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Chapter 5 - Discussion 

Wardle et al (2000) showed that respondents in the highest quintile for knowledge 

were almost 25 times more likely to meet current recommendations for fruit, 

vegetable and fat intake than those in the lowest quintile. This suggests that 

knowledge is an important factor in explaining variations in food choice.  Conversely 

Shepherd (2005) stated that whilst lack of nutritional knowledge plays an important 

part in changing dietary behaviours, motivation to change is more important.  He 

believes in many cases people lack the motivation to change.  This theory is 

contradicted by the HSE:2002 (The Health of Children and Young People, 2003) 

which discovered a large percentage of boys and girls were already trying to change 

their dietary intake to alter their weight. 

Table 5.1: The percentage of boys and girls trying to change their weight (HSE:2002) 

Weight change (%) Boys 

aged 8-15 

(%) Boys 

aged 16-24 

(%) Girls 

aged 8-15 

(%) Girls 

aged 16-24 

Gain weight 9 21 5 4 

Lose weight 18 22 31 54 

 

With these large proportions of males and females attempting to change their weight 

they are already at the “action” stage of Prochaska & DiClemente (1983) ‘Stages of 

Change’ model.  They are motivated and willing to implement changes.  It is essential 

these children have a broad nutritional knowledge to help them make informed 

decisions on which foods they should be eating to enable them reach their goals and 

reduce their risk of disease.  This chapter will discuss whether the students in this 

study possess that fundamental nutritional knowledge. 
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In the previous chapter the results were displayed as collected on the questionnaire.  

In this chapter in order to address the study population’s knowledge of each broad 

food group results have been extracted across the sections and will be discussed with 

relevant literature.   

 

5.1  Fats 

5.1.1  Expert recommendations 

The vast majority (88%) of the students recognised the recommendation to reduce 

their fat intake and 84% understood that it is saturated fat that they need to cut down 

on.   This is a large increase on the ASH30 study (Lake et al, 2007) where only 55% 

(n=208) recognised the recommendation to reduce fat consumption.  When asked 

what version of dairy foods experts suggest people should eat, 64% acknowledged 

“lower fat”, however when asked where saturated fats are mainly found only 35% 

answered “dairy products” with a third (33%) of the students believing saturated fats 

are found in both dairy products and vegetables.  The FSA emphasises the need to cut 

down on saturated fat but to compensate for this loss by increasing our consumption 

of unsaturated fats.  With only a third of students understanding that saturated fats are 

mainly found in dairy products the majority of students would be unable to act on 

these recommendations.   

 

A study by Kelly and Stanner (2003) showed that people were starting to pay 

attention to advice on reducing saturated fat in their diets.  They believed this was due 

to the large number of stories about diet, nutrition and health appearing in 

newspapers, magazines, on the radio and on television drawing attention to the 

dangers of consuming large amount of saturated fat and the link to heart disease.   
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5.1.2  Composition of foods 

Over three quarters (average 77%) of the study population correctly recognised which 

foods are high or low in fat. However, less than two-thirds of students (61%) 

recognised that polyunsaturated margarine is high in fat and a meager 22% correctly 

thought low fat spread was also high in fat.  This confusion over the fat content of 

low fat spread was also seen in the Parmenter et al (2000) UK study where only 15% 

recognised low fat spread is actually high in fat.  Over half of the students (53%) 

incorrectly believed butter contains more fat than polyunsaturated margarine which 

explains why 63% stated butter contains more calories than polyunsaturated 

margarine.  Buttriss (1997) showed similar results with 55% (n=1700) stating 

sunflower margarine was low in fat and 88% stating butter was high in fat.  When 

asked which out of fat, fibre, starchy foods and sugar has the most calories for the 

same weight, only 29% of the students answered fat and 36% chose sugar.  This was 

a similar result to the Parmenter et al (2000) UK study where 33% chose fat and 35% 

chose sugar.   

 

Students’ ability to identify which foods are high in saturated fat was much weaker 

than their ability to generally identify fats in food.  Only 38% correctly thought meat 

was high in saturated fat, whilst almost half the students (53% and 44% respectively) 

incorrectly thought that olive oil and sunflower oil are high in saturated fats.  It 

therefore comes as no surprise that only half the students (51%) understood that 

harder fats contain more saturates and to confirm the widespread confusion over fats, 

more than a quarter (26%) answered they were unsure.  This uncertainty over 

saturated fat in meat could cause a problem when students are overestimating the 

portion size for meats (see section 5.6.3).  A study by Mazier & McLeod (2007) 
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showed fat knowledge of university students in Canada increased from first to fourth 

year.  They believed this was due to first year students being fed on campus and 

fourth year students purchasing and preparing their own meals off campus.  In the UK 

Food Technology has recently been made compulsory in schools from 2011 the effect 

of these classes won’t be seen in sixth forms students for another 10 years.   

 

Startlingly less than two thirds of students understood chocolate (61%) is high in 

saturated fat, whilst Buttriss (1997) showed 83% of her UK study population 

(n=1700) acknowledged chocolate as high in fat.  Chocolate is marketed as an item of 

“confectionery”, more commonly called “sweets” in England.  “Sweets” are 

renowned for being high in sugar which is linked to tooth decay in children but their 

fat content is not advertised.  If the students were asked whether chocolate is high in 

sugar a large percentage may have answered correctly, however due to its 

generalization as a “sweet”, chocolate is not thought of as high in fat.   

 

It is a concern that for each question relating to saturated fat approximately one sixth 

of the study population (average 18%) did not feel confident enough in their 

knowledge to choose an answer.  In February 2008 the Food Standards Agency 

announced the first steps of its activity to help people in the UK reduce their saturated 

fat in their diet from 13.3% to 11% of their food energy by 2010.  There are 4 themes 

to their program – 1) consumer awareness of the impact of saturated fat on health, 2) 

promotion of healthier options, 3) portion size control, 4) reformulation of 

mainstream products (FSA, 2008a).  There progress will be made public and 

reviewed after 2 years.   
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With the FSA making a concerted effort to increase awareness of saturated fats in 

food maybe the level of knowledge of sixth form students will increase over the next 

2 years. 

 

It is clear to see that some topics have not been widely advertised in the media or 

addressed within the school curriculum e.g. cholesterol, monounsaturated and 

polyunsaturated fats.  When asked what in the diet was most likely to raise people’s 

blood cholesterol a surprising majority (44%) correctly answered saturated fat.  

