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Chapter 2 - Literature Review 

 

This literature review will be split into several sections critically evaluating studies 

which address adolescents’ diets once away from home, the effects their unbalanced 

diets have on weight gain, the health consequences of this weight gain, whether 

additional nutrition education is required and whether it would be beneficial, and 

finally how the UK Government is currently tackling the obesity crisis and what new 

initiatives will be implemented over the next few years. 

 

2.1 Dietary intake of adolescents once they leave home 

The World Health Organisation (WHO) defines adolescence as the period of life 

between 10 to 19 years old, covering the age range of children within Secondary 

Schools and students within their first year of university across England.   

 

Nearly 400,000 new students started university in September 2007 with many of them 

moving away from home (British Dietetic Association, 2007).  When students first go 

to university, it may be the first time they are completely in charge of their own 

nutrition and changes in dietary intake are likely.  It is well established in the 

literature that university students have a poor eating habits (Cousineau et al 2004).  

Racette et al (2005) showed that 70% of freshman (n=764) ate fewer than 5 fruits and 

vegetables daily and more than 50% ate fried or high-fat fast foods at least 3 times 

during the previous week.  Levitsky et al (2004) demonstrated that during their first 

12 weeks at university, 20% of the weight gained by students could be attributed to 

snacking and eating “high fat” junk food.  Fat yields 9kcal/g, a diet high in fat is 
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likely to increase body weight through passive overconsumption of energy (Thomas 

and Bishop, 2007). 

 

Women who’s BMI increased during their first year at university were more likely to 

consume alcohol, eat foods low in fibre, foods high in cholesterol and less likely to 

eat cruciferous vegetables (Adams and Rini, 2007).  In an American study carried out 

by Huang et al (2003) 69% of the students (n=738) reported eating less than 5 

servings of fruit and vegetables/day and 67% reported eating less than 20g of 

fibre/day.  Kasparek et al (2008) showed a significant decrease in vegetable 

consumption (p=0.034) after 6 months of attending university, however the increase 

in alcohol use was not significant (p>0.05).  Gill et al (2007) asked 95 undergraduate 

Scottish women to self-complete a questionnaire on alcohol consumption.  70% were 

show to have reported “binge drinking” (women = 7 UK alcohol units, men = 10 UK 

alcohol units consumed in one session) within the last week.  However as both studies 

used self reported alcohol consumption the data could be unreliable.  Regular alcohol 

consumption can displace more nutrient dense foods from the diet and since alcohol 

provides 7kcal/g it can easily lead to an energy imbalance and weight gain (Thomas 

and Bishop, 2007). 

 

Schwartz and Byrd-Bredbenner (2006) showed university students are unclear on 

correct portion sizes for some foods.  Participants (n=177) received a score of 1 point 

for every portion that was within 25% larger or smaller than the recommended 

portion.  For breakfast a maximum score = 8, the average score = 3.63 ± 1.27.  For 

lunch and dinner the maximum score = 6, the average score = 1.89 ± 1.14.  An 

overestimation of portion sizes can hinder weight loss and cause weight gain.   
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2.2 Effects of adolescents/young adults’ food choices on weight gain. 

Edmonds et al (2008) recently observed a group of 116 Canadian females through 

their transition from high school to university, a period they believe to be “critical” to 

weight gain.  Their results showed significant (p<0.001) average increases in the 

following: weight gain of 5.3lbs, BMI, percent body fat and waist circumference.  

Energy intake from food did not appear to change over the year but researchers admit 

energy intake could have been underestimated and alcohol intake was not included 

due to the design of the study.  

