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Fibre is a type of carbohydrate that is 
undigested and unabsorbed in the small 
intestine.1 Different fibres have different 
functionalities.  

Fibre plays an important role in the 

regulation of gastrointestinal (GI) tract 

function,2 including stool output.  

In addition, fermentable fibres fuel the  

gut microbiome (GM), promoting growth  

and diversity which is associated with 

positive health outcomes.3

High fibre diets are associated with  

lower risk of many GI and metabolic 

diseases as well as a longer life expectancy.1 

Despite this, the UK population fall 

significantly below the recommended  

daily intake of 30g/day.4

Carbohydrate classification

All carbohydrates are made from carbon, 

hydrogen and oxygen but are diverse 

in structure and function. The simplest 

carbohydrates are the monosaccharide 

sugars that provide the building 

blocks for longer chain carbohydrates 

such as disaccharides (2 sugar units), 

oligosaccharides (3-9 sugar units) and 

polysaccharides (9+ sugar units)  

(Figure 1).  

Figure 1:  Carbohydrate classification
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Defining fibre

Fibre is a term commonly used to classify 

a group of carbohydrates that resist 

digestion and absorption in the small 

intestine.1 There is no universal definition of 

fibre.2 The evolving definition of fibre in the 

UK is outlined in Figure 2.

Fibre solubility

Historically, fibre has been categorised 

on whether or not it is water soluble. 

These terms have little value in describing 

the health benefits or sources of fibres,2 

and following advice of the Food and 

Agriculture Organisation (FAO) in 2003,8 

should no longer be used.  

1950's
• References to dietary fibre begin to appear in research publications, 

considered to be indigestible constituents that made up the plant  
cell wall.

1991
• Fibre defined by Department of Health as NSP (non-starch 

polysaccharide).
• Measured in food using the Englyst method.
• Recommended that UK adults consume 18g/day.

2008
• The Scientific Advisory Committee on Nutrition (SACN) expand the 

definition to include all plant components resistant to digestion and 
absorption in the small intestine with proven health benefits.

• This definition considers soluble fibres (from oats, psyllium, pectin and 
guar gum) as fibre, alongside NSP.

2010
• European Food Safety Authority (EFSA) further expand the definition  

to include 'non-starch polysaccharides, all resistant starches, all  
non-digestible oligosaccharides with three or more monomeric units 
and other non-digestible, but quantitatively minor components that are 
associated with the dietary fibre polysaccharides, especially lignin.'

2015
• SACN review the definition 'dietary fibre should be defined as all 

carbohydrates that are neither digested nor absorbed in the small 
intestine and have a degree of polymerisation of three or more 
monomeric units, plus lignin.'

• UK guidelines updated to use the AOAC method to measure fibre.
• UK adult fibre requirements increased to 30g/day.

Figure 2: A brief history of fibre definitions in the UK1,5-7

Dietary fibre has a broad range of 
physiological and metabolic functions 
 in human health. 

Regulation of gut function

Fibre passes undigested into the large 

intestine where it acts as a bulking agent. 

High fibre diets increase stool output (i.e. 

frequency, consistency and weight) and 

stimulate gut peristalsis, decreasing GI 

transit time.2 This can reduce the risk of 

functional GI issues, such as constipation. 

Fuelling the GM

Fibres vary considerably in their ability to be 

fermented by the gut bacteria. Fructans, 

galacto-oligosaccharides and resistant 

starch are highly fermentable, whereas 

cellulose and lignin have low fermentability.2 

Fermentable fibres can act as a prebiotic. 

These are selectively utilised by microbes 

(such as Lactobacillus and Bifidobacterium) 

that result in health benefits.9

Fermentation leads to the production 

of short chain fatty acids (SCFA), 

predominantly acetate, propionate, and 

butyrate. This process is dependent on 

the amount and type of dietary fibre. 