Conversely when asked whether it is possible for some foods to contain fat but no 

cholesterol, over a third (38%) of students answered they were unsure.  When 

identifying monounsaturated and polyunsaturated fats at least a quarter of students 

(27% and 28% respectively) answered they were unsure.  Just over a quarter of 

students knew olive oil contains mostly monounsaturated fats which is hardly an 

improvement on the just under a quarter of respondents in the UK study conducted by 

Parmenter et al (2000).  With the school curriculum not addressing these topics, the 

main information source for these students is the media.  66% of the students said 

they obtained nutrition advice from the radio/ TV/ magazines, however only 56% 

thought this information were reliable.  Some media messages on healthy eating are 

‘confusing, often conflicting, frequently not based on good quality evidence and are 

based on frank misinterpretation or misunderstanding of nutritional science’ (Buttriss, 

2003).   

 

5.1.3  Healthy choices 

Over half of the students (56%) chose a muesli bar as a low fat, high fibre snack.  

This result is comparable to the Parmenter et al (2000) study in which 47% chose the 
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muesli distracter option.  This could be explained by only 41% of students identifying 

that nuts are high in fat and muesli is currently advertised on television as a “healthy” 

breakfast.  In March 2008 Jordans (Britain’s largest leading independent breakfast 

cereal manufacturer) launched a trial edition of “macho muesli” specifically designed 

to encourage men to eat breakfast.  The emphasis is on the wholegrain nature of 

muesli (51% wholegrain) although the amount of fat in the nuts and sugar in the dried 

fruit is not mentioned (Talking Retail, 2008).   

 

Students have shown they identify dairy products as high in saturated fats and as 

cheeses are dairy foods the majority appears to classify all cheeses as “high in fat”.  

Predictably only a small percentage thought wholemeal crackers & cheese contained 

less fat than raisins; cheese on wholemeal toast contained less fat than beans on 

wholemeal toast; and wholemeal crackers & cheddar cheese was healthier than a 

baked apple.  However although students understand that cheese does contain a large 

amount of fat they appear to be unable to distinguish between fat content in different 

cheeses - only 22% of the students recognised that cottage cheese is low in fat.  When 

asked which cheese would be the best choice for a lower fat option the majority of 

students (88%) understood that stilton was not a good choice but they divided their 

allegiance equally between the remaining three options of edam (correct choice 29%), 

plain cream cheese (30%) and cheddar (29%).  Stilton is not a common choice for 

sandwiches and is usually enjoyed as a dessert cheese; however cheddar is the 

nation’s favourite cheese (British Cheese Board, 2008).  How often students are 

brought into contact with each cheese in everyday life could have had an impact on 

the student’s choice of what they believed to be a low fat cheese.  “Philidelphia” (a 

cream cheese) is advertised on TV as a low fat option.   
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The introduction of the “traffic light labeling system” has increased the ease of 

choosing a healthier option in the supermarkets. Supermarkets which are currently 

participating in the scheme with their own brand products are doing so voluntarily.  

The FSA has produced three 10 second TV adverts to increase the awareness of the 

traffic light system (FSA, 2008c).  Although these adverts identify the three main 

colours (red, amber, green) to look for on packaging, nothing more is explained.   

 

Figure 5.1: Example of traffic light labeling at Asda & Sainsburys (FSA, 2008d) 

 

        

 

Other supermarkets are using the GDA (Guideline Daily Amount) campaign e.g. 

Tescos, Sommerfield, Morrisons, where the percentage of your recommended daily 

amount is shown on the label.  The GDA campaign director Jane Holdsworth believes 

this is a “simpler more accurate” system however it may not be as quick to interpret 

as the traffic light system as many people may not understand percentages (BBC 

News, 2007). 
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Figure 5.2: Example of the GDA campaign 

 

It may be more beneficial for the government to decide which system is more useful 

and then make this one compulsory.  This system could then be rolled out into 

education in the classroom and also on food in the school canteen.  This would 

increase the amount of exposure students have to this new concept and increasing 

awareness and allowing them to make more informed, healthier choices.  Lobstein & 

Davies (2008) believe nutrient profiling is both feasible and practical.  They believe it 

is a desirable step in the fight against obesity and other non-communicable diseases.   

 

When asked which chips would be healthiest out of thin cut, thick cut and crinkle cut 

the majority (48%) incorrectly answered “thin cut”.  This result is less than the 

Parmenter et al (2000) UK study where only 30% of their study group (n=1700) did 

not know thick cut chips were healthier in comparison to 64% in the current study.  

Students are taught the effects of surface area in both Chemistry and Biology at 

GCSE but they may not have solidified the link between the increased absorption of 

oil due to the larger surface area.   
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5.1.4  Diet and disease relationships 

The link between obesity, heart disease and a high fat diet was recognised by almost 

three quarters (69%) of the students.  This was the second largest recognised diet-

disease relationship next to alcohol and liver problems.  All the answers the students 

presented as examples of health problems/diseases related to a high fat intake were 

correct.  74% of students thought eating less saturated fat would help prevent heart 

disease.  This result is slightly lower than the Parmenter et al (2000) UK study in 

which 85% of the study group were aware of the link between fat intake and disease 

and over 90% knew about the link between saturated fat and heart disease.   

 

The question asked if any diseases were related to how much fat a person eats, it was 

not specialized into which types of fat cause an increased risk of obesity, heart 

disease etc.  Hu et al (2001) completed a critical review proving different types of 

dietary fat have different effects on disease.  Oh et al (2005) went on to prove that 

polyunsaturated fat intake was inversely associated with CHD risk.  Considering that 

the students’ previous knowledge of monounsaturated and polyunsaturated fats was 

poor it is unlikely they have been taught of the positive effects polyunsaturated fats 

can have on the risk of heart disease.  Without the full picture it is difficult for them 

to make an informed choice.   

 

Cancer was not mentioned as a risk of a high intake of fat however evidence from 

Cancer Research UK states that too much saturated fat can increase your risk of 

breast cancer (Cancer Research, 2003).  This is something that should be taught in the 

classroom so women are aware of this fact.   
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5.1.5  Portion sizes 

Students were asked to state how many portions between 1 and 10 are recommended 

daily for foods and drinks high in fat and sugar.  14% of students answered “0” 

(which was not an option!), with 59% thinking only 1-2 portions is sufficient and 

13% not answering at all.  When observing whether students are able to recognise 

what constitutes a portion of fatty foods only half of the group (50%) was correct.  In 

most cases they are overestimating a single portion e.g. an ice cream scoop the size of 

a tennis ball (68%), 2 chocolate biscuits (53%), cheese the size of a credit card 1cm 

thick (50%).  Due to this overestimation it is easy to understand that what the students 

consider being 1-2 portions of fatty foods could actually be 3-4 portions, which is a 

correct recommended daily intake.  Conversely this overestimation of portion sizes 

for fats was not seen by Burger et al (2007) who showed that college students chose 

much smaller portion sizes for high fat foods relative to high carbohydrate foods.   

