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Abstract 

Background 

Many children do not eat a healthy diet. In 2005, the nutritional content of 

school lunches in England received wide criticism. In 2006, a major policy 

change led to legislation specifying what food and drink could, and could not, be 

served in schools. This thesis considers the impact of the implementation of 

food and nutrient-based standards on children’s dietary intake at lunchtime and 

in their total diet, if the impact was equitable across the socio-economic 

spectrum, and if school lunch take-up changed.  

 

Methods 

Data collected pre and post-policy implementation in children aged 4-7y and 11-

12y were analysed. In the 4-7y olds, dietary data were collected on four 

consecutive days using an observational method in 12 primary schools, in 

Newcastle upon Tyne, UK (n=385 in 2003-4; n=632 in 2008-9). In 11-12y olds, 

dietary data were collected from two consecutive 3-day food diaries followed by 

a researcher-led interview in six middle schools, in Northumberland, UK (n=298 

in 1999-2000; n=215 in 2009-10). Linear mixed effect models were used to 

analyse the effects of year (pre and post-policy), lunch type (school or home-

packed lunch), level of socio-economic deprivation, and the interaction(s) 

between these factors on children’s total dietary intake. Logistic regression was 

used to examine the change in school lunch take-up by year and level of 

deprivation.  

 

Results 

At lunchtime, children who ate a school lunch post-policy implementation 

consumed a lower per cent energy from fat, saturated fat and absolute amounts 

of sodium. In the 4-7y olds, mean calcium (mg), vitamin C (mg) and iron (mg) 

intakes increased; in 11-12y olds, non-starch polysaccharides (g) and iron (mg) 

decreased. A child’s lunch type was associated with change in the total dietary 

intake in 4-7y olds; post-policy implementation children eating a school lunch 

had a healthier total diet compared with children eating a home-packed lunch. 

In 11-12y olds, there was limited evidence found that lunch type was associated 

with change in total diet. In both age groups children’s total dietary intake from 
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per cent energy saturated fat and non-milk extrinsic sugars remained above the 

recommended guidelines. There was some evidence that post-policy 

implementation, lunch type and level of deprivation were associated with 

differences in per cent energy from non-milk extrinsic sugars and vitamin C 

(mg) intake in the total diet of 4-7y olds; there was no such evidence found in 

11-12y olds. Post-policy implementation, school lunch take-up decreased in 

both age groups.  

 

Conclusions 

The implementation of school food and nutrient-based standards in England 

has been associated with positive changes in children’s dietary intake at 

lunchtime. These changes were reflected in the total diets of the 4-7y olds but 

evidence was more limited in 11-12y olds. A key strength of this study is the 

unique evaluation of national policy enabled by the availability of pre-

implementation data. A key limitation is the use of repeat cross-sectional 

surveys; this limits the extent to which change in children’s diets can be 

attributed to the policy. Future regulation of school lunches should be evaluated 

prospectively. To improve children’s diets in all their complexity, future 

interventions also need to consider the social, environmental and behavioural 

contexts in which food choices are made or directed, both in and outside of the 

school environment.  

  



iii |  
 

Acknowledgements 

There are a lot of people who facilitated at various points during this PhD. 

Firstly, my thanks to the schools, parents and children who participated and 

were a pleasure to work with. 

  

To Prof Ashley Adamson, I would never have considered a PhD without your 

encouragement! Thank you for always focusing on the positives and for both 

your personal and professional support and guidance. Prof John Matthews, you 

have taught me a huge amount. Sincere thanks for your unending patience, 

time and support with the statistical analysis. Prof Martin White, thank you for 

your comments throughout this process. 

 

The dietary data collection, coding and entering was a considerable task and I 

would like to thank a number of colleagues in achieving this: Katherine Young 

for her attention to detail in entering the data; Jen Bradley for her patience in 

assigning food weights to the middle school children’s diaries; Pauline Winship 

and the ‘school food study’ team for making the dietary data collection in 

primary schools so enjoyable. Thanks to the Research Advisory Team that 

included members from: the Department of Health (Public Health Research 

Consortium), Newcastle and Northumberland County Councils, the School Food 

Trust and Professor Andrew Rugg-Gunn for his valuable contributions and 

comments on draft papers. My thanks to IHS and the All Saints Educational 

Trust for the funding received. 

 

Huge thanks to a great bunch of friends that kept (keep!) me sane. Thank you 

for your listening skills (!), valued distractions and reminding me this would 

end…especially these last few months! To my fantastic family ‘the Spence’s’ 

what can I say?! Always there for me no matter what - thank you is inadequate. 

WhatsApp has provided many smiles over the last months seeing the ‘little’ men 

in my life. Finally, in loving memory of Jonathan Tate. I sometimes forget what 

is important in life, and especially during those times I remember you. 

  



iv |  
 

Declaration 

I hereby declare that the work comprising this thesis is my own work. I have 

correctly acknowledged any work of others, in accordance with University and 

Institute guidance on good academic conduct, and that no part of the material 

offered has been previously submitted for a degree or other qualification in this 

or any other university. Where joint work is submitted in the papers my 

independent contribution has been outlined in the appropriate co-authorship 

forms and during the paper submission process.  

Signature 

Date  

  



v |  
 

Statement of research contributions 

Study design 

The study design and methods employed were principally developed by 

Professor Ashley Adamson assisted by Professor Martin White. The ethical 

application was near completion at the start of my employment and had been 

undertaken by Professor Ashley Adamson. In 2009-2010, due to a change in 

the recruitment procedure used in the middle schools (11-12y olds) dietary 

survey an amendment to the original ethics was required. This amendment was 

undertaken by me with guidance from Professor Ashley Adamson. 

Dietary data collection and coding 

I was responsible for the dietary data collection in 2007-2008 & 2008-2009 in 

the 4-7y olds, and in 2009-2010 in the 11-12y olds. In the 4-7y olds the dietary 

data collection method required a number of individuals to assist. I was 

responsible for the training and supervision of a team of trained observers to 

assist at schools with the dietary data collection. Alison Hossack was 

responsible for the dietary data collection in 11-12y olds in 2007-2008.  

I carried out all nutritional coding of the 4-7y old diaries and for the 11-12y olds 

in 2008-2009. In 2007-2008, in the 11-12y olds, Alison Hossack completed this. 

The method to ensure consistency in dietary coding is discussed in detail in 

Chapter 4. Checking of consistency was aided by colleagues Katherine Young 

and Jennifer Delve. Dietary data entry of nutritional records in 4-7y and 11-12y 

olds was largely performed by Katherine Young. Jennifer Delve, Emma 

Simpson and I contributed to the 11-12y data entry and duplicate dietary data 

entry for both age groups. The method to apply food weight in the 11-12y olds 

was undertaken by Jennifer Delve. 

Statistical analysis 

The statistical analysis was performed by me with guidance from Professor 

John Matthews, and in the earlier stages from Elaine Stamp. I initially 

interpreted the results and this was included in the preparation of the papers for 

co-author comments.  



vi |  
 

Co-authorship on papers 

I am first author and lead on the papers included in this submission. All co-

authorship has been declared on the forms required for submission of this 

thesis by publication. All co-authors signed to agree the percentage contribution 

I made for the: design of investigation, conduct of research, analysis of outcome 

and preparation for publication. During each paper submission to the journals I 

also outlined co-author contributions.  

Co-authorship on report submitted to the Department of Health (Public 

Health Research Consortium) 

During my time as a Research Assistant and PhD student a project report was 

submitted to the Department of Health (Public Health Research Consortium) as 

funders. I co-authored this report and undertook analysis presented therein with 

assistance from Elaine Stamp and guidance from Professor John Matthews. 

Reference to the report is made in this doctoral statement. Additional analysis 

and research questions were included in the first four author papers submitted 

in this doctoral statement.   



vii |  
 

Preface 

I started my career as a paediatric nurse working in the NHS. During my 

employment I was granted a one-year career break to manage a paediatric 

department in Zambia. Here I saw the extreme signs and symptoms of many 

health conditions; one of those was the effects of malnutrition. I developed a 

real interest in the nutritional status of children and its impact on their health. 

We frequently treated and managed severely malnourished children to achieve 

a ‘target weight’ deemed acceptable for discharge. However, it was usually only 

a matter of weeks or months before they were re-admitted. There was a 

realisation we were addressing a very small issue and then discharging them to 

an environment on which we had little influence on. In 2005, I attended London 

School of Hygiene & Tropical Medicine and completed an MSc in Public Health 

Nutrition. One topic I particularly enjoyed was public health policy. In 2007, I 

applied for a Research Assistant position at Newcastle University to work on a 

study that would develop research skills in evaluating a change in policy to 

school food in England. This post offered me an opportunity to be involved in 

examining the effect of a policy-level intervention (something I was particularly 

interested in after my experience in Zambia) to address one aspect of child 

health: children’s diets. Subsequently, I have had the opportunity to use these 

data to pursue this thesis by publication for which I am grateful.  

  



viii |  
 

    Table of Contents 

Abstract ................................................................................................................ i 

Acknowledgements ............................................................................................ iii 

Declaration ......................................................................................................... iv 

Statement of research contributions ................................................................... v 

Preface ............................................................................................................. vii 

List of Tables .....................................................................................................xiii 

List of Figures ................................................................................................... xv 

List of Publications ........................................................................................... xvi 

Abbreviations ...................................................................................................xvii 

Chapter 1  Introduction ..................................................................................... 1 

Chapter 2  Background ..................................................................................... 3 

2.1  Child health: an overview ....................................................................... 3 

2.2  Children’s diets ...................................................................................... 3 

2.3  Factors influencing children’s dietary intake and the role of schools ..... 7 

2.4  Policy context: The history of school meals in England [1900-2014] ... 10 

  1906: Introduction of school meals ................................................ 10 

  1941: Nutrient standards established ............................................ 10 

  1980: Nutrient standards removed ................................................ 11 

  2001: Introduction of food-based standards .................................. 11 

  2006: Implementation of food and nutrient-based standards ........ 12 

Chapter 3  Literature review ............................................................................ 18 



ix |  
 

3.1  Background .......................................................................................... 18 

3.2  Objective .............................................................................................. 18 

3.3  Search strategy .................................................................................... 19 

  Criteria for considering studies in this review ................................ 19 

  Search methods for identifying studies .......................................... 20 

3.4  Review of included studies .................................................................. 23 

  Lunchtime: children’s mean dietary intake .................................... 23 

3.4.1.1  School lunch ........................................................................... 23 

3.4.1.2  Home-packed lunch ................................................................ 31 

3.4.1.3  School and home-packed lunch .............................................. 35 

  Total diet: children’s mean dietary intake ...................................... 45 

3.5  Overall summary and limitations of the literature ................................. 51 

  Lunchtime ...................................................................................... 52 

3.5.1.1  School lunch ........................................................................... 52 

3.5.1.2  Home-packed lunches ............................................................ 52 

3.5.1.3  School and home-packed lunch .............................................. 53 

  Total diet ....................................................................................... 53 

  Key limitations ............................................................................... 53 

3.6  Rationale .............................................................................................. 55 

3.7  Research questions addressed in papers ............................................ 57 

Chapter 4  Methods ........................................................................................ 58 

4.1  Ethical approval ................................................................................... 58 



x |  
 

4.2  Overview of study design and setting .................................................. 58 

4.3  Recruitment ......................................................................................... 60 

  Primary schools ............................................................................. 60 

  Middle schools .............................................................................. 61 

4.4  Dietary data collection .......................................................................... 62 

  Primary schools ............................................................................. 62 

4.4.1.1  Recruitment and training of lay observers .............................. 63 

4.4.1.2  Staff protocol for working in schools ....................................... 63 

  Middle Schools .............................................................................. 65 

4.5  Portion size and dietary data coding .................................................... 68 

4.6  Data processing and handling ............................................................. 69 

  Data entry ...................................................................................... 69 

  Data checking ............................................................................... 69 

4.7  Socio-economic status ......................................................................... 70 

4.8  Statistical analysis ............................................................................... 70 

4.9  Paper I: Does the use of passive or active consent affect consent or 

completion rates, or dietary data quality? Repeat cross-sectional survey 

among school children aged 11-12 years ...................................................... 73 

Chapter 5  Results of the impact of school food standards on children’s diets79 

5.1  Key findings on the impact of school food standards on children’s mean 

dietary intake (4-7y and 11-12y olds) ............................................................. 79 

