 
phagocytes. 

• Helps to clear neutrophils from 
sites of infection.

Healthy adults should be able to meet their vitamin C requirements from 
a varied diet alone, therefore supplements are not routinely required. 

Vitamin C is found in a wide variety of fruit and vegetables, including:36

• Citrus fruit, such as oranges and orange juice; blackcurrants; 
strawberries

• Broccoli; brussel sprouts; peppers; potatoes

Vitamin D  • Vitamin D receptors are found 
in immune cells including 
monocytes and macrophages. 

• Vitamin D supplementation 
was shown to reduce the risk of 
acute respiratory tract infections 
by 3% and shorten the duration 
of symptoms by 6%.37

• Calcitriol (the active form 
of vitamin D) regulates 
the antimicrobial proteins 
responsible for diversifying the 
gut microbiome, supporting the 
gut barrier. 

• Calcitriol promotes the 
movement and phagocytic 
ability of macrophages which 
help to moderate the body’s 
immune response. 

Between April-September, most people can obtain enough vitamin D 
through sunlight. From October-March, sunlight production in the UK is 
limited and vitamin D supplementation is recommended.38,39

• Adults and children over five years old should consider taking a daily 
supplement containing 10μg (400IU) of vitamin D during the autumn 
and winter.38-40

• Pregnant and breastfeeding women, and children aged 1-4 should take 
a daily supplement containing 10μg (400IU) of vitamin D (infants from 
birth-1 year should have 8.5-10μg if breastfed or consuming less than 
500ml formula  
milk/day).

• People who have low or no exposure to the sun (e.g. those who are 
housebound; are in an institution such as a care home; usually wear 
clothes that cover up most of their skin when outdoors) or are over 
65, should take a daily supplement containing 10μg of vitamin D 
throughout the year.38-40

• Those from ethnic groups with dark skin (e.g. African, African-
Caribbean or South Asian) should consider taking a daily supplement 
containing 10μg of vitamin D throughout the year.38

Vitamin D is also found in a small number of food sources such as:39

• Oily fish such as herring, salmon, sardines, and mackerel.
• Red meat 
• Liver
• Egg yolks
• Fortified foods such as breakfast cereals. 
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Nutrient Role in immune function23,24 Recommendations

Vitamin E • Maintains natural killer cell 
cytotoxic activity.

• Inhibits prostaglandin 
production by macrophages.

Healthy adults should be able to meet their vitamin E requirements from 
diet alone, therefore supplements are not routinely required. Dietary 
sources of vitamin E include:36

• Plant oils (e.g.rapeseed, sunflower, soya, olive)

• Nuts and seeds

• Wheatgerm found in cereal

• Avocado 

Zinc • Maintains natural killer cell 
cytotoxic activity.

• Plays a central role in cellular 
growth and differentiation of 
immune cells. 

• Can enhance the phagocytic 
activity of peritoneal 
macrophages specifically for 
pathogens including E. coli and 
S. Aureus.

Healthy adults should be able to meet their zinc requirements from diet 
alone, therefore supplements are not routinely required. Rich sources of 
zinc include:36

• Meat

• Shellfish

• Dairy products (e.g. cheese)

• Bread

• Cereal products (e.g. wheatgerm)

Table 1 continued: Nutritional advice to support patients to stay well this winter.
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Conclusion
Exposure to cold temperatures during the winter months can suppress the immune system and 

exacerbate pre-existing respiratory and circulatory problems. This poses a threat to the health and 

well-being of vulnerable populations such as older adults.

As the gut microbiome and immune system are intrinsically linked, the gut microbiome can  

be modulated to improve immunity. Healthcare professionals can support patients to maintain  

a healthy immune system by offering practical nutritional recommendations to support gut health. 

These recommendations centre around appropriate and sustainable lifestyle changes including diet, 

activity, sleep and vitamin or probiotic supplementation to support immune function.
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