 

A study carried out in Johannesburg (Steyn et al, 2006) on adolescents showed that 

education of portion sizes using three dimensional food models were the most 

effective way of getting students to accurately estimate portion sizes, however it was 

the drawings that allowed better accuracy of estimation of nutrients.  If these food 

models and drawings are made a compulsory part of the curriculum with all schools 

owning a set, students will have more of an idea of what it is “expected” for them to 

eat daily.   

 



 93

5.2  Fruit and Vegetables 

5.2.1  Expert recommendations 

There has recently been a HUGE media advertising campaign to increase the nation’s 

consumption of fruit and vegetables.  The 5-a-day symbol is seen on a variety of 

packaging and marketing campaigns.   

Figure 5.3:  The 5-a-day symbol 

 

The message has evidently been understood by the study population as 95% of the 

students thought they should be eating more fruit & vegetables, with 97% suggesting 

they should have 5-6 portions of fruit & vegetables a day.   

 

Encouragingly 80% of the study group knew they could count a glass of unsweetened 

fruit juice as one serving of fruit.  In February 2008 Tropicana (UK’s number 1 juice 

brand) launched a ₤4.5m marketing campaign to help boost the Governments 5-a-day 

message through advertising their smoothies and juices.  Juices can count as one 

serving of fruit and smoothies (as they are a variety of fruits) can count towards two 

servings (Pepsico, 2008).  It is clear that advertising campaigns such as this are 

successful in reaching out to the adolescent population.  The consumer must be 

careful however as in The Daily Mail (2007a) a number of brands of smoothies were 

named and shamed for containing more sugar per 100g than coke!   
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When asked again in section 5 (portion sizes) how many portions of fruit & 

vegetables they should have a day only 77% answered 5-6 portions.  This could show 

a misunderstanding of the question as 10% did not answer at all.   

 

During the ASH30 follow-up study (Lake et al, 2007) only a small number of 

respondents referred to the “5-a-day” message (data was collected in 2000-2001).  In 

the Parmenter et al study (2000) only 30% of their study group acknowledged that 

experts recommend 5-6 portions of fruit & vegetables per day.  The Department of 

Health (DH) 5-a-day campaign started in 2002 (www.5aday.nhs.uk) and in 2004 the 

Government produced the White paper outlining aims to make it easier for people to 

choose a healthier lifestyle (DH, 2004a).  This caused fruit and vegetable schemes to 

be started in Primary Schools across the UK but these would not have affected the 

children in this study.   

 

It is more likely the television series of Jamie Oliver programs broadcast between 

February and March 2005 brought the need to increase our consumption of fruit and 

vegetables to 5-a-day to the attention of the general population.  Since then most 

major supermarkets – Sainsburys, Tescos, Morrisons and Waitrose have all produced 

television adverts promoting the consumption of “5-a-day”.  Kelly & Stanner (2003) 

believe the “5-a-day” message has many attractive qualities – ‘it is simple, clear, 

positive, quantified and food based’ which is why they believe it has been so 

successful.   
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5.2.2  Diet and disease relationships 

Only 41% of the students are aware that a lack of fruit and vegetables in their diet can 

lead to major health related problems.  This was less than the Parmenter et al (2000) 

study in which 59% were aware of the link.  Of the 41% some suggested examples of 

health problems were incorrect e.g. diabetes.  The majority recognised that fruit & 

vegetables contain essential vitamins and minerals and a diet lacking in these can 

cause scurvy, rickets and a poor immune system (similar answers were registered by 

Parmenter et al, 2000).  A diet lacking in Vitamin C and calcium causing scurvy and 

rickets respectively is addressed at KS3 in Science in both years 8 and 9.  This 

repetition of these diseases and building on children’s knowledge each year through a 

“spiral curriculum” has proved to have had a positive effect in relation to knowledge 

retention.  Some of these topics may be covered in other subjects such as history as 

well.  The idea of topics becoming cross curricular is slowly being brought into 

schools, spearheaded by Citizenship and PSHE.   

 

Only 2 students linked a lack of fruit & vegetables to cancer.   This lack of knowledge 

of cancer risks was clearly shown when over a quarter of students (average 28%) 

were unsure when asked whether various aspects of a diet would help reduce the 

chance of getting certain types of cancer.  Only 40% and 51% thought an increase in 

fruit and fruit & vegetables respectively would help reduce the risk of cancer.  This is 

akin to the Parmenter et al (2000) study in which 42% thought eating more fruit & 

vegetables would reduce the risk of cancer.  Cancer Research UK are currently 

advertising a diet rich in fruit and vegetables reduces the risk of getting mouth, gut 

and stomach cancer (Cancer Research, 2008).  However as there is not currently a 
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media advertising campaign addressing this link, the message does not appear to be 

being received by the students.   

 

When asked whether they had heard of antioxidant vitamins only 44% stated they 

had; and when asked to identify antioxidant vitamins a third of the 44% were unsure 

and less than half correctly identified vitamins A, C and E.  This is an improvement 

on the Parmenter et al (2000) UK study during which only 22% said they had heard 

of antioxidant vitamins.  Antioxidant vitamins appear in the GCSE Food Technology 

curriculum but not in the specifications of any compulsory subjects.  The “Grab 5!” 

curriculum pack has recently been released (2005) to encourage 7-11 year olds to eat 

more fruit and vegetables.  It contains a variety of ideas and worksheets across the 

subjects taught in Primary Schools to ensure that messages being given around 

healthy eating are “consistent and mutually reinforced” (Sustain, 2005).  Antioxidant 

vitamins are included within this pack, so hopefully the foods containing these 

vitamins and the positive effect they have on cancer will start to spread throughout 

Secondary Schools.  However if the message is not later reinforced it will be lost.     