5.2  Paper II The impact of food and nutrient-based standards on primary 

school children’s lunch and total dietary intake: a natural experimental 

evaluation of government policy in England. ................................................. 84 



xi |  
 

5.3  Paper III Did school food and nutrient-based standards in England 

impact on 11-12y olds nutrient intake at lunchtime and in total diet? Repeat 

cross-sectional study ..................................................................................... 92 

5.4  Paper IV A repeat cross-sectional study examining the equitable impact 

of nutritional standards for school lunches in England in 2008 on the diets of 

4-7y olds across the socio-economic spectrum. .......................................... 103 

Chapter 6  Discussion ................................................................................... 115 

6.1  Summary of key findings .................................................................... 115 

6.2  Relationship to other studies .............................................................. 116 

6.3  Strengths and limitations .................................................................... 118 

  Strengths ..................................................................................... 118 

  Limitations ................................................................................... 118 

6.3.2.1  Study design ......................................................................... 119 

6.3.2.2  Evaluation ‘the ideal’ and the ‘reality’ .................................... 121 

6.3.2.3  Outcomes ............................................................................. 127 

6.4  Strategies for improving children’s diets ............................................ 131 

6.5  What Papers II-IV add to the evidence base on school food ............. 133 

6.6  Implications for policy and further research ....................................... 136 

  Key policy implication .................................................................. 136 

  Future research ........................................................................... 138 

6.7  Concluding remarks ........................................................................... 139 

References ..................................................................................................... 141 

Appendices ..................................................................................................... 152 

A.  Ethics approval letter .......................................................................... 152 



xii |  
 

B.  Parent information letter (primary schools 2008-09) ........................... 153 

C.  Parent consent form (primary schools 2008-09) ................................ 154 

D.  Letter to school heads (middle schools for 2009-10) .......................... 155 

E.  Ethics approval letter for amendment in consent procedure .............. 157 

F.  Parent information letter and consent form (middle schools 2009-10) 158 

G.  Dietary data collection tool (primary schools) ..................................... 159 

H.  Dietary data collection tool (middle schools) ...................................... 161 

 

  



xiii |  
 

List of Tables 

Table 1 Recommendations for energy, food energy, nutrients and fruit and 

vegetable intakes for children aged 4-7y and 11-14y in the UK .......................... 5 

Table 2 Children’s mean nutrient and fruit and vegetable intake from the NDNS 

2008/9 to 2011/12 (aged 4-10 and 11-18y) ......................................................... 6 

Table 3 Government reports and the role of schools in improving children’s diets

 ............................................................................................................................ 8 

Table 4 Historical events in school meals in England from 1900 to 2014 with key 

reports and national surveys ............................................................................. 14 

Table 5 Databases, terms used and searches conducted for literature review . 21 

Table 6 Characteristics of included studies examining school lunches 

(lunchtime) ........................................................................................................ 28 

Table 7 Characteristics of included studies examining home-packed lunches 

(lunchtime) ........................................................................................................ 34 

Table 8 Characteristics of included studies examining school and home-packed 

lunches combined (lunchtime) .......................................................................... 37 

Table 9 Nutrients reported in studies examining school and home-packed 

lunches combined (lunchtime) .......................................................................... 41 

Table 10 Inconsistencies in nutrients reported in studies examining school and 

home-packed lunches combined (lunchtime) .................................................... 42 

Table 11 Characteristics of studies included examining school, home-packed or 

school and home-packed lunches combined (total diet) ................................... 49 

Table 12 A summary of the geographical location, period of data collection, data 

used and the age group of children by lunch type of the included studies ........ 51 

Table 13 Key findings on the impact of implementing school food standards on 

children’s mean nutrient intake at lunchtime and in total diet by age ................ 80 



xiv |  
 

Table 14 Key findings on the equitable impact of implementing school food 

standards on children’s mean nutrient intake at lunchtime and in total diet by 

age .................................................................................................................... 82 

Table 15 Evaluation: the ‘ideal’ and the ‘reality’ .............................................. 122 

Table 16 A few of key ideas for developing the evidence base for policy relating 

to school food (WHO-Europe and School Food Trust) .................................... 127 

Table 17 Potential factors influencing what children consume at lunchtime ... 129 



xv |  
 

List of Figures 

Figure 1 An adaptation of the ecological framework and the role of schools at 

the individual, social, physical and macro-levels as identified in government 

reports (2004-2008) ............................................................................................ 9 

Figure 2 Total studies identified and number included in the literature review 

based on PRISMA guidelines ........................................................................... 22 

Figure 3 Cross-sectional surveys of Northumberland middle schools and 

Newcastle primary schools ............................................................................... 59 

Figure 4 Process for dietary data collection in primary schools ........................ 64 

Figure 5 Example page of a food diary used in the primary school children ..... 65 

Figure 6 Process for dietary data collection in middle schools .......................... 66 

Figure 7 Example page of a food diary used in the middle school children ...... 67 

Figure 8 Food models used in the dietary data collection in middle schools ..... 68 

Figure 9 The MRC framework 2008: Key elements of the development and 

evaluation process .......................................................................................... 123 

Figure 10 The multiple factors affecting what children eat in their school lunch 

and factors for future evaluations to consider (an adaptation of the socio-

ecological framework) ..................................................................................... 130 

  



xvi |  
 

List of Publications 

This thesis is based on the work presented in the following papers:  

 

I. Spence S, White M, Adamson AJ and Matthews JNS (2014) Does the 

use of passive or active consent affect consent or completion rates, or 

dietary data quality? Repeat cross-sectional survey among school 

children aged 11-12years.  

BMJ OPEN 2014;4:e006457.doi:10.1136/bmjopen-2014-006457 

 

II. Spence S, Delve J, Stamp E, Matthews JNS, White M and Adamson AJ 

(2013) The Impact of Food and Nutrient-Based Standards on Primary 

School Children’s Lunch and Total Dietary Intake: A Natural 

Experimental Evaluation of Government Policy in England.  

PLoS ONE 8(10): e78298. doi:10.1371/journal.pone0078298 

 

III. Spence S, Delve J, Stamp E, Matthews JNS, White M and Adamson AJ 

(2014) Did school food and nutrient-based standards in England impact 

on 11-12y olds nutrient intake at lunchtime and in total diet? Repeat 

cross-sectional study.  

PLoS ONE 9(11): e112648. doi:10.1371/journal.pone0112648 

 

IV. Spence S, Matthews JNS, White M and Adamson AJ (2014) A repeat 

cross-sectional study examining the equitable impact of nutritional 

standards for school lunches in England in 2008 on the diets of 4-7y olds 

across the socio-economic spectrum.  

International Journal of Behavioral Nutrition and Physical Activity 11:128 

doi:10.1186/s12966-014-0128-6 

  



xvii |  
 

Abbreviations 

CCT Compulsory Competitive Tendering 

CI Confidence interval 

COMA Committee on the Medical Aspects of Food Policy 

CRB Criminal Records Bureau 

CWT Caroline Walker Trust 

DRV Dietary Reference Value 

FAST Food Assessment in Schools Tool 

g Grams 

ID Identification number 

i.e. id est 

IMD Index of Multiple Deprivation 

kcals Kilocalories 

LEAs Local Education Authorities 

mg Milligrams 

n Number 

NCMP National Child Measurement Programme 

NDNS National Diet and Nutrition Survey 

NHS National Health Service 

NMES Non-milk extrinsic sugars 

NSP Non-starch polysaccharide 

OR Odds ratio 

PL Packed lunch 

% Percentage 

% E Per cent energy 

RCT Randomised control trial 

RNI Reference Nutrient Intake 

SACN Scientific Advisory Committee on Nutrition 

SES  Socio-economic Spectrum 

SL School lunch 

SMRP School Meal Review Panel 

µg Microgram 

UK United Kingdom 

USA United States of America 

WHO World Health Organization 

y Year 



 
 

 1 |  
 

Chapter 1   Introduction 

 
It is now well recognised that what children eat has an important influence on 

child health.1-3 The World Health Organization have defined a ‘healthy’ diet as 

one that contains more fruit, vegetables, legumes, nuts and grains, and less 

salt, sugar and fat.4 However, a number of national reports highlight that what 

children eat does not meet recommended guidelines.5-8 As well as children’s 

diets containing too much saturated fat, sugars and a lack of fruit and 

vegetables, childhood overweight and obesity has increased over the last few 

decades.9, 10 Improving what children eat is central to achieve a ‘healthier’ 

lifestyle, and as part of this, reduce childhood overweight and obesity.11, 12 

Identifying solutions is more complex. One focus has been on the school 

environment and what children eat at school. In England, food and nutrient-

based standards were introduced for school lunches that specified what food 

and drink could and could not be served. Primary schools had to comply with 

the legislation in September 2008 and secondary schools in September 2009.13 

Following this major policy change to school food in England it was important to 

evaluate the impact of implementing food and nutrient-based standards on 

children’s diets. Four published papers are included in this doctoral statement 

as listed on page xvi. Three focus on evaluating the impact of the food and 

nutrient-based standards to school lunch on children’s diets and one on a 

methodological aspect of the study.  

Research questions addressed  

Dietary 

1. Did the introduction of food and nutrient-based standards impact on 
lunchtime and total dietary intake in children aged 4-7y and 11-12y?   
(Paper II and III) 
 

2. Did the introduction of nutritional standards for school lunches have an 
equitable impact on children’s diets across the socio-economic 
spectrum? (Paper II and IV) 
 

3. Did school lunch take-up change across the socio-economic spectrum 
following the introduction of food and nutrient-based standards?  
(Paper II and IV)



Chapter 1 Introduction 

 2 |  
 

Methodological 

4. Did the use of passive or active consent affect consent and completion 
rates, or dietary data quality across the socio-economic spectrum?  
(Paper I) 

 

Overview of structure of doctoral statement 

The intention of this doctoral statement is to provide a narrative on the context 

for the papers, review the current literature and reflect on the implementation 

and evaluation of the food and nutrient-based standards to school lunch in 

England. 

I begin by setting the wider context of child health and the importance of a 

healthy diet for children. A short historical outline of school meals in England is 

presented to set the policy context (Chapter 2). This is followed by a narrative 

review of the current literature that examines the impact of a child’s lunch type 

(school or home-packed lunch) on their dietary intake at lunchtime, in their total 

diet and across the socio-economic spectrum. The limitations of the current 

literature are summarised and the rationale and research questions are stated 

(Chapter 3). Chapter 4 provides a more detailed account of the dietary data 

collection methods employed than reported in the individual papers. As Paper I 

focuses on a methodological aspect of this study it is included in this chapter. A 

summary of the key dietary findings and the inclusion of Papers II, III and IV are 

presented in Chapter 5. In the final chapter (Chapter 6) I provide a brief 

summary of the key findings, the relationship to other studies and the key 

strengths of the papers. I reflect on the implementation of the food and nutrient-

based standards and discuss the wider limitations to the body of work 

evaluating the impact of nutritional standards on children’s diets. The key policy 

implications and areas for future research are considered. To finish, some 

concluding remarks are also in this chapter (Chapter 6). 
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Chapter 2   Background 

 

Chapter overview: 

This chapter gives a brief overview on child health and the importance of a 

‘healthy' diet for children. It discusses the role of children’s diets as one 

contributing factor to childhood overweight and obesity. Reference is made to 

the fact that many factors influence children’s diets. While improving what 

children eat is important, identifying solutions is a challenge. One focus has 

been on the school environment and the food and drink served at schools. 

The chapter finishes by setting out the policy context and historical events in 

school meals that led to the implementation of food and nutrient-based 

standards to school lunch in England.  

 

 

2.1 Child health: an overview 

Over the last few centuries there have been many advances in child health. In 

the 20th Century, improved water and sanitation, immunisation and nutrition 

were influential, along with medical advances.14 By the mid-20th Century the 

focus was on adult health and it was not until the later part of the 20th century 

that there was a re-emergence of interest in child health.14 This was associated 

with a number of studies: the 1000 family study in Newcastle, 1947 and the 

national birth cohort studies in 1946, 1958, 1970 and 2001. These studies 

recognised several themes, such as the importance of child health on health in 

later life.14 The emergence of childhood obesity has also led to a re-focus on 

child health 15, 16 A persistent challenge for child health is children’s diets, albeit 

for different reasons to those at the start of the 20th Century. The focus on 

children’s diets has shifted from under- to overnutrition.  