 

There have been numerous studies undertaken in the USA looking at determinants of 

“The Freshman 15”.  Although all studies have proven that 15lbs of weight gain in a 

students first year of university is a gross overstatement, they have proved that the 

average weight increase for a university student in their first year, is anywhere from 

3lbs (p<0.001, n=27) (Hajhosseini, 2006) to 9lbs (p<0.001, n=66, males only) 

(Racette et al, 2008).  Among those students who gained weight the average was 

much higher (Delinsky and Wilson, 2008).   This weight appears to be gained within 

the first few months and then maintained for the remainder of the year (Holm-

Demona et al, 2008).  On average, men gained more weight than women (Racette et 

al, 2008), and students with a BMI >/=25kg/m2 gained nearly twice as much as 

weight as students with a BMI <25kg/m2 (p<0.05) (Kasparek et al, 2008).    

 

Brown (2008) conducted a review of all peer reviewed articles addressing ‘freshmen 

weight gain’ published between 1985 and 2006.  She reviewed 14 papers (two studies 

used self-reported weight therefore they are not included in the table 2.1): 
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Table 2.1: Table adapted from Brown (2008) showing the number of participants and 

mean weight gain of 12 studies from 1985 to 2006. 

Author Year 
Number of 

female subjects 

Number of 

male subjects 

Mean weight 

gain (lbs) 

Hovell et al 1985 158 0 8.8 

Hodge et al 1998 61 0 7 

Holben et al 2001 26 18 6.2 ± 5.9 

Cooley & Toray 2001 104 0 4.52 ± 5.88 

Anderson et al 2003 29 17 2.9 

Levitsky et al 2004 51 9 4.2 ± 5.29 

Racette et al 2005 200 9.0 ± 7.94 

Hoffman et al 2006 35 32 2.9 ± 8.82 

Levitsky et al 2006 15 0 6.8 ± 1.12 

Lowe et al 2006 69 0 4.6 

Morrow et al 2006 137 0 2.4 ± 5.73 

Hajhosseini et al  2006 22 5 3.0 ± 0.7 

Mean Total Weight Gain  

(taking into account number of participants in each study): 
5.84 ± 6.40 

 

Many of these studies were carried out in the USA.  In the UK Serlachius et al (2007) 

completed a study on 268 students at University College London, they discovered a 

significant weight increase (p<0.001) of 1.53kg (3.4lbs), which is almost half the 

weight gain shown in the comparative American studies.   
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Figures published in 2004 by the Office of National Statistics (The health of children 

and young people) also show an increase in overweight and obesity in male UK 

adolescents from age 18 to 19 and female UK adolescents from age 17 to 18.   

 

Table 2.2: Table adapted from ONS (2004) showing the proportion of overweight and 

obese adolescents by age and sex from 1998 to 2000.   

  

Proportion of overweight 

adolescents by age and sex (%)    

Proportion of obese adolescents 

by age and sex (%) 

Year 1998 1999 2000  Year 1998 1999 2000 

Age 17 18 19  Age 17 18 19 

Males 22.3 20.4 27.5  Males 5.8 1.9 10 

Females 22.9 28.1 27.3  Females 7.6 9.4 6.1 

 

The proportion of overweight and obese males increases from age 18 to 19 which 

coincides with a students’ first year at university.  However the proportion of 

overweight and obese females increases earlier between ages 17 to 18.  This may be 

due to girls asserting their independence in food choice earlier than boys. 
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2.3  Consequences of this weight gain in adolescence/young adults: 

Obesity has been well documented as a risk factor for cardiovascular disease (CVD).  

It is also a risk factor for hypertension and dyslipidemia, which are additional risk 

factors for CVD (Jolliffe and Janssen, 2006).   

 

Lawlor et al (2006) have shown that an increase in BMI has a huge effect on the risk 

of type 2 diabetes.  Obesity is the most important risk factor associated with type 2 

diabetes in children (Hussain et al, 2007) whilst abdominal obesity is the most 

important risk factor for the onset of type 2 diabetes in adults (Vissher and Seidell, 

2001).  Current trends in increasing waist circumference in 11-16 year olds greatly 

exceed trends in Body Mass Index (BMI) (McCarthy et al, 2003).  However Denney-

Wilson et al (2008) reported that waist circumference is not a better predictor of 

metabolic risk factors than BMI.  The onset of diabetes in youth increases the risk in 

early adulthood of cardiovascular disease, kidney failure, visual impairment and need 

for limb amputations (International Obesity Taskforce, 2004). 