For example, gram negative bacteria, 

Bacteriodetes, mainly produce acetate and 

propionate, while gram positive bacteria, 

Firmicutes, produce the majority of 

butyrate.9

SCFA are an important fuel for 

colonocytes, supporting healthy cell 

renewal. Furthermore, SCFA have also 

been shown to stimulate gut motility 

in animal models.10 SCFA also act 

as messengers in many immune and 

metabolic pathways including those which 

regulate fat and sugar metabolism.3 

More specifically, butyrate improves 

lipid metabolism by the activation of 

adiponectin (a hormone involved in fatty 

acid breakdown).9 

The composition of an individual’s GM 

will impact the extent and products of 

fermentation, with certain bacterial strains 

favouring particular fibres.2 Some strains 

are known as keystone species or primary 

degraders as they have a key role in fibre 

degradation, for example, Ruminococcus 

bromii which plays a key role in the 

degradation of resistant starch.9 

The importance  
of fibre in health  

and disease  
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Human studies have found 

supplementation with specific types 

of fibre increases selective strains 

of the GM. For example, inulin 

increases Bifidobacterium bifidum and 

Faecalibacterium prausnitzii, whereas 

oat β-glucan supplementation, increases 

Bacteroidetes and decreases Firmicutes.9 

To add complexity to this area, other 

studies have found a better response to 

fibre supplementation in those already 

consuming a higher intake, demonstrating 

that responses are highly individualised.11

Glycaemic control

The inclusion of particular fibres (including 

beta-glucans, pectins and psyllium) in 

a meal can reduce postprandial blood 

glucose levels. They form a physical 

barrier to digestion and slow gastric 

emptying, reducing rates of small intestinal 

absorption.12

Cholesterol

Beta glucans (found in oats and barley), 

have been shown to reduce cholesterol 

levels. These fibres form a gel in the gut 

which binds cholesterol rich bile acids 

preventing their reabsorption and therefore 

reducing cholesterol.13

Indirect benefits

Fibre within the food matrix is associated 

with other beneficial nutrients such as 

vitamins, minerals and phytochemicals, 

such as polyphenols.  

High fibre foods are generally associated 

with plant-based foods which are 

considered ‘healthy’ and micronutrient rich. 

Most phytochemicals (around 90-95%) are 

also fermented by gut microbes providing 

more potential health benefits.14

Protection from disease

Low fibre, Western-style diets are 

associated with lower microbial diversity.9 

Higher diversity has been associated 

with a lower risk of many metabolic and 

GI diseases. Gut microbial dysbiosis (i.e. 

altered or imbalanced gut microbiome) is 

seen as a ‘marker’ in many metabolic and 

GI diseases.15 This relationship is complex 

and the direction is not fully understood. 

A 2015 review of the evidence by SACN1 

found that for every 7g increase in dietary 

fibre there was significantly reduced 

relative risk of cardiovascular disease (CVD 

-9%), rectal cancer (-9%), colorectal cancer 

(-8%), stroke (-7%) and diabetes (-6%).  

These findings were supported by a more 

recent meta-analysis of 185 prospective 

studies and 58 clinical trials totalling 4635 

participants that concluded risk reduction 

of chronic disease was greatest when daily 

fibre intake was between 25 and 29g/day.15

For example,  the relative risk of CVD was 

reduced by 31% when compared with the 

lowest fibre intakes.15 

Fibre in the management of GI disease 

Guidelines for the management of GI 

and disorders, including diverticular 

disease, irritable bowel syndrome (IBS), 

inflammatory bowel disease (IBD) and 

functional constipation, recommend 

alterations in the amount and types of 

fibre consumed as part of treatment and 

management of symptoms.16-20 

A diet low in fermentable carbohydrates 

(the low FODMAP diet) can provide 

symptom relief in people with 

IBS,16 however reduces GM levels 

of Bifidobacteria,21 which may be 

detrimental in the long term. Probiotic 

supplementation alongside the low 

FODMAP diet can restore the GM,22 as 

can optimal reintroduction of fermentable 

fibre.23

These conditions do not contraindicate 

meeting the fibre recommendations, 

however individuals should be assessed 

and given personalised advice.16 

Dietary fibre increases should be 

gradual to allow the gut to adapt 

alongside adequate fluid intake.24

Calculation of  fibre content in food

There are two main laboratory methods 

used to calculate fibre content of food:

• Englyst method: measures non-

Starch Polysaccharide (NSP) content 

only25 and is an outdated method to 

calculate total fibre. 

• The Association of Analytical 

Chemists (AOAC) method: measures 

NSP and also other types of fibre such 

as resistant starches, non-digestible 

oligosaccharides and inulin.26 1g NSP 

is equal to approximately 1.3g total 

AOAC fibre.