2.2 Children’s diets 

It is now well recognised that children’s dietary intake has an important 

influence on child health.1-3 What children eat is central to optimal health and 

potentially contributes to the prevention of cardiovascular disease, stroke and 
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type II diabetes in later life.1 Furthermore, eating behaviours that are developed 

in childhood have been found to continue into adulthood.1, 17 Therefore, 

childhood is an important period to establish a ‘healthy’ diet.  

What constitutes a ‘healthy’ diet has been defined by the World Health 

Organization as a diet that contains more fruit, vegetables, legumes, nuts and 

grains, and less salt, sugar and fat.4 In the UK a key tool to provide information 

about a ‘healthy’ diet to the general population is through the use of the Eatwell 

plate.18 The Eatwell plate is a visual tool developed by the Food Standards 

Agency in 2007 to illustrate how a combination of foods contributes towards a 

‘healthy’ diet. The pictorial image was developed to show that some foods may 

need to be consumed more than others, for example, fruit and vegetables; and 

some foods may need to be consumed less, for example, sweets, cakes and 

biscuits.19 Similarly, the Change4Life campaign provides information about a 

‘healthy' diet through messages about ‘5-A-Day’, ‘watch the salt’, ‘cut back fat’ 

and ‘sugar swaps’.20 

These food-based dietary guidelines are useful for the general population and 

reflect how foods rather than nutrients are eaten. However, both food and 

nutrient-based guidelines have been formulated and underpinned by scientific 

recommendations guided by expert panels such as the: Committee on the 

Medical Aspects of Food Policy (COMA), World Health Organization (WHO) 

and Scientific Advisory Committee on Nutrition (SACN). These organisations 

review the available evidence as a basis for recommendations for intake of 

nutrients and specific foods to prevent deficiencies and promote optimal health. 

For example, in 1991, COMA provided estimated average requirements for 

energy, and macro- and micronutrient recommendations for the UK 

population;21 in 2003, WHO recommended a mean daily intake of 400g of fruit 

and vegetables,1, 22 and in 2011, SACN reviewed and updated the guidance on 

energy requirements.23 In March 2014, WHO advised that consumption of free 

sugars added to food or naturally present in honey, syrups, fruit juices and fruit 

concentrates should be reduced.24 WHO conditionally recommended that free 

sugar intake be reduced to below 5% of total energy.25 In response, SACN has 

provisionally advised a reduction;26 this will be reviewed in February 2015. 

Dietary recommendations for children aged 4-7y and 11-14y in the United 
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Kingdom (UK) are shown in Table 1; where relevant these are shown for age 

and gender.  

 

 

Table 1 Recommendations for energy, food energy, nutrients and fruit and 
vegetable intakes for children aged 4-7y and 11-14y in the UK 

Food/Nutrient Recommendations 

 4-7y  11-14y 

 Male Female  Male Female 

Energy (kcals)* 1715 1545  2220 1845 

Fat (%)† No more than 35% food energy 

Saturated Fat (%) No more than 11% food energy 

NMES (%) No more than 11% food energyǂ 

Protein (g) § 19.7  42.1 41.2 

Sodium (g) 700  1600 1600 

Calcium (mg) 450  1000 800 

Iron (mg) 6.1  11.3 14.8 

Zinc (mg) 6.5  9.0 9.0 

Vitamin C (mg) 30  35 35 

Vitamin A (µg) 400  600 600 

Folate (µg) 100  200 200 

Fruit & Vegetablesǁ (portion/g)  At least 5 portions per day (equivalent to 400g) 

*Estimated Average Requirements for energy21 
†Dietary Reference Values for food energy21 
ǂConditional recommendation from WHO and likely to be recommended by SACN is free sugars 
be reduced to below 5% of total energy25, 26  
§Reference Nutrient Intake21 
ǁWHO recommendation1, 22 

 

 

Despite recommendations, there have been a number of national reports that 

highlight that what children eat does not meet all these recommendations.5-8 In 

1989, findings from the ‘Diets of British School Children’5 survey highlighted 

children’s mean intakes of fat were above the recommendations and mean 

intakes of micronutrient were below.5 A study by Prynne et al, 199927 compared 

data from the National Diet and Nutrition Survey (1992/93) with the Medical 

Research Council (MRC) National Survey of Health and Development (1946 

birth cohort). They found that children aged 4y had higher intakes of per cent 



Chapter 2 Background 

 6 |  
 

energy from sugar and lower mean intakes of micronutrients compared with 

children in 1950. More recently, key findings from the National Diet and Nutrition 

Survey (NDNS) 2008/09-2011/1228 are shown in Table 2. Per cent energy from 

saturated fat and NMES were above the recommendations for children aged 4-

10y and 11-18y. For the 4-10y olds, mean micronutrient intakes were within the 

recommendations. In contrast, for the girls aged 11-18y mean micronutrient 

intakes were below the recommendations. Mean fruit and vegetable intakes 

including fruit juice and not including fruit juice were below the recommendation 

in both age groups.28 Therefore, the advice by the World Health Organization 

that a ‘healthy’ diet contains more fruit and vegetables, and less sugar and fat is 

currently not reflected in the average child’s diet in the UK. Of concern, is that 

children’s per cent energy from NMES is three times higher than the conditional 

recommendation of reducing free sugars to below 5% of total energy by WHO, 

which is likely to be adopted by SACN.25, 26  

 

 

Table 2 Children’s mean nutrient and fruit and vegetable intake from the NDNS 
2008/9 to 2011/12 (aged 4-10 and 11-18y) 

 4-10y  11-18y 

Food/Nutrient All  Male Female

Energy (kcals) 1532  1972 1569 

Fat (%) 33.4  33.8 34.2 

Saturated Fat (%) 13.2  12.7 12.4 

NMES (%) 14.7  16.0 15.2 

Calcium (mg) 803  889 670 

Iron (mg) 8.7  10.7 8.4 

Zinc (mg) 6.4  8.3 6.3 

Vitamin A (µg) 651  725 596 

Folate (µg) 195  233 186 

Fruit & Vegetables (g)  not including fruit juice 205  177 166 

Fruit & Vegetables (g)  including fruit juice 316  288 261 

 

 

There is also evidence of socio-economic disparities in children’s diets with 

those from more deprived families having ‘poorer’ diets. 29 30, 31 For example, 
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children in more deprived families have been found to have lower intakes of 

micronutrients and fruit and vegetables, and higher intakes of energy-dense 

drinks.30 31 As well as children’s diets containing too much saturated fat, sugars 

and a lack of fruit and vegetables, there has been an increase in childhood 

overweight and obesity during the last few decades.9, 10 While fundamentally an 

issue of energy balance the causes of childhood obesity are multi-faceted and 

complex; one potentially contributing factor is an ‘unhealthy’ diet.1, 2 Improving 

what children eat and developing ‘healthier’ eating habits is central to achieve a 

‘healthier’ lifestyle, and as part of this, reduce childhood overweight and 

obesity.11, 12 Despite signs that childhood obesity is levelling,32, 33 in 2011-12, 

The National Child Measurement Programme (NCMP) in England found one in 

five 4-5y olds and one in three 10-11y olds were overweight or obese.34 Being 

overweight and obese has a number of implications which have personal and 

societal impacts. For individual health, childhood obesity has been found to 

persist into adulthood and is associated with long term health consequences as 

noted in section 2.2.1 In 2007, the Foresight report highlighted the economic 

costs to the National Health Service (NHS) and society. By 2050, the NHS costs 

associated with overweight and obesity are estimated at £10billion per year; the 

economic cost to society is predicted to be much higher.2  

2.3 Factors influencing children’s dietary intake and the role of schools 

What children eat is influenced by a number of factors and so identifying 

appropriate solutions has proved challenging.2, 29, 35-37 Story et al, 200838 use an 

ecological framework, which illustrates that food choice and eating behaviours 

are affected by multiple levels of interconnecting factors: individual (i.e. age,  

lifestyle, skills and behaviours), social (i.e. friends and family), physical (i.e. 

home, school and supermarkets) and the macro-level environment (i.e. industry, 

government policy, food marketing and media).38 This framework helps us to 

appreciate the complexity and reality that there is no one easy solution (see 

Figure 1).  

While it is recognised that what children eat at home is important39 a current 

focus is on the school environment and the food served at school. The use of 

the school environment is supported by evidence from systematic reviews that 

found implementing dietary interventions in schools can have a positive impact 
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on improving children’s diets.40, 41 The role of schools in addressing children’s 

diet and obesity has also been advocated in a number of government reports 

(see Table 3). Collectively, what the reports highlight is that the school 

environment can potentially span the individual, social, physical and macro-

levels identified in the ecological framework by Story et al, 200838 (see Figure 

1). However, it is important to acknowledge that the school environment, with 

specific reference to the food served at school, can only influence the diets of 

children who eat food served at school i.e. breakfast and afterschool clubs, 

break-time or lunchtime (school lunch).39, 42  

 

 

Table 3 Government reports and the role of schools in improving children’s diets 

Report  Brief aim Role of school 

Choosing Health: making 

healthier choices easier 

(2004)11 

Addresses issue of 

unhealthy foods and diets 

 Improve nutrition in 

schools 

Choosing a Better Diet: a 

food and action plan (2005)12

 

 

Reduce obesity, improve 

diet and inequalities by 

decreasing fat, saturated 

fat, salt, sugar and increase 

fruit and vegetables 

 Include nutrition in 

curriculum, concept of a 

balanced diet and the 

benefits of healthier 

lifestyle 

 Improve nutrition 

PSA Delivery Agreement 12: 

improve the health and 

wellbeing of children and 

young people (2007)43 

 

 

Priority to reduce 

overweight and obesity 

 

 

 Improve quality of school 

lunch  

 Increase take-up  

 Reduce childhood obesity: 

provide an environment to 

support healthy food and 

activity choices 

Foresight: tackling obesities-

future choices (2007)2 

Multi-factorial approach 

required to deal with 

complexity of obesity  

 Provide healthy school 

meals 

 

Healthy weight, healthy lives: 

a cross government strategy 

for England (2008)44 

 

 

 

Support individuals to make 

healthier choices to reduce 

obesity levels, especially in 

children 

 

 Focus on school 

environment: i.e. is school 

canteen conducive to 

healthy eating? Length of 

time queuing, 

 Consider on-site policies 

 Whole-school approach 

i.e. ‘healthy schools’ 

 Develop healthy lunch box 

policies  

Food matters: towards a 

strategy for the 21st century 

(2008)45 

Recognises food overlaps 

with many aspects of food 

policy 

 Ban vending machines  

 Decrease foods high in salt 

and added sugar 
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Figure 1 An adaptation of the ecological framework and the role of schools at 
the individual, social, physical and macro-levels as identified in government 
reports (2004-2008) 
 

 

As indicated in Figure 1 there are a number of environmental and individual 

level factors that influence what children eat. Papers II-IV evaluate the impact of 

implementing the food and nutrient-based standards to school lunch in England 

on children’s diets. The key focus is on the macro-level environment. The 

papers consider the findings and if legislation to school lunch is in itself 

sufficient, or, if this needs to be supported by other levels (i.e. the physical 

environment) to improve children’s diets. This is also discussed in Chapter 6. 