 

The second largest recognised disease to lack of fruit & vegetables was “heart 

problems”.  When asked whether eating more fruit & vegetables would help prevent 

heart disease two-thirds of the students (64%) answered “yes”, with only 16% being 

unsure.   
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5.2.3  Portion sizes 

Even though the campaign to increase fruit & vegetables in our daily diets has been 

understood by these students, the correct portion size for fruit & vegetables has not 

been so well received.  68% of students incorrectly thought 2 handfuls of grapes were 

one portion and only 44% correctly thought 3 tablespoons of vegetables was a 

portion.  In the case of fruit & vegetables it is less detrimental for the students to 

believe that a larger portion is correct as it may encourage them to eat more fruit & 

vegetables per day! 

 

5.3  Sugars 

5.3.1  Expert recommendations 

The message to cut down on sugary foods was identified by 95% of the study 

population which is analogous with the Parmenter et al (2000) study where over 90% 

(n=1700) of the respondents were aware of the recommendation to cut down in sugar 

in their diet.  One of the main findings from the National Diet and Nutrition Survey: 

young people aged 4-18 years (2004) was that non-milk extrinsic sugars provided on 

average 16.7% of food energy for boys and 16.4% for girls.  This exceeds the COMA 

recommendation of no more than 11%.  This is a problem which needs to be 

addressed.   

 

5.3.2  Composition of foods 

A large majority of the students (average 83%) correctly recognised foods which are 

high and low in sugar.  This knowledge was reaffirmed when 60% of students 

thought that a banana with plain yoghurt was a healthy sweet alternative to honey on 

toast, a cereal bar or a plain digestive biscuit; and a baked apple was healthier than a 
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strawberry yoghurt, wholemeal crackers & cheddar cheese or carrot cake with cream 

cheese topping.  The only question to receive a low score was whether tinned fruit in 

natural juice was high or low in added sugar.  Only 55% answered “low” but this 

could be due to students misreading the question and answering whether tinned fruit 

in natural juice was merely high in sugar. 

 

An article in the Daily Mail (2007b) showed how the amount of sugar in “healthy” 

products has doubled in 30 years.   

Figure 5.4: Diagram taken from The Daily Mail website indicating the rise of sugar in 

five products over the last 30 years. 

 

Special K is continually advertised on TV as a “healthy cereal” asking the public to 

take the “Special K Challenge” of a bowl of cereal for both breakfast and lunch for 2 

weeks with a nutritionally balanced meal in the evening, which will result in you 

becoming “Slimmer for Summer” (Kelloggs, 2008).  This challenge is based on the 

internal research by Hooper (2002) where 75% of the university students who 

participated had slimmer waists and hips after 2 weeks.  There is no mention on the 

website of whether students continued with the diet, what happened after they 

stopped, or whether their health was affected in other ways e.g. tooth decay.   
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When presented with the statement that brown sugar was a healthy alternative to 

white sugar only 32% knew this was false!  With current advertising stating the 

benefits of brown pasta and brown rice it is only natural that students make the 

assumption that brown sugar is also a healthier alternative to its white counterpart 

(New York Times, 2007).    

 

Students need to be educated on how products are marketed to the consumer.  Many 

products that are labeled as “low fat” (which entices the consumer to buy the product) 

are actually very high in sugar.  E.g. Weight Watchers Brownies are only 3% fat but 

48% sugar!  If students are taught how to read food labels at school they will not fall 

foul of this marketing trickery.   

 

5.3.3  Diet and disease relationships 

Two-thirds (66%) of the students were aware of a link between consuming too much 

sugar and subsequent health problems.  The vast majority of students (n=40) 

recognised that diabetes is a disease linked to a high intake of sugar in the diet, with 

the second and third most commonly recognised health problems being tooth decay 

and obesity respectively. These results are equal to the 2000 UK study (Parmenter et 

al) where only a quarter of respondents mentioned tooth decay.  However a third of 

the students are still not acknowledging the very important relationship between sugar 

and disease.   

 

Doctor diagnosed diabetes prevalence more than doubled among women between 

1994-2003, and there has been a further rise since 2003 from 4.3% to 5.6% in men 

and 3.4% to 4.2% in women (HSE:2006, 2008).  In 2006 Diabetes UK estimated that 
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750,000 people have diabetes but have not been diagnosed.  An article on the BBC 

website (2005a) stated that 10 years ago type 2 diabetes was unheard of in children, 

whereas today Diabetes UK are confirming that a growing number of type 2 diabetes 

cases are being seen in children and adolescents (Diabetes UK, 2006).  Diabetes is a 

serious condition which can lead to blindness, kidney failure, heart disease, stroke 

and nerve damage that can lead to amputation.  Diabetes UK is launching a UK wide 

poster campaign in Oct-Nov 2008 to increase awareness of this “Silent Assassin”.  It 

is vitally important that the cause and effect of diabetes in taught in schools to prevent 

this disease escalating in prevalence over the next 10 years.    

 

 Only 35% of students correctly thought that eating less sugar will have no effect on 

certain types of cancer, while 29% were unsure.   

 

5.3.4  Portion sizes 

Merely 5% of students knew they should consume 3-4 portions daily of foods high in 

fat and sugar.  Please see section 5.1.5.  In a recent press release from the FSA 

discussed evidence on portion size for the UK (FSA, 2008b).  It was proved that 

larger portion size packs are available for many products including luxury cookies, 

American muffins, luxury ice cream bars, sausages, premium crisps, and chocolate 

confectionery.  A lot of these products are very high in added sugar and in some cases 

the portion size increase has been subtle so consumers are less aware they are 

consuming larger amounts e.g. In 1994 Coca-cola increased the size of their packing 

by releasing the 500ml plastic bottle to be sold alongside their 330ml aluminium cans.  

One bottle of Coca-cola classic contains approximately 53g of sugar in comparison to 

39g in the can (Coca-Cola, 2008).  Conversely this year (2008) Cadburys reduced the 
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size of their “family share” chocolate bars from 250g to 230g.  However as the price 

has not changed it is thought Cadburys have reduced the pack size for profit and not 

for health reasons (The Independent, 2008).   

 

5.4  Fibre 

5.4.1  Expert recommendations 

Only two-thirds (67%) of the study population recognise that current 

recommendations are to eat more foods high in fibre.  Eight out of 10 children eat less 

fibre than recommended (The Fibre Foundation, 2008a).  