 

Vissher and Seidell (2001) also show a relationship between increased obesity and 

increased risk of stroke.  Obesity is the main risk factor for developing obstructive 

sleep apnea, 40-90% of obese patients suffer from it (Arias et al, 2008).   

 

A diet lacking in fruit and vegetables may be lacking in vitamins, minerals and fibre.  

Vitamin C helps to prevent scurvy, calcium helps to build bone mass and prevent 

osteoporosis in later life, whilst a sufficient iron intake helps to prevent iron deficient 

anemia.  Diets low in fibre have been linked to bowel cancer (Ferguson, 2005).   
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2.4  Evidence recommending a nutrition course/intervention is needed and 

proving it will beneficially alter students’ behaviour towards nutrition. 

Jenkins and Horner (2005) conducted a literature review of 36 papers and concluded 

that nutritional deficits and poor eating established during adolescence have long-

term health, growth, and developmental consequences.  One of the gaps in the 

literature they identified was there was a lack of intervention studies to assist 

adolescents in changing their eating patterns.  This is something that could easily be 

tackled in schools.   

 

A number of studies (Butler et al, 2004; Matvienko et al, 2001; Johnston et al, 1998; 

Haberman and Luffey, 1998) have suggested universities offer nutrition education 

programs to emphasis the importance of a balanced diet and to help prevent weight 

gain at university.  Meiselman and Edwards (2003) believe it is important for 

university students to monitor their food and alcohol consumption and ensure that 

total alcohol consumption does not take place in single binge sessions.   

 

Brunt et al (2008) surveyed 557 American undergraduate students.  Approximately 

33% of their respondents were overweight or obese.  They found significant 

differences in diet involving cheese, meat, fish and vegetables between the students in 

the underweight, healthy weight and overweight & obese.  However they were no 

differences among the weight categories related to eating fatty, sugary snacks.  They 

suggested health promotion and skill-building programs could improve students’ diet 

variety.   
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Liddell et al (1992) discovers that by educating higher education students in nutrition 

and catering practices they adjusted their diets and reduced their fat intake.  Using an 

internet-based survey Kolodinsky et al (2007) stated that nutritional knowledge was 

related to making more healthy choices in every case.  With insufficient prior 

information on nutrition, students may not be knowledgeable enough to change their 

eating habits.  

 

Steptoe et al (2002) studied university students’ knowledge of fats at baseline and 10 

years later in 13 European countries (including England).  The knowledge of the role 

of fat intake increased over this time.  Mazier and McLeod (2007) agreed that 

students entering university usually lack knowledge about fats.  They proved that by 

taking one basic nutrition course, students had significantly increased knowledge on 

identifying and understanding different fats (p<0.005).  They recommend that all 

universities encourage students to take an undergraduate nutrition course.    

 

A series of studies on portion size has demonstrated that when offered larger portions 

people will consume more and not compensate for this increase in energy intake at 

their next meal (Thomas and Bishop, 2007).  The estimation of portion sizes can be 

greatly increased with portion size measurement aids (PSMAs).  Simple measurement 

aids such as life size pictures and tennis and golf balls significantly improved 

estimation (Byrd-Bredbenner and Schwartz, 2004).  With an increased knowledge of 

portion sizes, students may be more able to control their weight.  In February 2008 

the Food Standards Agency (FSA, 2008a) unveiled a range of activities it plans to 
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undertake to reduce the amount of saturated fat in the UK diet.  One area they are 

addressing is the availability of smaller portion sizes.   