During my PhD studies I co-authored a report for the Department of Health 

(Public Health Research Consortium)42 and a paper published in Public Health 

Nutrition entitled School food standards in the UK: implementation and 

evaluation.46 Both publications include a short historical outline of the school 

meal policy in England. Papers II-IV39, 47, 48 also make a brief reference to the 

historical context. In order to set Papers II-IV in their wider policy context 

leading to implementation of the food and nutrient-based standards to school 

lunch in England, a more detailed historical outline is presented below (see also 

Table 4).   
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2.4 Policy context: The history of school meals in England [1900-2014] 

 1906: Introduction of school meals   

School meals were first introduced as a response to under-nutrition of children 

and the subsequent poor health of potential army recruits for the Boer war 

(1899-1902).49 The publication of the Inter-Departmental Committee on Physical 

Deterioration in 1904 highlighted the public health concern of undernutrition and 

a key recommendation was free school meals should be introduced for children 

from poorer families.49 In 1906 the Education (Provision of Meals) Act required 

that children receive adequate food in school; Local Education Authorities 

(LEAs) could provide free meals, but this was not a requirement.50 There was 

some opposition that school meals should be available for all children; 

therefore, free school meals were only provided to children who were 

undernourished (assessed by a medical inspection) and poor (assessed by the 

parent’s financial situation).51 This highlighted the belief that school meals were 

linked to poverty and should not be taken, even if children were eligible for 

them.52  

In some LEAs the quality of school meals and the environment for eating a 

school meal were inadequate. In contrast, some LEAs tried to demonstrate that 

school meals were an opportunity for developing social skills and ‘healthier’ 

eating habits.52 However, challenges persisted. While it was recognised that 

adequate supervision, sufficient time to eat and the environment were 

important,52 these factors were not addressed. A quote from Hall, 1952 

summarises the conditions: 

‘Too often the premises are makeshift and over-crowded, the supervisors 

harassed, the meal bolted and the children hurried out to make room for 

a second batch’ (Hall, 1952 p171).52  

 1941: Nutrient standards established  

The first nutrient-based standards for school meals were introduced in 1941 

with recommendations for energy, fat and protein. The 1944 Education Act led 

to a legal requirement for LEAs to provide free school meals to any child who 

wanted them.53 This provision of free school meals ended in 1950 when a 
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standard charge was introduced. The nutritional standards for school meals 

were reviewed on three occasions: 1955, 1965 and 1975.49 

 1980: Nutrient standards removed  

Having addressed the nutritional quality of school meals by imposing standards 

in 1941, the 1980 Education Act54 removed all nutritional standards. This action 

was taken despite the Black Report (1980) which highlighted that nutritious 

school meals were an important aspect of child health.53 55 There were a 

number of other developments during the 1980’s that had a negative impact on 

school meals. LEAs were no longer required to provide school meals, except to 

children eligible to free school meals.53 Free school meal entitlement for 

children living in families in receipt of family credit was removed, and in 1988, 

the Local Government Act introduced compulsory competitive tendering 

(CCT).49 The 1980 Act also obliged LEAs to offer contracts to those companies 

offering the cheapest service for school meals.53 In essence, the provision of 

school meals was influenced by financial considerations, as opposed to 

nutritional quality.53 This was also a period where the school meal service in 

secondary schools became more like a canteen and children could pay for the 

foods they selected.56  

 2001: Introduction of food-based standards  

Following the abolition of nutrient requirements for school meals in 1980, the 

School Meal Campaign of the Caroline Walker Trust (1992)49 recommended 

nutritional standards should be reintroduced. Recommendations were published 

but these were ignored. In 1997, the White Paper Excellence in Schools57 noted 

that nutritional standards for school lunch should be re-introduced. However, it 

was not until 2001, over twenty years after the removal of nutritional standards 

that food-based standards for school lunches were reintroduced. These 

standards imposed on caterers the need to provide ‘healthy’ options in school 

lunch. Although they specified the types of foods and frequency of serving they 

did not limit food choice.58 Furthermore, they did not include nutrient-based 

recommendations. Thus, there were no guidelines for the percentage of energy 

from fat, saturated fat, non-milk extrinsic sugars or the micronutrient content a 

school lunch should provide.  
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In 200459 and 2006,60 two reports showed that despite the implementation of 

food-based standards in 2001 school lunches remained high in fat, sugar, and 

salt, and low in micronutrients.59, 60 Although ‘healthy’ choices may have been 

available, children were not choosing to eat these foods. Findings also reported 

that between a quarter and a third of energy and nutrients eaten by a child were 

provided by school meals;59-61 emphasising the importance of school meals on 

children’s diets.  

 2006: Implementation of food and nutrient-based standards  

In 2005, there were three key developments that were influential in transforming 

school food. The media broadcast of Jamie Oliver’s ‘Jamie’s School Dinners’ 

that received attention from the public (in particular parents) and Government 

(February);62, 63 the School Meal Review Panel (SMRP) formed to provide 

advice on school lunch standards (March);58 and the establishment of the 

School Food Trust to ‘transform school food’ (April).64  

The SMRP reported the deterioration in school meals was due to economic 

constraints, the removal of nutritional standards and a long period of neglect of 

school food.58 In 2006, 100 years after the first provision of school meals, there 

was a significant change in policy with the implementation of food and nutrient-

based standards in England. The implementation of these standards received 

legislative support.13, 39 

Considerable economic investment was required to implement this legislation. 

The School Food Trust (now Children’s Food Trust) received £38 million from 

Government over a six year period, and a further £480 million was provided to 

schools to subsidise cost of ingredients, equipment (such as software for 

analysing menus) and professional support.65 In 2006, the new food and 

nutrient-based standards were introduced. Primary schools were expected to 

comply by September 2008 and secondary schools by September 2009.66 

Food-based standards specified which foods could, and perhaps more 

importantly, which foods could not be served. They also specified how often 

some foods (i.e. deep fried foods such as chips) should be served over a three-

week period. Food-based standards apply to the whole school day including 

breakfast clubs.64 Nutrient-based standards apply to the average nutritional 

content of school lunches over a (typically) three-week menu cycle and specify 
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minimum and maximum levels.64 The food and nutrient-based standards apply 

to planned provision rather than children’s actual food or nutrient consumption. 

School food has received considerable attention and economic investment in 

England over the last few years. The aim is to improve what children eat by 

limiting the availability of certain foods (e.g. fried chips) and increasing the 

availability of other foods (e.g. fruit and vegetables). Chapter 3 provides a 

narrative review of the current literature; it examines the impact of the 

implementation of food and nutrient-based standards on children’s diets at 

lunchtime, and/or in their total diet.  
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Table 4 Historical events in school meals in England from 1900 to 2014 with key reports and national surveys 

 
 Year Events Reports  National surveys 

S
ch

o
o

l m
ea

ls
 in

tr
o

d
u

ce
d

 
 

1904 
School meals provided under the 
auspices of charities  

Inter-departmental committee on  
physical deterioration 

 

1905  
Inter-departmental committee on medical 
inspection and feeding of children 
attending public elementary schools 

 

1906 
Education Act: provision of free school 
meals; though not compulsory50 

  

N
u

tr
ie

n
t 

st
a

n
d

ar
d

s 
es

ta
b

li
sh

ed
 

 

1941 
First nutritional standards: energy, fat 
and protein49 

  

1944 
Education Act: legal requirement for 
Local Education Authority (LEA’s) to 
provide school meals 

  

1955 
Working party on nutritional aspects of 
school meals: nutritional standards 
reviewed (1955, 1965 & 1975)49 
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Table 4 Historical events in school meals in England from 1900 to 2014 with key reports and national surveys continued 

 

 Year Events Reports  National surveys 

N
u

tr
ie

n
t 

st
a

n
d

ar
d

s 
re

m
o

ve
d

 
 

1980 

Education Act: removal of all nutritional 
standards54 

The Black Report55  
LEA’s no longer required to provide 
school meals except for those entitled to 
free school meals 

Removal of entitlement to free school 
meals for children living in families in 
receipt of family credit 

1988 
Introduction of Compulsory Competitive 
Tendering  

  

1989   
Diets of British  
School Children5 

Im
p

le
m

en
ta

ti
o

n
 o

f 
th

e 
‘s

ch
o

o
l f

o
o

d
 p

o
li

cy
’ 

 

1991  

The Health of the Nation - a strategy for 
Health in England67 

 
Department of Health published energy 
and nutrient recommendations for the 
UK21 

1992 
Caroline Walker Trust: nutrient-based 
standards 

  



 

 

16 

Table 4 Historical events in school meals in England from 1900 to 2014 with key reports and national surveys continued 

 

 Year Events Reports  National surveys 

 
Im

p
le

m
en

ta
ti

o
n

 o
f 

th
e 

‘s
ch

o
o

l f
o

o
d

 p
o

li
cy

’ 
 

1994  
Eat Well - action plan from the Nutrition 
Task Force to achieve the Health of the 
Nation targets on diet and nutrition 

 

1999  Saving Lives: Our Healthier Nation68  

2000 
Academies first established under the 
labour government 

 
National Diet and Nutrition 
Survey  
4-18y olds6 

2001 National nutritional standards   

2004  
Choosing health - making healthy 
choices easier11 

School meals in secondary 
schools, England59 

2005 

February: Jamie Oliver’s media 
broadcast ‘Jamie’s School Dinners’ 

Choosing a better diet - a food and 
health action plan12 

 
March: School meal review panel  
established 

April: School Food Trust established to 
transform school food 

2006 Interim-based standards   
School meals in primary 
schools, England60 
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Table 4 Historical events in school meals in England from 1900 to 2014 with key reports and national surveys continued 

 

 Year Events Reports National surveys 

Im
p

le
m

en
ta

ti
o

n
 o

f 
th

e 
‘s

ch
o

o
l f

o
o

d
 p

o
li

cy
’ 

 

2007  

PSA Delivery Agreement 12 -  
Improve the health and wellbeing  
of children and young people43 Low income diet and 

nutrition survey 
Foresight - Tackling Obesities - Future 
Choices2 

2008 
September: primary schools to be fully 
compliant with food & nutrient-based 
standards  

Healthy weight, healthy lives - a cross 
government strategy for England44 National child 

measurement programme 
2006-07  (annual report)69  Food matters - towards a strategy  

for the 21st century45 

2009 
September: secondary schools to be 
fully compliant with food & nutrient-based 
standards  

 
 

In
tr

o
d

u
ct

io
n

 o
f 

u
n

iv
er

sa
l 

fr
ee

 s
ch

o
o

l m
ea

ls
 

ke
y 

st
ag

e 
1 

 

2011  
Healthy lives, healthy people: update and 
way forward70 

 

2012 
Expert panel for the school food plan 
established 

 
National Diet and Nutrition 
Survey results from years 
1, 2 and 3 combined8 

2013  The school food plan  

2014 
September: Free school meals for all 
children in Key Stage 1 (referred to in 
discussion)  
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Chapter 3   Literature review 

 

Chapter overview: 

The aim of this chapter is to provide a narrative review of the literature 

examining the impact of a child’s lunch type (school or home-packed lunch) 

on their dietary intake at: 

 lunchtime  

 in their total diet and  

 across the socio-economic spectrum 

A brief background is given, followed by the objective and methods used. To 

conclude, a summary of the main points, the rationale and key research 

questions are stated. 

 

 

3.1 Background 

As discussed in Chapter 2 the school food environment, in particular what 

children eat at school, has gained increased attention. The implementation of 

the food and nutrient-based standards to school lunch has been a major policy 

change to school food in England. However, changes to school lunch are not 

limited to England; school lunch is also a focus internationally. This chapter 

provides a narrative review of the current literature and highlights research 

questions that remain unanswered. 

3.2 Objective 

The objective of this narrative review is to explore the impact of a school lunch, 

home-packed lunch, or, the comparison of a school/home-packed lunch on 

children’s dietary intake at: (i) lunchtime or (ii) in their total diet. 
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3.3 Search strategy  

To ensure my search strategy was comprehensive and methodical a systematic 

approach was undertaken to this (see sections 3.3.1 and 3.3.2) narrative review 

of the current literature. The systematic approach for the search strategy is a 

strength. A key limitation is that there was only one reviewer, therefore there is 

potential for selection bias in the papers reported. This narrative review enables 

key study findings to be reported and discussed, and for gaps in the literature to 

be noted. This approach does not allow for an in-depth analysis of the findings 

as in a systematic review or meta-analysis.71 

 Criteria for considering studies in this review  

Types of studies 

All study designs were eligible for inclusion. Studies needed to be written in 

English, but were not excluded based on geographical location. For studies 

reporting on school lunch they needed to examine the impact of a school food 

policy change as opposed to individual school level dietary interventions. For 

example, studies that looked at individual school interventions to increase fruit 

and vegetable intake were excluded. Studies needed to examine children’s 

consumption of food or nutrients. Studies were excluded if they reported 

findings based only on planned provision of food offered.  

Types of participants  

Children who attended primary, middle or secondary schools were included. 

Studies with a focus on children attending nurseries were excluded. 

Settings 

Primary, middle, secondary schools and home. 

Types of outcome measures 

Studies had to report on one or more of the following primary review outcomes 

on children’s dietary intake to be included.  
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Primary outcomes 

The primary outcomes of interest were children’s:  

i. mean nutrient intake  

ii. mean food and drink intake, or a 

iii. comparison of children’s dietary intake against food and/or nutrient-

based standards 

Secondary outcome 

The secondary outcome of interest was whether studies reported any effect 

across the socio-economic spectrum in the primary outcomes listed above.  