 

5.4.2  Composition of foods 

Due to only two-thirds of the study group recognising a need to increase consumption 

of foods high in fibre, it is of no surprise that an average of 60% of students can 

correctly identify foods high and low in fibre.  The two food items which stand out 

above the rest are - 82% of students identified baked potatoes with skins as high in 

fibre and only 22% distinguished that cornflakes are low in fibre.  Nestle cereals 

currently advertise that they are “whole grain for the whole family”.  In schools 

students are taught whole grain foods contain more fibre however a 50g serving of 

Nestle “Cheerios” contains a measly 3.3g of fibre whereas Nestle “Shredded Wheat” 

contains almost double that amount at 5.9g (Nestle Cereals, 2008) so a statement of 

the packet of “Nestle guarantees whole grain in every single box” could be 

misleading to the consumer.     
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5.4.3  Healthy choices 

56% and 26% of students comprehend that a muesli bar and raisins are both higher in 

fibre than strawberry yoghurt and wholemeal crackers & cheddar cheese.  It is 

encouraging that the majority (48%) of the students were familiar with beans on toast 

being a low fat, high fibre snack.  The Fibre Foundation lists its top 10 ways to 

increase the fibre in your diet on their website – in summary it suggests the public 

should switch to wholemeal bread and pasta, switch to brown rice, eat more fruit and 

vegetables including their skins, switch to bran based breakfast cereals and have 

beans or lentils 2-3 times per week (The Fibre Foundation, 2008b).   

 

5.4.4  Diet and disease relationships 

Less than a third (29%) of the students were aware of any major health problems or 

diseases related to a low intake of fibre.  This is a vast reduction on the 62% which 

identified the link in the UK based Parmenter et al (2000) study.  The main 

recognised health problems were constipation (n=12) and bowel problems (n=9).   

 

Exactly half of the students acknowledged a link between eating more fibre and 

reducing their chances of certain types of cancer, whilst a quarter (27%) were unsure.  

However only 22% appreciated there is no link between eating more fibre and 

preventing heart disease.   

 

This month (September 2008) Mark Ramprakash (England Cricketer and winner of 

the popular UK TV show “Strictly Come Dancing”) has partnered up with the Fibre 

Foundation to encourage the Nation to eat more fibre.  He has had his body painted 

with his internal organs to try to demonstrate how fibre “does more than just ease 
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constipation”.  Getting a celebrity to endorse a product can be very effective – it can 

greatly increase consumers’ awareness of the advertisement and capture their 

attention e.g. Jamie Oliver and Sainsburys, Gary Lineker and Walkers crisps, George 

Foreman and his “lean mean grilling machines” or Gordon Ramsey and Gordon’s Gin 

(Celebrity Endorsement, 2008).  It is the hope of the Fibre Foundation that by using 

Mark to front their campaign more people will pay attention and start to eat more 

fibre!   

 

Figure 5.5:  Mark Ramprakash has had his body painted by the Fibre Foundation to 

advertise to the British Nation that eating more fibre will help lower their risk of heart 

disease, colon / bowel / breast cancer and diabetes (The Daily Mail, 2008). 

 

The Fibre Foundation has recently produced a very colourful and comprehensive 

report which is free from their site to explain the benefits of fibre to the public (The 

Fibre Foundation, 2008c).   
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5.4.5  Portion sizes 

The main foods which are high in fibre are found in the groups “bread, rice, potatoes, 

pasta and other starchy foods” and “fruit & vegetables”.  Discussion of these portion 

sizes are addressed under sections 5.7.3 and 5.2.3. 

 

5.5  Salt 

5.5.1  Expert recommendations 

Recently an advertising campaign on reducing salt in the diet has been launched with 

several supermarkets now including whether a food is high or low in salt on their 

packaging (traffic light labeling - FSA, 2008d).  This campaign has evidently had an 

effect as 90% of the students were aware that experts recommend we should eat less 

salt.  During the ASH30 study (Lake et al, 2007) carried out in 2000-2001 only 8% 

(n=208) recognised the recommendation to reduce salt intake.   

 

In 2006 the FSA created a target to reduce the daily salt intake to 6g per day.  A 

number of major retailers e.g. ASDA, Tescos, Sainsburys, The Association of Cereal 

Food Manufacturers, the Federation of Bakers and Kraft have voluntarily reduced the 

amount of salt in a wide range of their products (FSA, 2006).  The FSA have created 

a website entirely dedicated to salt – www.salt.gov.uk where a number of points are 

addressed from salt myths, to hidden salt and how salt effects your health.  If websites 

such as this, the Fibre Foundation, the British Heart Foundation and Diabetes UK are 

accessed in an IT lesson it would create cross-curricular repetition which would 

cement the knowledge within the child and also give them ideas of where to access 

more information if they wanted to.     
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5.5.2  Composition of foods 

The large majority of students (average 78%) were correct in recognising that both 

sausages and kippers are high in salt; and pasta and frozen vegetables are low in salt.  

Conversely a pitiful 35% of students recognised red meat as low in salt and only 46% 

were aware that cheese is high in salt.  The Parmenter et al (2000) study corroborated 

this misunderstanding with fewer than 50% of their respondents (n=1700) realizing 

cheese is high in salt.   

 

5.5.3 Healthy choices 

When asked about reducing salt in their diet 20% and 21% of the study population 

incorrectly thought gammon and soy sauce respectively were low in salt, nonetheless 

46% identified a mushroom omelet as the low salt option.  75% of salt in our diets 

comes from processed foods e.g. ready meals, sauces, baked beans and pizza (FSA-

salt, 2008).  If students understood how much salt was in individual foods they would 

understand that by having chicken and vegetables on their pizza they would be eating 

less salt than choosing a pizza with pepperoni and extra cheese!  Once students 

understand the basics composition of foods they can apply them to meals which are 

made up from a variety of foods.   

 

5.5.4  Diet and disease relationships 

Ominously less than half (48%) of the study population was aware of a relationship 

between high salt intake and a major health problem.  This is a decline in awareness 

from the 2000 UK study (Parmenter et al) in which over 60% knew of the dangers of 

a high salt intake.  Yet of this minority almost all were correct in identifying heart 

disease, high blood pressure, kidney problems and stroke as related diseases.  This 
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link to heart disease was echoed in a later question where 69% of the population 

answered that eating less salt would help prevent heart disease.   

 

High blood pressure or hypertension is sometimes called the “silent killer” as most 

people with high blood pressure have no symptoms and therefore don’t realize they 

have it.  High blood pressure increases the risk of heart disease and stroke.  The 

recent increase in “traffic light labels” stating the amount of salt in a prepackaged 

meal will hopefully help educate the public but as people are not aware of the danger 

they are less likely to change their lifestyle until it is too late.  An increase in salt 

education in schools is necessary to get the message across to the population.   