 

Kearney & McElhone (1999) conducted a study to try to understand the main 

perceived barriers to trying to eat a healthy diet in 15 countries in the European 

Union.  They discovered that lack of knowledge about healthy eating was not selected 

as an important barrier and they suggested that nutrition educators concentrate on 

showing consumers how to evaluate their own diet appropriately in terms of fat, fibre, 

and fruit & vegetables.  This is now being addressed with the recent campaigns for 

the “traffic light system” and Guideline Daily Amount labeling on supermarket 

packaging.  However there is currently a debate surrounding which system is more 

useful and whether one should be made compulsory for the UK (see section 5.1.3). 

 

Hickling et al (2007) proved that a minimal nutrition intervention to increase dietary 

intake of folate.  The participants were given face-to-face feedback with educational 

materials.  At the 8 week follow-up the intervention group (n=109) had a significantly 

higher folate intake than the control group (n=94).    

 

2.5  How the UK Government is currently tackling the obesity crisis: 

The initial focus on tackling obesity will be on children; the aim is by 2020 to reduce 

the number of overweight and obese children back to 2000 levels (DH, 2008).  If 

current trends continue 20% of boys and 33% of girls will be obese by 2020 (BMA, 

2005).  A recent literature review in Canada (Flynn et al, 2006) involving 147 

programmes was carried out to assess ‘best practice’ recommendations to reduce 
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obesity and chronic disease risk in children and youth.  The authors summarised that 

schools were found to be a critical setting for initiating health programs.    

 

In 2003, the FSA and the DfES produced the report ‘Getting to Grips with Grub’, 

which included their research into 14-16 year olds dietary knowledge and choices.  

Results showed that adolescents have a broad knowledge of key constituents of a 

healthy diet – low in fat, high in fruit & vegetables, low in sugar, plenty of 

carbohydrates, plenty of protein and lots of water but they do not critically assess 

their own diet in context of the recommendations. 

 

The following year the Choosing Health White Paper (2004) stated the components 

of good health need to be a core part of children’s experience in schools.  They must 

be included through a coordinated ‘whole school’ approach to health.  This involves 

integrating knowledge about nutrition into all areas of the curriculum (BMA, 2003).     

 

• The National Curriculum 

The Government’s Food in Schools (FiS) Programme supports teaching and learning 

of healthy eating in the National Curriculum.  Science and Design & Technology 

teach about food, nutrition, healthy eating and cooking (appendix C).  PSHE teaches 

the benefits of good nutrition (DH, 2005) (appendix C).  In 2003 the BNF created 

food and nutrition competencies to assist teachers in planning schemes of work for 

Key Stage 3 & 4 (appendix C).  In addition the FSA & DfES (2003) created the 

document “Getting to Grips with Grub” for 14-16 year olds (KS4) which shows what 
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children of this age should know about healthy eating and putting it into practice in 

today’s society.  

 

• National Healthy Schools Program (NHSP) 

In 2005, following suggestions from the 2004 White Paper the DH improved on their 

1999 Healthy Schools criteria (which allowed schools to gain National Healthy 

School Status (NHSS) under differing levels). They introduced more rigorous and 

nationally consistent criteria, stating schools must meet the conditions in all four 

themes to be classed as a Healthy School.  Today the NHSP is one of the most 

successful non-statutory initiatives used in schools (DH & DCSF, 2008).  The number 

of Healthy Schools across Britain is increasing - 60% of schools have achieved NHSS 

and 95% of all schools are participating in the program but currently the numbers of 

Primary Schools outweigh the numbers of Secondary Schools with NHSS (National 

Healthy Schools, 2008a). 