 Search methods for identifying studies  

The following three commonly used electronic databases were searched: 

MEDLINE, EMBASE and PsycINFO. Table 5 shows the complete search 

strategies and search dates for each database, along with the terms and 

searches conducted. On initial screening of the papers duplicated studies were 

removed and titles were screened for eligibility. If it was not possible to make a 

decision based on the title then the abstract was read. Figure 2 is based on the 

Preferred Reporting Items for Systematic Reviews (PRISMA)72 template and is 

included to give an overview of the total number of studies identified, excluded 

and included. As noted in section 3.3 screening of studies was carried out by 

one reviewer, therefore the detailed guidelines applied in a systematic review 

were not undertaken.  
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Table 5 Databases, terms used and searches conducted for literature review 

Database resources searched 

1 
Ovid MEDLINE (R) In-Process & other Non-Indexed Citations and Ovid MEDLINE (R) 
1946 to present 

2 Embase 1980 to 2014 week 18 

3 PsycINFO 1967 to May Week 1 2014 

Terms used 

1 
(school lunch* or school meal* or school food* or hot school meal* or hot school 
lunch*).mp 

2 (home-packed lunch* or home lunch* or packed lunch* or bagged lunch*).mp 

3 
(standards for school lunch* or policy* or nutrient-based standards* or food policy* or 
school food policy* or nutritional requirements* or menu planning* or menu 
standards*).mp 

4 (diet* or nutrition* or nutritive value*).mp 

5 (lunch* or meal at lunch* or midday meal*).mp 

6 (school* or primary school* or secondary school*).mp 

7 
(socio-economic inequality* or poverty or socio-economic spectrum* or socio-economic 
disparities or social class* or socio-economic factor* or index of multiple 
deprivation*).mp 

Searches conducted 

1 1 and 3 and 4 

2 1 and 3 and 7 

3 1 and 3 and 8 

4 1 and 2 and 3 and 4 

5 2 and 3 and 4 

7 1 and 2 and 3 and 4 and 7 

9 4 and 5 and 6 
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Figure 2 Total studies identified and number included in the literature review 
based on PRISMA guidelines 
 

 

Data collation 

The data collated from the included studies describes study authors and date, 

geographical location, school (i.e. primary or secondary), children’s age and 

number of participants. It also includes the study aim, design and method, 

whether the data used in the studies were pre or post-policy implementation 

and a summary of key findings. Two steps were employed to organise and 

discuss studies. Firstly, studies were separated into two main categories: those 

that examined children’s dietary intake at lunchtime, and in their total diet. 

Secondly, studies were categorised by lunch type: school lunch, home-packed 

lunch and a comparison of school/home-packed lunch. 
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3.4 Review of included studies  

Each section below begins with a general description of the identified studies 

(n=27) and is structured to provide an overview of the number of studies 

included, the geographical location, the study design, the children’s age and the 

dietary data collection methods used. Where applicable, a summary of the main 

study characteristics and findings are provided in Tables (Table 6, Table 7, 

Table 8 and Table 11). The main findings are discussed under the pre-defined 

outcomes: nutrient intake, food and drink intake or a comparison of nutrient/food 

intake consumed against the food and nutrient-based standards, and socio-

economic effects. The studies included are from different geographical locations 

therefore the policies effect on school luncha described vary. Some examples 

are given of the policies, but this list is not exhaustive. The studies of school 

lunch based in the UK (England) can be expected to comply with food and 

nutrient-based standards.64 These specify what foods can and cannot be 

served, and minimum and maximum levels of nutrients. In the USA there are 

state policies that limit portion size and fat content of high-fat/sugar foods and 

drinks.73 In other countries, such as Belgium the school food policy is less 

proscriptive.74 Comparability of school food policies in different countries is 

referenced to in Chapter 6. 

 Lunchtime: children’s mean dietary intake  

3.4.1.1 School lunch 

Description of studies 

Eight studies were identified: one from Belgium, five from the UK and two from 

the USA (Table 6). Seven studies were cross-sectional and one was a cluster 

randomised study. Children’s ages ranged from 3y to 19y. Three studies were 

carried out in primary schools, three in secondary schools and two included 

both primary and secondary schools. Various dietary data collection methods 

were used which included: questionnaires, weighed, observational and 

photographs. See Table 6 for a summary of key study characteristics and 

findings.  

                                            
a In this section the following terms: recommendations, food and nutrient-based standards, standards, pre-
policy & post-policy implementation are used to refer to a ‘school food policy’ 
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Nutrient intake 

Three studies75-77 examined children’s nutrient intake at one time point only: 

pre-policy implementation. A summary of their findings is shown in Table 6. Two 

studies78, 79 examined the change in children’s nutrient intake pre to post-

implementation of the food and nutrient-based standards in England. Both 

studies found a decrease in children’s mean consumption of: energy, per cent 

energy from fat, saturated fat, NMES and absolute amounts of fat, saturated fat. 

They also reported an increase in mean protein, NSP and vitamin A intakes. 

There were inconsistencies reported in mean intakes of calcium, zinc and 

vitamin C. For example, Haroun et al, 201078 found mean intakes of calcium 

increased in the infants but decreased in the juniors. Nicholas et al, 201379 

found calcium increased. The study by Mendoza et al, 201073 that examined the 

impact of a school food policy pre to post-policy implementation in the USA is 

discussed in ‘socio-economic effects’ section. 

Food and drink intake 

In 2005, Vereecken et al,74 examined the availability of food at lunch time in 197 

schools (primary n=64; secondary n=183). A small proportion of primary 

schools (9%) had vending machines compared with 80% of the secondary 

schools. In addition, approximately half of secondary schools had no written 

policy on biscuits, sweets and savoury snacks. In comparison, very few primary 

schools had no policies on these foods (11%, 3% and 10% respectively). In the 

secondary schools, the school a child attended and the food available was 

associated with consumption of soft drinks, sweets and crisps (p<0.01).74 For 

example, if soft drinks were available at school then children were more likely to 

consume them. 

A study by Nelson et al, 200761 reported that children’s food choices had 

deteriorated in 2004 (secondary schools) and in 2005 (primary schools) 

compared with 1997. For example, in 2004 in secondary schools, children 

reported a higher consumption of chips, soft drinks, desserts, cakes and 

biscuits than in 1997. They also reported a lower consumption of fruit and 

vegetables. In 2005, in primary schools children also reported a higher 

consumption of chips and desserts, cakes and biscuits, but also more 

vegetables. Post-policy implementation in England findings by Haroun et al, 
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201078 and Nicholas et al, 201379 found a different scenario. Haroun et al, 

201078 assessed both food and drink provision, and consumption in 136 primary 

schools. They compared intake in 2005 with 2009. By 2009, schools had 

improved food and drink provision. Schools provided more: vegetables and fruit 

(p<0.001 for both), fruit juice and fruit-based desserts (p<0.001) and starchy 

foods not cooked in fat (p=0.004). Schools provided fewer: desserts not 

containing fruit (p<0.001), savoury snacks and confectionery (p<0.001). 

Nicholas et al, 201379 also reported similar findings.  

Comparison of children’s mean dietary intake against nutritional 

recommendations for school lunch  

Six of the studies compared children’s nutrient intakes against standards; four 
61, 75-77 examined this pre-policy and two post-policy implementation.78, 79 Pre-

policy Gould et al, 200675 found fat and saturated fat intakes were above 

recommendations; no child met the recommendation for iron and folate and less 

than 10% met the calcium recommendation. Nelson et al, 200761 reported 

children’s mean intake of NSP, iron, zinc and vitamin A were below the 

recommendations. The finding that children’s intakes did not meet 

recommendations was further supported by Gatenby et al, 2007.76 Post-policy, 

despite implementation of standards, children’s intakes did not meet all the 

standards. For example, children’s mean intakes of iron and zinc were least 

likely to meet the standards. In contrast, children’s mean intakes of fat, 

saturated fat and NMES met the standards.78, 79 These findings imply children’s 

micronutrient intakes are less likely to meet the recommendations as opposed 

to macronutrient intakes. Potential reasons for this may be the standards apply 

to food provision as opposed to what children actually consume. Comparison of 

children’s intakes against the standards that does not cover the three-week 

menu cycle (that nutrients are required to comply to) may be limited to 

adequately assess micronutrient intakes. Furthermore, the standards have 

restricted the provision of certain foods such as deep fried foods and 

sweets/confectionery; these restrictions may be more effective in influencing 

children’s intakes. In comparison, addressing children’s micronutrient intakes 

(i.e. iron and zinc) may be more difficult as foods containing these nutrients, 

such as dark green vegetables, pulses and beans, and nuts are foods that 

children need to choose to eat.  
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Socio-economic effects 

A study by Mendoza et al, 201073 examined the impact of the Texas Public 

School Nutrition Policy across the socio-economic spectrum in three schools. 

This policy restricts portion sizes of snacks high in fat and sugars, and the fat 

content of foods. Socio-economic status (SES) was determined by a school-

level measure: that is the number of children registered in the federal/free 

reduced lunch programme. They examined the impact pre to post-policy 

implementation on energy density. They found energy density had improved 

(decreased) across all three schools; the greatest effect was for children in the 

schools classified as ‘less deprived’. Pre-policy implementation these schools 

were found to have the highest energy density compared to the ‘more deprived’ 

schools. As noted by Mendoza et al,73 this may be because children had more 

money to spend on snack foods and foods from the vending machines in the 

‘less deprived’ schools.73 Post-policy implementation the availability of these 

items was restricted. Therefore, children could not purchase items such as 

crisps.  

Limitations 

There are a number of limitations with these studies that examined the impact 

of school food policies on children’s dietary intake at lunchtime. To start, a small 

number of studies (n=3) reported the impact of school food policies on 

children’s dietary intake pre to post-policy implementation. Therefore, the 

majority of studies do not evaluate the impact of implementing the school food 

policy pre and post-policy. The findings by Mendoza et al, 201073 are limited to 

energy density and the study does not report micronutrients. In comparison, 

other studies reported a number of nutrients related to the implementation of 

nutrient-based standards.77-79 The studies were conducted in various 

geographical locations, therefore, school food policies and the findings reported 

varied. 

The studies also used various dietary collection methods. There are a number 

of issues in the dietary data collection methods that potentially limit the dietary 

data quality collection. A number of studies used a self-report dietary data 

collection method.73, 74 One study used different dietary data collection methods 

in the two surveys reported; in the first survey dietary data were collected 
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retrospectively, and in the second it was observed.61 In two studies78, 79 a 5d 

weighed intake was reported but this was not for each child; rather it was for 

different children randomly selected on the days of dietary data collection. A 

further limitation was that the weighed intake method required weighing the 

foods on offer at the counter; each food was then allocated an average portion 

weight. Food weight eaten was estimated by subtracting the leftover weight 

from the average portion weight. Children who did not take their leftovers to be 

weighed were considered to have consumed all foods.74, 75  

A number of studies reported children’s mean intake against nutritional 

recommendations for school lunch. However, the dietary data collection period 

did not cover the three week menu cycle that the food and nutrient-based 

standards cover.78, 79 Furthermore, Martin et al, 201077 noted that the evaluation 

was undertaken soon after the recommendations were introduced and schools 

may not have fully implemented them.  

In the study by Mendoza et al, 201073 which examined the impact of school food 

policy across socio-economic status, SES was analysed at the school and not 

individual level. They noted that a change in school demographics between the 

two time points may be have been associated with the changes found.73  

Questions that remain unanswered 

These studies only focus on school lunch. As noted in the limitations only three 

studies have examined the change from pre to post-policy implementation. The 

question of whether there is a widening difference in school and home-packed 

lunches since the introduction of policies specific to school lunch remains. 