 

Only a quarter (27%) correctly thought that reducing their salt intake will have no 

effect on the chance of getting certain types of cancer.  Half of students (46%) 

incorrectly thought it would reduce their risk.   

 

5.6  Meat, fish, eggs, beans and non-dairy sources of protein 

5.6.1  Expert recommendations 

The recommendation that people should eat less meat has not been widely advertised 

and this is obvious in that only 8% of the study population recognised this fact with 

5% stating that they were unsure.  This is a sizeable reduction in recognition from the 

49% in the UK based Parmenter et al (2000) study.  The recommendation to eat less 

meat is mainly targeted at red meat due to its high saturated fat content.  Meat, meat 

dishes and meat products contribute towards 23% of total fat intake (NDNS, 2004).  

Consumption of animal protein as poultry or fish is regarded as a healthier alternative 

(BBC Health, 2008).   
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The 2007 World Cancer Fund report recommended meat eaters limit their 

consumption of red meat to no more than 500g per week but this message has 

obviously not been passed on to the general population.  This lack of knowledge was 

reiterated by 39% of students thinking that a small amount of pasta with a lot of 

bolognaise sauce was healthier than lots of pasta and less sauce.  Men are more likely 

to consume meat, meat dishes or meat products than women (NDNS, 2004) however 

there has been a reduction in the consumption of meat, meat dishes and meat products 

since the NDNS survey in 1986/7.   

 

5.6.2  Composition of foods 

On average 70% of the students correctly identified foods which are high and low in 

protein.  This is a topic which is addressed at both KS3 and KS4 in the Biology 

National Curriculum (DCSF Standards Site, 2008).  Through the spiral curriculum, 

repetitions of some topics which are then taught in more detail have proved to be 

better retained by students.   

 

When asked whether certain foods are healthy alternatives to red meat, an average of 

26% of the students were unsure.  None of the options given were well answered with 

only a third (average 37%) recognising baked beans, nuts and low fat cheese as 

healthy alternatives.  With students being both unaware of the fat content of many 

food items and whether the fat they contain is monounsaturated, polyunsaturated or 

saturated fat it would be difficult for them to choose a healthy alternative to red meat.   
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5.6.3 Portion sizes 

50% of the study population was aware that they should consume 1-2 portions of 

meat, fish, eggs, beans & other non-dairy sources of protein per day.  However 27% 

thought they should consume 3-4 portions daily.  Again this lack of accuracy in the 

number of recommended portions per day can be accounted for by a lack of 

knowledge of correct portion sizes.  Less than half of the students correctly identified 

a portion of meat, fish and beans.  Numerous websites liken a portion of meat to a 

pack of cards and a portion of fish to the size of a cheque book (BUPA, 2008) but 

with many students never having seen a cheque book these comparisons are outdated 

and need changing.  Again with portion size models in schools students will have 

more of an idea of what they should be aiming for on their plates.   

 

5.7  Starchy foods 

5.7.1  Expert recommendations 

The recommendation that people should eat more starchy foods has also not been 

well advertised.  Once more this is apparent by only 5% of the study population 

acknowledging this statement.  These results are echoed in the Parmenter et al (2000) 

UK study in which only 10% were aware of the recommendation to eat more starchy 

carbohydrates.  Conversely 62% of students answered that 2 thick slices of bread with 

a small amount of cheddar cheese was healthier than 2 thin slices with a large amount 

of cheddar cheese; and 61% knew a large amount of pasta with a small amount of 

bolognaise sauce was healthier than a small amount of pasta with a large amount of 

bolognaise sauce.  Yet this distinction of the healthier choice could be a result of the 

size of the piece of cheese due to fat content and the amount of sauce due to fat/sugar 

content and not addressing the increase of starchy foods in each healthy meal.   
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If the question of whether we should eat more starchy foods was asked in a different 

way a more positive response may be observed e.g. Current expert recommendations 

are to cut down on fat and sugar intake; to ensure healthy energy levels are 

maintained which food group do you think people should increase their consumption 

of?  It was well recognised by over 90% of the study group that people should cut 

down on fat and sugar but they may have never thought about which type of food 

needs to be eaten to substitute this loss of energy.   

 

5.7.2  Composition of food 

On average 76% of the students correctly identified foods which would be classed as 

“starchy foods”.  Again this is a topic which is addressed at both KS3 and KS4 in the 

Biology National Curriculum (DCSF – Standards Site, 2008) and through this 

repetition students are more likely to recall information on starchy foods.   

 

An encouraging 87% of the students were aware that wholegrain bread contains more 

vitamins and minerals than white or brown.  Bread companies spend vast quantities 

on advertising their products on television e.g. the recent Hovis advert runs for over 2 

minutes and cost of filming plus the cost of airtime for the advert is around ₤15m 

(The Guardian, 2008). Kingsmill have produced a television advert to help parents get 

their children to make the transition from white bread to wholemeal bread with a 

50:50 option – it looks like white bread but has all the goodness of wholemeal bread.  

Adverts such as this make it clear to the general public what type of bread they should 

be eating.   
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5.7.3  Portion sizes 

Only 9% of the study population correctly identified that they need 5-6 portions of 

bread, rice, potatoes, pasta and other starchy foods.  The majority (71%) thought they 

needed less than 5 portions per day but when more than half of the students are 

overestimating portion sizes for starchy foods (75% of students thought one portion 

of starchy foods was 2 slices of bread, and only 40% accepted that 3 heaped 

tablespoons of cereal is one portion) it is reasonable for them to believe they need less 

than the recommended amount.   This overestimation of portions of starchy foods was 

confirmed by Swartz & Byrd-Bredbenner (2006) who assessed the size of portions 

chosen by young adults (16-26 year olds, n=177) from a range of foods.  The portion 

sizes of cornflakes and toast chosen at breakfast and of bread chosen at lunch were 

wildly above the “typical/reference” portion size.   

 

As starchy foods provide a large amount of energy in the diet an overconsumption of 

them can cause weight gain.  Students may eat wholemeal bread and brown pasta as 

they know it is beneficial for them but the huge portion sizes may have a detrimental 

effect.  Students are noticeably clueless about the majority of portion sizes other than 

fruit and vegetables (and even then they overestimate).   