It is important to note that food 

composition data sets, such as McCance 

and Widdowson’s Composition of foods, 

can contain a mix of fibre listed as NSP 

and AOAC, which impacts the results of 

any nutritional analysis. 
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Dietary fibre requirements in the UK

Adult UK fibre requirements were increased 

from 18g/day to 30g/day in 2015.1 Part of 

this increase was due to a shift from using 

the Englyst to AOAC fibre definitions (18g 

NSP is equal to approximately 23-34g 

AOAC fibre). The increase also reflected the 

growing evidence that intakes around 30g/

day provide the most health benefits.1

Daily fibre UK recommendations are shown 

in Table 1.

 

Data from the most recent National Diet 

and Nutrition (NDNS) survey (2016-2019) 

shows that mean fibre intakes were below 

recommendations for all age groups. Only 

9% of adults aged 19-64 years in the UK 

meet the 30g/day recommendation, with 

an average daily fibre intake of 19.7g/day. 

This intake deficit is a longstanding issue 

and recent statistical analysis of NDNS data 

shows that low intakes have remained fairly 

stable from 2008/09 to 2016/17.27

While there is some known underreporting of 

intake in dietary surveys, current UK dietary 

fibre intake data is concerning and should be 

a public health priority.

Food labelling in the UK

To be labelled as ‘high fibre’, a food must 

contain at least 6g fibre/100g or 3g 

fibre/100kcal. A ‘source of fibre’ must 

contain 3g fibre/100g or 1.5g fibre/100kcal.28

Dietary fibre content of foods

Most fibre is derived from the plant cell wall2 

and is therefore found in all plant foods. 

UK adults get 38% of their fibre intake 

from cereals and cereal products, 30% from 

vegetables (including potatoes) and 8% 

from fruit.29 

Good sources of fibre include:

 Beans, legumes, lentils

  Wholegrains such as wheat, rye, oats

  Vegetables, especially peas, okra, broad 

beans, sweet potato (with skin), broccoli

  Quorn, tempeh

  Nuts and seeds (especially chia and flax), 

bombay mix and sev (a fried chickpea 

flour snack)

  Fruit especially berries, kiwi fruit and 

dried fruit such as dates and figs

* Gradual diversification of plant foods in the diet  
   containing fibre such as wholegrains, pulses, fruits and   
   vegetables is encouraged.

Group Requirement (AOAC)

Children <2 years 

of age

No formal  
recommendation  
due to lack of data*

Children aged 

2-5 years

15g/day

Children aged 

5-11 years

20g/day

Adults 30g/day 

Increasing fibre: ideas for your patients 

  Choose wholegrains

• Opt for wholegrain carbohydrates, such 
as oats, wholegrain bread, brown rice 
and wholewheat pasta.

• Try new wholegrains such as pearl barley, 
spelt and bulgur wheat. 

 Get in your 5/day or more

• Build your meals around vegetables.

• Add a portion of soup or salad for lunch.

• Remember that dried, juices, frozen fruit 
and veg all count.

• Use seasonal produce to keep costs low. 

 Sprinkle seeds

• Create a super seedy sprinkle pot of 
seeds and add them to porridge, toast, 
cereal, salads, soup, dessert yogurt. 

 Go nutty

• Opt for nut butters on toast.

• Snack on a handful of nuts per day.

• Chop and add as a topping to curries 
and stir fries.

•   Add fibre when baking

• Sweeten baked foods with dates.

• Try added veggies e.g. grated 
courgette in cake or try black bean 
brownies.

• Add nuts and seeds to baked goods  
(e.g. bread, flapjacks and granola).

• Use recipes containing nut butters  
and avocado as fats. 
 
 Fibre boosting desserts

• Try making chia pudding.

• Have a serving of fruit such as berries.

• Sprinkle seeds, chopped nuts or 
toasted on yogurt and fruit. 
 
 Go plant-based

• Eat more plant-based meals  
(have a ‘meat-free’ Monday).

• Swap or bulk out meat in dishes for 
lentils or beans (e.g. add a tin of lentils 
to a beef Bolognese).

• Try quorn, tempeh and other higher  
fibre meat alternatives.

Table 1: UK recommended fibre intake per day1 

Conclusion
Due to its heterogeneous nature, fibre can be difficult to define and measure in food. 

Regardless, it is a key nutrient to optimise GI health, stool output, transit time and the 

GM. Fibre has been shown to consistently reduce the risk of metabolic and GI disease 

and is a marker of a healthy diet. Most of the UK population do not consume enough 

dietary fibre, which is a major health concern. Simple dietary changes can help to 

increase dietary fibre intakes, but advice must be tailored to the individual. 
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