 

Having NHSS will provide evidence that schools have adapted their curriculum to 

include teaching and learning on diet and nutrition.  E.g. criteria 2.9: 

“Ensures that pupils have opportunities to learn about different types 

of food in the context of a balanced diet (using the Balance of Good 

Health) and how to plan, budget, prepare and cook meals, 

understanding the need to limit the consumption of foods high in salt, 

sugar and fat and increase their consumption of fruit and vegetables.”   
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Falman et al (2008) conducted a study on 407 middle school American children with 

a control group of 169.  An instructor trained health teachers to deliver a Nutrition 

Curriculum.  Students in the intervention group increased their nutritional knowledge 

and felt more confident they could eat healthily.  The authors concluded that the 

curriculum delivered by trained professionals resulted in significant positive changes 

in both nutritional knowledge and behaviours in middle school children (11-15 year 

olds).   

 

Any areas where teachers feel less able to teach these criteria further training/support 

should have been provided (FSA & DfES, 2003). 

E.g. DH (2005) Obesity Guidance for Healthy Schools Coordinators Criteria 2.2: 

“Ensures provision of training in practical food education for staff, 

including diet, nutrition, food safety and hygiene.” 

The BMA (2005) recognize that many teachers do not have the time, resources, 

energy or opportunities to single-handedly slow childhood obesity in their schools 

which is why continuing professional development in reference to nutrition education 

is now an Ofsted inspected criteria. 

 

2.6  New initiatives the Government announced in 2008: 

• Food Technology will be compulsory from 2011 

In 2008 the BMA assessed recent evidence on adolescents’ diet – eating more salt, 

sugar and saturated fats than recommended and less fruit and vegetables.  This was 

related to adolescents’ high consumption of fast food and soft drinks (NICE, 2006).  

From this evidence the BMA believed that cooking should be compulsory part of the 
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school curriculum and there should be a special emphasis on how to provide meals on 

a low income.  In January 2008 the Government announced its new strategy – Health 

Weight, Healthy Lives.  There were five key elements to the strategy and the first was 

‘the healthy growth and development of children’.  They announced that by 2011 

Food Technology will be compulsory at Key Stage 3 (KS3) as it is currently only an 

optional part of the Design & Technology curriculum.  In order for this to be effective 

teachers must receive training on what constitutes a good, balanced diet and how to 

prepare food (BMA, 2008). 

 

• Free recipe books – “Real Meals” for 11 year olds (DCSF, 2008). 

Head teachers will be able to order the cookbook for their year 7 pupils, which 

contains recipe favourites such as spaghetti bolognaise and apple crumble.  This 

initiative is designed to pave the way for compulsory school cooking starting in 2011.   

 

• National Curriculum changes to incorporate Every Child Matters Framework 

In early 2008 the Qualifications and Curriculum Authority (QCA) produced the 

document – Every Child Matters at the heart of the curriculum.  It is in support of the 

Children’s Act of 2004 which stated every child should have the support to achieve 

the five ‘Every Child Matters’ outcomes; one of which is to “Be Healthy – understand 

and maintain a healthy lifestyle”.  The document gives examples of opportunities 

within each subject to teach “how to be healthy”.  The main subjects involved are 

Design & Technology, Science, PSHE, Maths, ICT and PE (appendix C).  Hopefully 

these ideas will be rolled out into secondary schools across the country from 

September 2008.   
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• National Healthy Colleges Program (NHCP) 

The National Healthy Schools is currently looking to expand to colleges.  Further 

discussion is underway with colleges & their senior management/Boards and will be 

shaped by the Governments official response to the consultation report and its level of 

support for the development of a National Health College Standard (NHSP, 2008b).   

 

2.7  Research focus 

Mazier and McLeod (2007) and Matvienko et al (2001) both suggested that a 

university course on nutrition would be beneficial to students.  However American 

and Canadian university course options are very different to course choices in 

England.  In England an undergraduate nutrition course would not be available to, for 

example, a Foreign Languages or Computer Science student.  Whilst at university, 

students are given a great deal more academic freedom; they choose whether they 

attend lectures and the emphasis is largely on independent study.  If a nutrition course 

was given as a voluntary option it may be poorly attended.  However, whilst still in 

school, students are a “captive audience”.   