 

5.8  Dairy 

5.8.1  Composition of foods 

Two questions were asked comparing whole and skimmed milk.  The first asked 

whether whole milk contained more protein and the second asked if whole milk 

contained more calcium.  In each case only a third of the study population (34% and 

35% respectively) answered correctly and almost a fifth (average 18%) was unsure.  
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The misunderstanding that whole milk contains more calcium than whole milk was 

also observed in the UK study by Buttriss (1997).  Cheese is an important dairy 

product which can be very high in calcium (e.g. ricotta cheese) however this 

questionnaire only asked about the fat content of cheese which can be found in 

section 5.1 Fats. 

 

5.8.2  Portion sizes 

50% of the study population correctly believed they need 1-2 portions of milk & dairy 

foods per day.  There was only one classification of a dairy portion – 150ml of 

yoghurt which 77% of students correctly identified as an accurate portion size.  The 

Tesco Healthy Living Tracker (2007) states how some foods such as yoghurts have 

standard portion sizes – one pot – which makes monitoring portion sizes much easier 

(www.tescotracker.com).     

 

5.9  Alcohol 

5.9.1  Calorie content 

The knowledge of the number of calories in different alcoholic drinks was very weak.  

For each drink approximately 11% of the study population did not give an answer.  In 

the examples of beer, wine and “alcopops” (Bacardi Breezer and WKD Blue) the 

majority of the students thought the calorie content was lower than the actual amount.  

However in the examples of single spirit and mixers, the majority of students thought 

the calorie content was higher than the actual amount.  The amount of calories in a 

large glass of white wine was estimated correctly by 30% of the students however 

29% thought it was lower and 31% believed it was higher.   
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The popular culture of “binge drinking” could involve the intake of a days 

recommended calories in one evening.  The Drink Aware Trust has created an online 

tool for people to monitor and track their alcohol units and calorie consumption on a 

daily/weekly basis www.drinkaware.co.uk. 

 

The local PCT (Western Cheshire) recently started a radio and leaflet advertising 

campaign - The Big Drink Debate (WCPCT, 2008) to enable people to recognise how 

many units of alcohol they are consuming regularly.  The method of converting actual 

drinks into units of alcohol consumed has been revised this year (HSE, 2008).  The 

most significant change has been for wine.  The alcohol content of many common 

drinks (beer, wine, alcopops) has increased and the WCPCT is initiating this 

promotion to encourage the population to focus on their drinking habits.   

 

5.9.2  Diet and disease relationships 

Drinking alcohol has been linked to increased risk of hypertension, stroke, CHD, liver 

cirrhosis and some cancers (HSE:2006, 2008).  A heartening three quarters (76%) of 

the study population were aware of the dangers of alcohol on their health.  The most 

common (n=67) health problem stated was “liver damage” and all examples of health 

problems were correct even if some were very generalized e.g. death and alcoholism.   

 

In November 2005 George Best - an England football hero - died of multiple organ 

failure (BBC News, 2005b).  George has been in the headlines over the years for a 

number of reasons but recently it has been for alcoholism and extensive liver damage.  

In 2002 he received a controversial liver transplant (as after the transplant he 

continued to drink alcohol).  Similar to celebrity endorsements, the liver problems 
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George battled due to an alcohol addiction were broadcast all over England allowing 

children to repeatedly see the effects of alcohol abuse.  Clearly this has made an 

impression on them.    

 

In August 2008 the World Cancer Research Fund (WCRF UK) issued a press release 

stating more needs to be done to get the message across to men that drinking alcohol 

increases the risk of cancer.  It appears 42% of women are aware of the risks but only 

36% of men are.  The WCRF have produced a number of booklets which can be 

downloaded from their website www.wcrf-uk.org to help educate people how to 

reduce their risk of cancer.  One of their “top 10 recommendations” is to limit 

alcoholic drinks to 2 for men and 1 for women each day (WCRF, 2008).   

 

5.10  Overall Nutritional Knowledge 

5.10.1  Males and females  

44% students are male, 56% students are female 

Through assessing the results of each section and the students’ overall score, there 

was no significant difference between the nutritional knowledge of males and 

females.  This was to be expected as these students have all been educated to the 

same level (GCSE).  Parmenter et al (2000) showed that women scored significantly 

higher on each section and overall than men.  However they also showed there was a 

linear relationship between knowledge and education level.  It is unclear as to 

whether more women than men were educated to a higher level.  Additionally 

Parmenter et al (2000) showed that respondents who were married or who had 

children living at home scored significantly higher than single people or childless 
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couples.  Again it is unclear whether it is gender or a different factor that contributes 

to women scoring higher than men.   

 

Two thirds (60% and 62%) of the students were correct in their knowledge of 

recommended daily calories for males and females.  Females had a much greater 

knowledge of calorie intake for both themselves and males - 75% of females correctly 

answered the daily recommended calories for males, with only 39% of males 

answering correctly.  77% of females correctly answered the daily recommended 

calories for themselves, with only 41% of males answering correctly.  This was one 

of the few questions where there was a clear difference between male and female 

knowledge.  It could be due to a number of “girly magazines” such as Heat and Now 

regularly featuring diet advice, whereas this topic does not tend to feature in “lads 

magazines” such as Nuts and Zoo.   

 

5.10.2  Sports  

47% students are part of a sports team, 53% students are not 

Through assessing the results of each section and the overall score there was no 

significant difference between the nutritional knowledge of students who participated 

in sports teams either within or outside of school and those who did not.  This could 

be due to sports coaches not providing any additional nutritional knowledge to their 

students.  Nonetheless two students did state they received nutritional advice from 

their sports coaches - one student was part of a gymnastics team whilst the other was 

part of a rugby team; both students were involved in these teams outside of school.   
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When males and females were split into groups who participated in sports and those 

who did not, there was still no significant difference between any of the four groups.   

 

5.10.3  Food Technology GCSE  

21% students completed Food Tech GCSE, 79% students did not 

The QCA recognises four main exam boards for Design & Technology: Food 

Technology – Edexcel, OCR, AQA and WJEC.  All four differ slightly in their 

specifications (appendix C).  Two relevant examples of how nutrition is present in 

specifications from Edexcel and WJEC are shown below: 

 

Fig 5.6: Excerpt from the Edexcel specification for GCSE Design & Food 

Technology: Food Technology (2002) 

 
 
Knowledge and understanding of nutrients 
• Consider the latest government dietary recommendations. 
• Identify good sources of nutrients. 
• Appreciate the function of a nutrient in the body and recognise different 

individual nutritional requirements, DVRs, RNI and EARs. 
• Understand the nutritional content of foods and the importance of each nutrient in 

the diet: protein, HBV and LBV; fats – saturated and unsaturated fatty acids; 
carbohydrates – starch, sugars: NSP and artificial sweeteners; vitamins – A, D, 
B1, B2 and C; minerals – calcium, iron, sodium and fluoride. 