In addition, these studies examined the impact of implementing school food 

policies on children’s diets at lunchtime only. Therefore, the potential wider 

impact on children’s total diet is not known. For example, it may be that children 

from the less deprived schools eat ‘healthier’ at school due to restrictions, but 

purchase restricted items more frequently outside of school.73 This emphasises 

the importance of considering the impact of implementing school food policies 

on children’s diets outside of the school environment.  
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Table 6 Characteristics of included studies examining school lunches (lunchtime) 

Study characteristics: school lunches  
 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Vereecken 
et al 200574 

Belgium-
Flanders 

Primary (64) 
Secondary 
(110) 
 

16560 11-18y Examine the 
influence of a 
school food 
policy on 
consumption of 
soft drinks, 
sweets and 
crisps 

 Cross-sectional 
 Frequency 

questionnaire 
examining key 
variables: soft 
drink, sweets/ 
chocolate and 
crisps 

Health 
Behaviour  
in School aged 
children survey 

 Factors affecting children’s 
soft drink consumption: 
availability (p<0.001), no 
policy (p<0.01) and school 
from lower SES (p<0.001) 

 Sweets: lower SES (p<0.01) 
 Crisps: no policy (p<0.01) & 

lower SES (p<0.001) 
 

Gould  
et al 200675 

UK 
(England) 

Secondary 
(3) 
 

74 11-12y 
 
 

Examine if food 
meets 
standards  
 
Examine food 
choice on 
nutrient intake  
 

 Cross-sectional 
 5d indirect 

weighing method 
 

Pre-policy   2 out of 3 schools did not 
meet standards 

 Children from lower SES had 
less nutrients 

 75% of children >35% per 
cent energy from fat  

 No child met iron or folate 
recommendations 
 

Gatenby  
et al 200776 
 

UK 
(England) 

Primary (2) 64 9-10y Assess 
nutritional 
content of 
meals and 
children’s 
actual intake 

 Cross-sectional 
 5d weighed/ 

photographed 
meals before & 
after eating 

Pre-policy  Fat, sugar and sodium 
exceeded Caroline Walker 
Trust guidelines 

 Children’s intakes did not 
meet recommended 
guidelines for 11 of 17 
nutrients assessed 
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Table 6 continued  
Study characteristics: school lunches 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Nelson  
et al 200761 

UK Primary 
Secondary 

1456 4-18y Examine 
contribution to 
mean daily food 
and nutrient 
intake 
 
Compare 1997 
data with  
2004-5 
 

 Cross-sectional 
secondary analysis 
from 1997 NDNS 
7d weighed  

 Parents may have 
completed dietary 
intake at lunchtime 
retrospectively; in 
2004 and 2005 
observed 
 

Pre-policy  In both primary and 
secondary schools school 
lunches did not meet CWT 
guidelines for most nutrients 
aside from protein and 
vitamin C 
 

Haroun  
et al 201078 

UK 
(England) 

Primary (136) 6696 3-12y Examine 
lunchtime 
provision of 
food and drink 
 
Examine 
food/drink 
choices and 
consumption  
 

 Cross-sectional 
 1-5d observation 

and leftovers 
weighed 

 

Pre & post-policy  Post-policy schools provided 
more vegetables and salad 
and fruit juice  

 Less condiments and 
confectionery (p<0.001),  
starchy food cooked in fat 
(p=0.004) 

 Post-policy consumption of 
NMES, fat, saturated fat and 
sodium was lower;  
 

Martin  
et al 201077 
 

USA Primary (33) 2049 9-12y 
(Grades 4-6) 

Examine food 
selection, plate 
waste and food 
intake against 
standards 

 A cluster 
randomized study  

 3d photograph 
measuring food 
selection, plate 
waste and food 
intake 
 

Students 
enrolled in  
the Louisiana 
Health study 
 

 Most children met protein, 
iron, calcium and vitamin A 
recommendations but not 
vitamin C 

 Saturated fat intakes exceed 
recommendation 
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Table 6 continued 
Study characteristics: school lunches 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Mendoza  
et al 201073 
 

USA Middle (3) Lunch records 
(n of children 
not reported) 

11-14y 
(Grades 6-8) 

Assess the 
impact of the 
Texas Public 
Nutrition School 
policy on 
children’s 
energy density 
 

 Cross-sectional 
 Self-completed 

food record post-
lunch  
 

Pre and post-
policy 

 Energy density decreased 
significantly (foods only 
p<0.0001; food and 
beverages p<0.0001) 

Nicholas  
et al 201379 

UK 
(England) 

Secondary 
(80) 

5969 10-19y Assess 
lunchtime 
provision, 
choices and 
consumption of 
food and drink  
 
Compare pre 
and post 
standards 
 

 Cross-sectional 
 Foods items on 

offer and no. of 
portions/weights 
recorded  

 Lunch weighed 
before and after 
eating 

 

Pre and post-
policy 

 Post-policy more schools 
provided vegetables and 
salads, water, fruit juice 
(p<0.005) for all 

 Post-policy children’s 
consumption of NMES, fat, 
saturated fat and sodium 
decreased; per cent energy 
from NMES, fat and 
saturated fat also decreased 
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3.4.1.2 Home-packed lunch 

Description of studies 

Three studies examined what children consume in their home-packed lunches: 

one from New Zealand80, one from the USA81 and one from England.82 All of the 

studies used a cross-sectional design. Children’s ages ranged from 5y to 11y. 

Two studies were carried out in primary schools,80, 82 and one in a middle 

school.81 Various dietary data collection methods were used which included: 

observational, photographs and a weighed intake. A summary of the key study 

characteristics and findings is shown in Table 7. 

Nutrient intake 

Two of the studies81, 82 presented information on children’s mean nutrient 

intakes. Conway et al, 200281 presented findings by gender and grade on four 

nutrients: mean energy, total fat, saturated fat and sugars. They found that boys 

home-packed lunches contained more fat than girls (p<0.001). Home-packed 

lunches contained more sugar in the older boys (grade 8) compared with the 

younger boys (grades 6 and 7), and boys intake of sugar was higher compared 

to girls (gender by grade interaction p<0.04). Evans et al, 201082 also presented 

findings on nutrients (n=14) which included: mean energy, fat, saturated fat and 

sugars defined as NMES. They did not find a difference by gender. 

Food and drink intake 

A consistent finding in these studies was that the most common foods in the 

average home-packed lunch were: sandwiches, savoury snacks or crisps, 

biscuits or a cookie and a drink across the three countries.80-82 Fruit was more 

commonly consumed that vegetables.81,82  

Comparison of children’s mean dietary intake against nutritional 

recommendations for school lunch  

The study by Evans et al, 201082 examined the nutritional content of home-

packed lunches against the food and nutrient-based standards for school lunch 

in England. Although these standards do not apply to home-packed lunches 

they found less than 2% of home-packed lunches met all the recommendations 
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for school lunches in England. Few home-packed lunches met the nutrient-

based standards for NMES (18.5%), sodium (19.4%), iron (24.8%) and zinc 

(27.9%).82  

Socio-economic effects 

One study by Dresler-Hawke et al, 200980 found no difference in fruit and 

vegetables provided in lunches or sodium intake across the socio-economic 

spectrum. However, they found children who attended schools in more deprived 

areas had higher fat (p<0.05) and sugar (p<0.01) contents in their home-packed 

lunches. Evans et al, 201082 did not find a difference.  

Limitations 

A key limitation with the studies examining home-packed lunches is that no 

baseline data were reported. This limits the ability to determine if home-packed 

lunches have become more ‘healthy’ or less ‘healthy’ over time.  

There are also some limitations in the methods used. Conway et al, 200281 

report they observed home-packed lunches, but it is not made clear if they 

observed and recorded children’s actual intake. From the methods described it 

would appear they report the contents rather than actual consumption. Dresler-

Hawke et al, 200980 used a photograph method. Children’s lunch boxes were 

photographed at the start of the day. To determine the food children consumed 

at lunch time they measured total waste disposal contents. Therefore, this 

method does not account for individual child variation.  

In both studies that examined the SES effect individual child level demographics 

were not used; school level classification of SES was used. Evans et al, 201082 

used the % Free School Meal Entitlement; Dresler-Hawke et al, 200980 selected 

schools based on school level of deprivation. The different dietary data 

collection methods and SES classification may account for the discrepancies in 

studies nutrient and SES findings. Furthermore, dietary data was only collected 

on one day. Therefore day to day variation in children’s dietary intake is not 

accounted for.  
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Questions that remain unanswered 

By examining home-packed lunches only at one point in time the question of 

whether they have improved remains. In addition, whether they are on average 

more ‘healthy’ or less ‘healthy’ compared with a school lunch is unanswered by 

these studies.  
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Table 7 Characteristics of included studies examining home-packed lunches (lunchtime) 

Study characteristics: home-packed lunches 

Study Country  School (n) Children (n) Age/school 
grade  

Aim Design & method Data used Key findings 

Conway  
et al 200281 

USA Middle (24) 1381 11-14y 
(Grades 6-8) 

Examine 
different food 
types  
 
 

 Cross-sectional 
 Observational  

Not applicable  Common foods: beverages 
(75%) and sandwiches 
(70.8%) 

 Fruit more common than 
vegetables (47% and 6% 
respectively) 

 Savoury snacks more 
common than biscuits, 
sweets and cakes/pies 

Dresler-
Hawke  
et al 200980 
 

New 
Zealand 

Primary (6) 927 5-11y Determine food 
contents  
 
 

 Cross-sectional 
 1d photograph of 

lunches box and 
waste disposal 
contents 

Not applicable  70% contained fruit and 
vegetables; 32.4% met the 
standard of 2 servings 

 Cakes muffins and biscuits 
(44%); crisps (57%); 
confectionery (15%) 

 SES: no difference in fruit & 
vegetables or sodium 
(p>0.05); lower SES lunches 
had more fat (p<0.05) and 
sugar (p<0.01) 

Evans  
et al 201082 
 

UK 
 
(England, 
Wales, 
Scotland & 
N.Ireland) 

Primary (89) 
 
England (76)  
Wales (6) 
Scotland (4) 
N.Ireland (3) 

1294 8-9y Compare 
against food 
and nutrient- 
based 
standards 
 
 

 Cross-sectional  
 1d food weighed 

before and after 
 

Not applicable   1.1% met all standards for 
school lunches 

 Nutrients most likely to be 
met: carbohydrate, protein 
and vitamin C; least likely to 
be met: energy, NMES and 
sodium 

 18% had no confectionery/ 
savoury snacks; 40% had 
both  
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3.4.1.3 School and home-packed lunch 

Description of studies 

Ten studies examined what children consumed in both school and home-

packed lunches: one study was based in Canada, one in the USA and eight in 

England (see Table 8). Of the eight studies based in England, one was a 

systematic review and included two of the identified studies; these two studies 

are presented in Table 8 but findings are not further discussed in the text as 

these are included in the review by Evans et al, 2010.83 The remaining studies 

were cross-sectional. Children’s ages ranged from 4-19y. Four studies were 

carried out in primary schools and three in secondary schools. Various dietary 

data collection methods were used which included: observational, weighed 

intakes, estimated weighed intakes and a 24hour recall. A summary of the main 

study characteristics and findings is shown in Table 8. The systematic review is 

not included in Table 8. These findings will be referred to at the end of the 

section below on nutrient intake.  

Nutrient intake 

A number of macro- and micronutrients were examined in these studies. Not all 

nutrients were reported in each study (see Table 9). Table 9 is provided to give 

a tabular summary by study of the nutrients reported and whether the individual 

studies found a statistically significant different between lunch type. Whether 

school or home-packed lunches were higher or lower in nutritional content is 

discussed narratively below. For a number of nutrients examined the findings 

were consistent across studies. Children who ate a school lunch had a 

consistently lower intake from per cent energy from fat,84-86 saturated fat 84-86,  

and NMES;84, 85 and absolute amounts of fat,84, 87-89 and sodium 84, 86, 87, 89 

compared with children having a home-packed lunch. Children eating a school 

lunch also had consistently higher mean intakes of protein,84-88 NSP,84-87 zinc,84-

87 folate 84-87 and vitamin A.84, 86-89 Four out of the seven studies found no 

statistically significant difference in children’s absolute intake of saturated fat.85-

88 For the remaining six nutrients: mean energy, carbohydrate, absolute 

amounts of sugar, calcium, iron and vitamin C the findings on children’s mean 

intake between school and home-packed lunches were inconsistent across 
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studies (see Table 10). The inconsistencies in these nutrients may be due to 

methodological differences. For example, different dietary data collection 

methods were employed and the numbers of days dietary data were collected 

varied. Inconsistencies may also be explained due to the variation in foods 

served and available for children to select from on the various days of dietary 

data collection. 