 

As the majority of studies have been undertaken in the USA/Europe, which have a 

different high school curriculum to the UK, the nutritional knowledge of 16-18 year 

olds in English Secondary Schools needs to be assessed to see if an intervention is 

needed for the 7-10 years of students who will not receive the new education 

initiatives proposed by the Government.  These students have completed their 
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education to KS4 and should have a basic nutritional knowledge which will allow 

them to plan and consume a balanced diet whilst living away from home.   

 

In the UK the nutritional knowledge of young adults has not been assessed since 

Parmenter & Wardle developed their general nutritional knowledge questionnaire in 

2000 testing it on 168 dietetic and computer science university students.  The UK 

school curriculum has undergone many changes since 2003 and it is necessary to see 

if these published guidelines have increased the nutritional knowledge of 16-18 year 

olds. 

 

• Current key competencies addressed in the National Curriculum 

The competencies below were published in 2003.  This study was carried out in July 

2008 therefore all schools should have included these competencies within schemes 

of work at KS3 and KS4.  These competencies have been taken from BNF Healthy 

Schools, 2003 and FSA & DfES Getting to Grips with Grub, 2003 

o Acknowledge that diets with deficiencies or excesses of particular nutrients may 

lead to diet related disorders (BNF) 

o Apply the recommendations given via the Balance of Good Health, and 

understand the role of main nutrients provided by each group (BNF) / knowledge 

about the components of, and the proportions in, a healthy diet (FSA & DfES) 

o Understand the effects of alcohol to health and its contribution to diet (BNF) 

o Utilize knowledge to plan a healthy balanced diet/meal (BNF) / the need to 

achieve a balanced and varied diet through wise choice of foods (FSA & DfES) 
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o Apply knowledge of cooking methods to prepare and cook healthy balanced 

meals for their own needs (BNF) / knowledge of how cooking methods can affect 

the nutritional qualities of food ingredients (FSA &DfES) 

 

2.8  The study’s aims and objectives 

The aim of this study is to assess if 16-18 year olds in English Secondary Schools are 

able to identify current nutritional recommendations and whether they understand 

how apply them to prevent disease?  This aim is split into the following 6 objectives: 

 

1. Recommendations - Do students know what current expert recommendations 

are? 

2. Nutrients - Do students know which foods provide nutrients referred to in 

recommendations? 

3. Healthy choices - Can students choose between different foods to identify the 

healthiest ones? 

4. Diet-disease relationships - Do students know what the health implications of 

eating or failing to eat particular foods are? 

5. Portion sizes - Do students know what consists of a portion size in different food 

groups? 

6. Alcohol - Are students aware of the calorie content of common alcoholic drinks 

and the consequences of binge drinking? 
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Additional aims: 

• Gender  

A number of the published studies in Table 2.1 have used only females or a small 

percentage of males.  When Parmenter et al (2000) tested the nutritional knowledge 

of 500 18-75 year olds in the UK, women scored significantly higher than men.  

Nutritional knowledge of both genders will be compared.   

 

• Involvement in sports teams 

Brook and Tepper (1997) showed students who were athletes demonstrated more 

severe and stricter attitudes to nutrition and obesity.  However when Gacek (2007) 

tested the knowledge of 170 athletic 16-18 year olds in Poland, males scored 46.2% 

and females 52.9%, emphasising the need for nutrition education for youths 

practicing sports.  Nutritional knowledge of athletes and non-athletes will be 

compared. 

 

• Completion of a nutrition related course 

Kolodinsky et al (2007), Mazier & McLeod (2007) and Liddell (1992) have proved a 

nutritional course is beneficial to increase students’ knowledge of a healthy diet.  

Nutritional knowledge of students who have completed a GCSE in Food Technology 

or Home Economics will be compared to those who did not choose Food Technology 

or Home Economics as a GCSE option. 