 
Knowledge and understanding of primary foods 
• The structure and composition of foods. 
• The nutritional composition of components. 
• Knowledge and understanding of the principles of food processing and knowledge 

of processing techniques employed both in the home and in industry. 
• Primary foods, ie wheat flour, milk, meat, fish, maize, eggs, fruit, vegetables, 

vegetable oil and fats. 
 
Knowledge and understanding of secondary foods 
• The nutritional composition of foods. 
• Chemical processing, additives, i.e. colours, preservatives, antioxidants, 

emulsifiers, stabilisers, flavourings, flavour enhancers, artificial sweeteners. 
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Fig 5.7: Excerpt from the WJEC specification for GCSE Design and Technology: 

Food Technology (2007) 

 
Nutritional characteristics of food materials. 
• Explain the five main nutrients including saturated/polyunsaturated fats, non-

starch polysaccharide (N.S.P.) Understand their functions and rich food sources. 
• Use methods of nutritional analysis to calculate the nutritive content of a product 

or portion size; select food materials in relation to specific nutritional 
requirement, for example a food product suitable for a diabetic, coeliac or an 
allergy sufferer or a product enriched with calcuim. 

 
Physical, chemical and composite characteristics. 
• Explain and justify the selection of food materials used in food products, e.g. 

strong flour in bread production. 
 
The changes that occur in food materials as a result of various factors. 
• Awareness of the use and function of chemicals such as antioxidants, 

preservatives, emulsifiers and stabilisers in food products; use of vinegar, sugar, 
salt in preservation methods; advantages and disadvantages of additives to the 
manufacture and retailer; use of modified/controlled atmosphere packaging; 
awareness of ready meals and cook-chill products. 

 
 

From the above examples it is clear certain nutritional aspects appear in both 

specifications.  It was expected that students who completed Food Technology GCSE 

would have scored significantly higher than students who did not.  In each 

specification the composition of foods is addressed, however students taking Food 

Technology did not score statistically higher in section 2 (composition of foods) than 

students who did not take this GCSE.  Evidently Food Technology GCSE does not 

appear to have any affect on the nutritional knowledge of students.  Conversely there 

was not an option on the questionnaire for students to state what grade they received 

in their GCSEs, it is possible the 21% who took Food Technology obtained a low 

grade.   
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43% students completed either Food Technology GCSE or another nutrition 

related course e.g. Health & Social Care GCSE/Biology A-level, 57% students 

were not enrolled on any course related to nutrition 

It was expected that students who have studied a nutrition-related course would have 

scored significantly higher on the questionnaire than students who have only have 

Science GCSE.  This theory was disproved as there was no significant difference in 

nutritional knowledge between the two groups.   

 

When males and females were split into those who took a nutrition-related course and 

those who did not, there was still no significant difference between the four groups.   

 

When Food Technology is taught as a stand alone topic at GCSE this study proves 

that the students participating in those lessons do not have a higher knowledge than 

those who have never taken the subject.  If nutrition is not taught from a basic level at 

KS2 & 3 (and then this knowledge built upon to include more detail at KS4) the 

nutritional knowledge taught is not retained.  Students need the repetition of topics to 

fully grasp the different concepts.     

 

5.11  Sources of nutritional knowledge 

Both school and parents received a similar score of 60% but parental advice scored 

the highest in perceived reliability.   

 

The study carried out by the FSA & DfES (2003) showed school emerging as the 

weakest source of information on the reality of diet and health issues.  The BMA 

(2003) reported that 30% of adolescents will go to the GP for advice on their diet, 9% 
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would go to the school nurse and 50% would not go to anybody for advice.  Outside 

of the school setting, experiences about food can be obtained from families cooking 

and eating together, magazines, shopping, television, part time jobs and youth 

activities (FSA & DfES, Getting to Grips with Grub, 2003).  The media plays a 

powerful role in adolescents forming attitudes towards nutrition however the need to 

both entertain and inform must be recognised (Kelly & Stanner, 2003).  The media 

resource could be harnessed and used positively whilst the negative impact is 

carefully monitored (BMA, 2003).   

 

In light of the above it appears that nutrition education through the media is being 

addressed but at the moment is not 100% reliable.  Students must all stay in school 

until they are 16 and with this captive audience we are missing out on an obvious 

opportunity for nutrition education.  It has been proved from students’ knowledge of 

which foods contain starchy carbohydrates and which contain protein that a spiral 

curriculum where the basics are taught at KS1&2 and are then built on later at 

KS3&4 has a positive effect.   

 

An important message to be gained from this study is over three-quarters (81%) of 

students surveyed thought there should be more advertising describing portion 

sizes of food groups other than fruit & vegetables and over half (59%) would like 

more information in school on nutrition, portion sizes, alcohol and cooking.   
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What can we learn from the Karelia project in Finland?  During the period of 1972-

1997 major changes occurred in the Finnish diet which has resulted in a dramatic 

reduction in blood pressure, serum cholesterol levels and CVD mortality (Pietinen et 

al, 2001).  This remarkable change to the Finnish diet was a result of many 

organisations working together since the 1960s when diet was linked to CVD.  The 

information was actively portrayed by health professionals and health campaigns.  

Several interventions was developed and tested then disseminated across the country.  

National guidelines were published, voluntary organisations became involved and the 

campaigns received great media coverage.  With increased interest from consumers, 

the food industry responded with low-fat and cholesterol reducing options helping the 

Finnish population to succeed in their health goals (Pietinen et al, 1996).   The White 

Paper – Choosing Health (DH, 2004b) addresses the need for partnerships across the 

country.  Primary Care Trusts, schools, the Government, parents, children, the food 

industry, charities and the media, all need to work as a team so put a stop to rising 

obesity figures and start reducing these horrific levels.  This approach has been 

proved successful in Finland and therefore the opportunity is available for it to make 

an impact in England.  If consistent messages are being received by the population 

from every major organisation collectively the impact may be great enough for 

changes to take place.   