Evans et al, 2010 83 undertook a meta-analysis that included seven UK based 

studies from 1990 to 2007 and examined the difference between children’s 

lunchtime nutrient intake from a school or home-packed lunch. All studies 

included children who attended primary school only. The studies included used 

a range of dietary collection methods, which included: 7day weighed, 3day 

weighed, and 1day observation. They examined the same nutrients as those 

presented in Table 9, but did not report on per cent energy from fat, saturated 

fat or NMES. They reported that children’s mean intakes of saturated fat, 

carbohydrate, total sugar, NMES, and sodium were lower in school lunches 

compared with home-packed lunches, but also, iron. Although the difference 

between lunch types widened between the two time points (pre and during the 

mid-implementation phase of the policy) there was no evidence found that this 

was statistically significant.  
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Table 8 Characteristics of included studies examining school and home-packed lunches combined (lunchtime) 

Study characteristics: school and home-packed lunches  

Study Country  School (n) Children (n) Age/school 
grade  

Aim Design & method Data used Key findings 

Rogers  
et al 200790 

UK 
(England) 

Primary 621 7y 
 

Examine food 
and nutrient 
intake  
 
 

 Sub-cohort of the 
Avon longitudinal 
study  

 3d un-weighed: 2 
week and 1 
weekend day 
 

Pre-policy  In both lunch types energy, 
NSP, calcium, iron, folate 
below recommendations; fat 
and sat fat above 

 School lunch: higher protein, 
NSP and most 
micronutrients; lower sugar 
and per cent energy sat fat 
(p<0.001) 

 Fruit & vegetable intake 
below recommendations 
 

Rees  
et al 200891 

UK 
(England) 

Primary  
(4) 

120 6-11y Compare food 
and nutrient 
intakes  

 Cross-sectional 
 1d observation  

 

Mid-
implementation  

 Energy and protein intakes 
similar 

 School lunch: higher per cent 
energy from fat p<0.001; less 
per cent energy from sat fat 
p=0.021 and sugar p<0.001 
than packed lunches  

 School lunch: less sodium 
and calcium (p<0.001 for 
both) but more iron p=0.016  
 

Golley  
et al 201087 
 

UK 
(England) 

Primary  
(6) 

123 8-10y Examine 
lunchtime 
choices and 
intake  
 
 

 Cross-sectional 
 2d weighed  
                     

Mid-
implementation 

 School lunch: nutrient density 
significantly better:  protein 
(p=0.001); fat (p=0.02); NSP 
(p=0.005); vitamin A 
(p=0.046); folate (p=0.002); 
iron (p=0.009) and zinc 
(p=0.007) 
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Table 8 continued
Study characteristics: school and home-packed lunches 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Pearce  
et al 201184 
 

UK 
(England) 

Primary (136) 10002 4-12y Compare key 
differences  

 Cross-sectional 
 1-5d  
 Weighed intake pre 

and post (packed 
lunch) 

 Weight of left-overs 
subtracted from 
average portion 
weight in school 
lunch 

Post-policy  In both lunch types protein, 
fat, saturated fat and vitamin 
C met recommendations 

 School lunch: more protein, 
NSP, folate and zinc 
(p<0.001 for all) than packed 
lunches  

 School lunch: less fat, 
saturated fat, NMES and 
sodium (p<0.001 for all) 

 School lunch: less calcium, 
vitamin C and iron (p<0.001 
for all) 
 

Prynne  
et al 201192 

UK 
(England) 

Secondary 
(18) 

757 14-15y Compare food 
and nutrient 
intake  
 
 

 Cross-sectional  
 4d estimated 

dairies: 2 week and 
2 weekend days 

 

Pre-policy  In both lunch types a number 
of nutrients were below 
recommendations 

 Boys: school lunches had 
more protein (p=0.009), folate 
(p=0.028), but also more 
sodium (p<0.001). Girls: 
school lunches had more 
saturated fat and sodium 
(p<0.001 both) 
 

Hur  
et al 201188 

USA Primary  
(2) 

129 9-11y 
(Grades 4-5) 

Compare food, 
nutrient and 
energy intake 

 Cross-sectional 
 1d observational  

Post-policy  School lunches: less energy 
(p=0.048), fat (p=0.003) and 
added sugars (p<0.001); no 
difference in per cent energy 
from fat (p=0.071) 

 School lunches: less fruit but 
more vegetables (p<0.001 for 
both) 
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Table 8 continued
Study characteristics: school and home-packed lunches 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Pearce  
et al 201285 
 

UK 
(England) 

Secondary 
(11) 

497 11-16y Compare key 
differences  

 Cross-sectional 
 1-5d  
 Weighed intake pre 

and post (packed 
lunch) 

 Weight of left-overs 
subtracted from 
average portion 
weight in school 
lunch 

Post-policy  In both lunch types protein, 
fat, saturated fat and vitamin 
C met standards 

 School lunch: more protein, 
NSP, folate and zinc than 
packed lunches p<0.001 

 School lunch less fat, 
saturated fat, NMES and 
sodium (p<0.001 for all), but 
also less calcium, vitamin C 
and iron (p<0.001 for all) 
 

Taylor  
et al 201289 
 

Canada Primary  
(44) 

1980 10-12y  
(Grades 5-6) 

Assess 
nutritional 
quality of food 
consumed 

 Cross-sectional 
 1d in-class survey 

using a recall 
method  

Post-policy  School lunch: higher nutrient 
density of calcium, zinc, 
vitamin A (p<0.0001 for all)  

 School lunch: less iron, 
vitamin C and folate 
(p<0.0001 for all) than 
packed lunches 

 School lunch: higher protein 
but also more fat and sat fat 
(p<0.0001 for all) 

 School lunch: less sodium 
(p<0.0001) 
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Table 8 continued
Study characteristics: school and home-packed lunches 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Stevens  
et al 201286 
 

UK 
(England) 

Secondary 
(80) 

7730 10-19y Compare food 
choices and 
nutrient intakes  

 Cross-sectional 
 1-5d  
 Weighed intake pre 

and post (packed 
lunch) 

 Weight of left-overs 
subtracted from 
average portion 
weight in school 
lunch  

Post-policy  In both lunch types protein, 
NMES, fat, sat fat, sodium 
and vitamin C met 
recommendations; neither 
met iron, zinc or calcium 

 School lunches: more 
energy, protein, iron and zinc 
(p<0.001 for all); 

 School lunches: less per cent 
energy (% E) fat and sat fat 
(p<0.001 for both); no 
difference in % E NMES 
(p=0.703) 
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Table 9 Nutrients reported in studies examining school and home-packed 
lunches combined (lunchtime)  

 Study & country 

 
Golley 
et al 

201087 

Pearce 
et al 

201184 

Prynne 
et al 

201192 

Hur 
et al 

201188 

Pearce 
et al 

201285 

Taylor 
et al 

201289 

Stevens 
et al 

201386 

 England England England USA England Canada England 

Nutrient        

Energy* S† S S S S S S 

Fat (%) NRǂ S NR NS§ S NR S 

Saturated fat (%) NR S NR NR S NR S 

NMES (%) NR S NR NR S NR NS 

Fat (g) S S NS S NS S NS 

Saturated fat (g) NS S S NS NS NR NS 

Carbohydrate (g) NS S S S S S S 

Protein (g) S S S S S S S 

NSP (g) S S NS NS S S S 

Sugar (g) NS S NS S NS S NS 

Sodium (mg) S S S S NS S S 

Calcium (mg) NS S NS S NS S NS 

Iron (mg) S S NS NS S S S 

Zinc (mg) S S NR NR S S S 

Folate (µg) S S S NS S S S 

Vitamin C (mg) NS S NS NS S S NS 

Vitamin A (µg) S S NR S NS S S 

*Unit for measurement not reported in table as studies report in Kcal/MJ 
†S nutrient reported; statistically significant difference between school and home-packed lunch 
‡NR nutrient not reported 
§NS nutrient reported; no statistically significant difference between school and home-packed 
lunch 
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Table 10 Inconsistencies in nutrients reported in studies examining school and 
home-packed lunches combined (lunchtime)  

 
Golley  
et al 
201087 

Pearce 
et al 
201184 

Prynne 
et al 
201192 

Hur  
et al 
201188 

Pearce 
et al 
201285 

Taylor  
et al 
201289 

Stevens 
et al 
201386 

 England England England USA England Canada England 

Nutrient        

Energy* ↓† ↓‡ ↑(girls) ↓ ↑ ↓ ↑ 

Carbohydrate (g) NS§ ↓ ↑ (girls) ↓ ↑ ↓ ↑ 

Sugar (g) NS ↓ NS ↓ NS ↓ NS 

Calcium (mg) NS ↓ NS ↑ NS ↑ NS 

Iron (mg) ↑ ↓ NS NS ↑ ↓ ↑ 

Vitamin C (mg) NS ↓ NS NS ↑ ↓ NS 

* Unit for measurement not reported in table as studies report in Kcal/MJ 
†↓ indicates a lower nutrient intake in school compared with a home-packed lunch 

‡↑ indicates a higher nutrient intake in school compared with a home-packed lunch 
§No significant difference by lunch type 

 

 

Food and drink intake  

Out of the seven studies, only one did not report findings on food and drink 

intake, Taylor et al, 2012.89 A few of the findings related to food-based 

standards are presented: fruit, vegetables, confectionery, and ‘other drinks’. All 

six studies reported on fruit and vegetable intake. Four out of the six studies 

reported children’s fruit intake was lower in school lunches compared with 

home-packed lunches;84, 87, 88, 92 five reported vegetable intake was higher in 

school lunches.84, 85, 87, 88, 92 Four out of the six studies84-86, 92 reported children’s 

consumption of confectionery and ‘other drinks’ (i.e. drinks that did not comply 

with the standards). Confectionery intake in school lunches was found to be 

lower in three studies compared with home-packed lunches.84, 85, 92 Children’s 

intake of ‘other drinks’ was found to be higher in school lunches compared with 

home-packed lunches in two studies.85, 86 These two studies were based in 

secondary schools. 

  



Chapter 3 Literature review 

43 |  
 

Comparison of children’s mean dietary intake against nutritional 

recommendations for school lunch 

Four out of the seven studies85, 86, 88, 92 reported on children’s mean intakes from 

school and home-packed lunches compared with the implementation of food 

and nutrient-based standards. Although the recommendations apply to school 

lunches only, the authors did compare both school and home-packed lunches 

against these. To summarise, no study reported that children’s mean intakes in 

either a school or home-packed lunch met all the recommendations. For 

example, Prynne et al, 201192 found a high percentage of children consuming 

either a school or home-packed lunch did not meet the recommendations. 

Stevens et al, 201386 found mean intakes of fat, saturated fat and NMES did 

meet recommendations in children consuming either a school or home-packed 

lunch. For the majority of micronutrients reported these were not met in children 

consuming a school or home-packed lunch.  

Socio-economic effects 

One study not included in Table 8 or in the preliminary description of studies is 

that by Cullen et al, 2009.93 They reported the impact of the Texas Public 

School Nutrition Policy on children’s food and nutrient intake from four lunch 

sources: national school lunch program (NSLP: a program providing free or 

reduced cost lunches to eligible children), home-packed, snack bar and vending 

machine across the socio-economic spectrum. Children in grades 6-8 in two 

schools (one middle and one a low socio-economic status school) were eligible 

to participate. Children completed food records immediately after consuming 

their school lunch: lunch records=1718 in 2001-02 (pre-policy) and lunch 

records=6756 in 2005-06 (post-policy implementation). School socio-economic 

status (SES) was measured on free school meal eligibility (40% of students 

were eligible in the middle SES school and 80% were eligible in the low SES 

school).  

For children consuming a lunch from the NSLP program they reported 

statistically significant year by SES interactions for a number of nutrients. Post-

policy implementation, children in the middle SES school had higher intakes of 

energy (p<0.001), protein (<0.001), NSP (<0.0055), vitamin A (<0.0055), iron 

(p<0.001) and calcium (p<0.001). They were also found to have a higher per 
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cent energy from fat (p<0.001) and sodium (p<0.0055). For children in the low 

socio-economic school no statistically significant differences were found pre to 

post-policy implementation.  

For children consuming a home-packed lunch they found no evidence of a 

change in nutrient intakes. However, they did find that for some foods 

consumed: sweetened beverages, dessert foods and snack chips there were 

significant year by SES interactions. Children from the mid socio-economic 

schools had higher intakes (p<0.001 for all) post-policy implementation; 

differences in the lower socio-economic groups were not statistically significant. 

Findings reported that differences (improvements) in consumption from snack 

bars and vending machines were found in children attending the middle SES 

school but not in the lower SES school.93 

Limitations  

There are a number of limitations with these studies that examined the impact 

of school food policies on children’s dietary intake in a school or home-packed 

lunch. To start, the studies only examined the impact of the school food policies 

at one point of time (e.g. either pre or post-policy implementation). None of the 

studies reported the impact by examining the difference in children’s dietary 

intake from either a school or home-packed lunch pre to post-policy 

implementation.  

The studies used various dietary data collection methods and there were some 

limitations with these. The key limitation is that majority of studies only reported 

findings based on one day of dietary data collection.86, 88, 89, 93 This does not 

account for day to day variation in children’s dietary intake. A limitation in 

assessing children’s dietary intake against the recommendations is that the data 

collection period did not cover the period that recommendations apply to (i.e. 

typically a 3-week menu cycle).  

A limitation with the systematic review by Evans et al,83 is that findings are prior 

to the full implementation of the food and nutrient-based standards to school 

lunch in England. Schools were therefore not expected to comply with the 

standards. This may explain why no statistically significant differences in 

children’s nutrient intakes between lunch types were found.  
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A key limitation in the study by Cullen et al,93 that examined the impact by SES 

is that no individual level demographic information was collected. SES was 

measured by free school meal eligibility at the school level. Furthermore, only 

two schools participated, thus limiting generalisability.93 

Questions that remain unanswered 

Despite the limitations, there were some consistent findings. For the majority of 

macronutrients, a school lunch provides a healthier option. For example, 

children’s per cent energy from fat and saturated fat 84-86 and absolute amounts 

of mean sodium intake were lower.84, 85, 87, 89 Also, mean intakes of some 

micronutrients were higher e.g. zinc.84-87 However, the findings for 

micronutrients were less consistent. Therefore, there is some evidence that an 

average school lunch provides a ‘healthier’ option compared with a home-

packed lunch. The two studies85, 86 that found drinks that did not comply with the 

recommendations and were consumed more in school lunches were both in 

secondary schools. This emphasises that school compliance with nutritional 

standards is important and also children’s food choices from available foods. 

No study compared the impact of the school food policies pre to post-policy 

implementation. Therefore, the question whether there is a widening gap 

between school and home-packed lunch is not answered by these studies. 

Furthermore, the question of whether a child’s lunch type has an impact on their 

total diet is also not known.  

 Total diet: children’s mean dietary intake  

Description of studies 

Five studies examined what children consumed in either a school, home-

packed lunch or a comparison between school and home-packed lunch: one 

was based in the USA, one in Canada, one in Finland and two in England (see 

Table 11). All studies were cross-sectional. Children’s ages ranged from 4-16y. 

Three studies were carried out in primary schools and two included primary and 

secondary schools. Various dietary data collection methods were used which 

included: a 24hour dietary recall, an internet-based questionnaire, a 4day 

observational method and a food frequency questionnaire. A summary of key 

study characteristics and findings is provided in Table 11. This section is not 
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broken down further into studies examining school lunch, home-packed lunch 

and school and home-packed combined due to the small number of studies.  

Nutrient intake 

The studies had different aims (see Table 11), thus comparisons across these 

studies are more limited.  

Harrison et al, 201194 found there was no evidence of a difference by lunch type 

(school or home-packed lunch) on the macronutrients reported: energy, per 

cent energy from fat, carbohydrates, protein and absolute amounts of NSP. 

They found a marginally statistically significant difference in energy density. 

Children who consumed a school lunch had a less-energy dense diet compared 

with children who consumed a home-packed lunch (p<0.05). Stevens et al, 

201195 also reported the difference in mean macro- and micronutrients between 

school and home-packed lunches; they found no evidence of a difference. For 

one nutrient, zinc, they reported a difference between mean intake in children 

aged 4-7y who consumed a bought school lunch compared with a free school 

lunch (p<0.05). 

Clark et al, 200996 found all children who consumed a school lunch had a higher 

energy intake compared to children who did not eat a school lunch. For the high 

school children they found evidence of a statistically significant difference in 

mean intakes of vitamin C; children consuming a school lunch had a lower 

intake (p<0.05). Mean intakes of calcium (p<0.05), fibre (p<0.05), folate 

(p<0.01), and also sodium (p<0.05) were higher in children consuming a school 

lunch. 

Fung et al, 201397 is the only study to examine the change in mean intakes from 

pre to post-policy implementation. However, the findings are not reported by 

lunch type. They found post-policy children had a lower mean energy intake, 

per cent energy fat, but also lower intakes of vitamin C, folate, vitamin A, zinc 

and calcium.  

Food and drink intake  

Four out of the five studies reported findings on food and drink intake. Harrison 

et al, 201194 reported that children consuming a school lunch had a higher 
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intake of chips, sweet snacks, and vegetables (p<0.05 for all). For children 

consuming a home-packed lunch they found a higher mean intake of fruit, 

squash/cordial, savoury snacks and confectionery (p<0.05). Stevens et al, 

201195 found no evidence of a difference in mean vegetable intake by lunch 

type. There was only evidence of a difference in mean fruit intake for children 

aged 4-7; children who consumed a bought school lunch had a lower intake 

than children who ate a home-packed lunch. Findings for chips, crisps and 

confectionery were similar to those found by Harrison et al. Fung et al, 201397 

did not find evidence of a change in mean fruit and vegetable intake; mean 

intakes of sugar-sweetened beverages decreased (p<0.001). 

A study by Tilles-Trikkonen et al, 201198 explored how the quality of a school 

lunch was reflected in overall eating patterns. They compared two groups of 

children: those that had a ‘balanced’ school lunch (if it included a main dish, 

salad and bread at least 3-4days/week) and those that did not. School children 

who had a balanced school lunch were found to have ‘healthier’ eating patterns 

(see Table 11), and parents who paid more attention to the quality of the diet 

(p=0.021). Children were also found to make ‘healthier’ food choices. For 

example, they consumed less pizza (p=0.010), and soft drinks (p=0.004), but 

more vegetables (p<0.001), fruit and berries (p<0.001). However, for a number 

of foods: hamburgers, hot dogs, French fries, sweets and chocolate, 

vegetables, ice cream and buns/cookies, they found no evidence of a difference 

in consumption.98 

Socio-economic effects 

Two studies94, 97 adjusted for socio-economic variables in the analysis; one 

used parental educational attainment;94 the other household income.97 Neither 

study reports that there was evidence of a difference by SES. The study by 

Stevens et al, 201195 does examine the difference in school lunch, free school 

lunch and home-packed lunch but only in a ‘low’ income population. 
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Limitations 

Few studies have examined the impact of a school food policy on children’s 

dietary intake. The outcomes in the five studies are not consistent. Therefore, 

the ability to draw a clear message is limited. In three of the studies94-96 one 

used dietary data collected pre-policy;95 one used dietary data from the mid-

implementation phase;94 and one post-policy.96 The study by Stevens et al, 

201195 did not find any evidence of a statistically significant difference by lunch 

type in children’s mean nutrient intakes. This may be associated with the fact 

dietary data was collected pre-policy. Also, all three of these studies only 

examined the difference at one point of time. Therefore, evaluating the impact 

pre to post-policy implementation has not been reported in these studies. One 

study by Fung et al, 201397 did evaluate the impact of policy implementation on 

children’s total diet pre to post-policy, but did not report the impact by different 

lunch types.  

The studies used various dietary data collection methods. In addition, four of the 

studies95-98 only used one day of dietary data, thus day to day dietary variation 

is not accounted for. 

Questions that remain unanswered 

Only one study97 identified in this narrative literature review used a pre and 

post-policy study design to examine the impact of a school food policy on 

children’s total dietary intake. The following questions are not answered by the 

above studies:  

i. does the implementation of school food policies have an equitable impact 

on children’s diets across the socio-economic spectrum? 

ii. by implementing school food policies has the gap between school and 

home-packed lunches changed?, and there is limited evidence on 

iii. does the implementation of school food policies impact on children’s total 

dietary intake? (pre and post-policy implementation).  
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Table 11 Characteristics of studies included examining school, home-packed or school and home-packed lunches combined (total diet) 

Study characteristics: school lunches (total diet) 

Study Country  School (n) Children (n) Age/school 
grade  

Aim Design & method Data used Key findings 

Clark  
et al 200996 

USA Primary 
Secondary  
(287 in total) 
 

2134 6-18y 
(Grades 1-12) 

Explore the 
relationship 
between school 
lunch and 
nutritional 
quality of 
children’s diets  

 Cross-sectional 
 24hr dietary recalls 

School nutrition 
dietary 
assessment 
study 
(2004 to 2005) 

 School lunch: associated with 
more adequate intakes of 
calcium, vitamin C and folate 
in middle school and high 
school children. In high 
school children they also had 
excess sodium intake  

 Majority of children have 
excess saturated fat 
regardless whether they have 
school lunch or not 
 

Tilles-
Tirkkonen  
et al 201198 
 

Finland Primary (11) 
Middle (1) 

531 11-16y Explore how 
quality of 
school lunch 
reflects in total 
diet 

 Cross-sectional 
 Internet-based 

questionnaire 
 
 

Post-policy 
(Spring 2010) 

 Children who had a 
‘balanced’ school lunch had a 
healthier eating pattern at 
home as opposed to those 
with an ‘imbalanced’ school 
lunch; they consumed 
vegetables in every meal 
(p=0.002), fruit was offered 
daily (p=0.007) and soft 
drinks offered less (p=0.006)  

 Balanced school lunch 
consumers also ate healthier 
snacks, for example, more 
fruit/berries (p<0.001); less 
salty snacks (p=0.026) and 
less soft drinks (p=0.010) 
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Table 11 continued
Study characteristics: school and home-packed lunches (total diet) 
Study Country  School (n) Children (n) Age/school 

grade  
Aim Design & method Data used Key findings 

Harrison  
et al 201194 

UK
(England) 
 

Primary (90) 1626 9-10y Examine intake 
(school and 
packed lunch) 
against food-
based 
standards 
 
Examine 
lunchtime 
contribution to 
overall dietary 
intake 
 

 Cross-sectional
 4d observation 
 

Mid-
implementation  
(April to July 
2007) 

 School lunch: more NSP, and 
a less energy dense diet than 
packed lunches (p<0.05 for 
both) 

 Children eating a school 
lunch consumed more 
vegetables, sweet snacks 
and chips - this was reflected 
in total diet 
 

Stevens  
et al 201195 

UK
(England) 

Primary  680 4-11y Examine food 
and nutrient 
intake in school 
(free and paid) 
and packed 
lunch 
 
Examine 
contribution of 
lunch type to 
total diet 

 

 Cross-sectional
 24h dietary recalls 

Pre-policy
Low-income diet 
& nutrition 
survey 
(Nov 2003 to Jan 
2005) 

 In 4-7y olds free school 
meals provided less sodium, 
per cent energy from fat and 
sat fat compared to packed 
lunches, but also less folate 

 In 4-7y & 8-11y olds there 
was no difference in energy 
and nutrients by lunch type  
 

Fung  
et al 201397 

Canada Primary  10723 11-12y
(Grade 5) 

Assess dietary 
trends pre and 
post-
implementation 
of a school 
nutrition policy  

 Cross-sectional
 Food frequency 

questionnaire 

Pre and post-
policy 
(2003 and 2011) 

 Mean energy intake 
decreased (p<0.001) 

 Per cent energy from fat 
decreased and sodium 
(p<0.001 for both); but also 
vitamin C, folate, vitamin A, 
zinc and calcium (p<0.001 for 
all) 
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3.5 Overall summary and limitations of the literature  

Since 2006 there have been considerable changes to the food and drink that 

can and cannot be served in school lunches in England. Internationally there 

have also been changes to school food. This narrative literature review 

summarised findings from 27 studies that examined the impact of a school 

lunch, home-packed lunch or a comparison of both lunch types on children’s 

dietary intake at lunchtime or in their total diet. The narrative review also 

presented findings from studies that compared children’s intakes against 

nutritional standards. An overall summary of geographical location, period of 

dietary collection, data used (e.g. pre-policy implementation) and the age group 

of children (e.g. primary school age) by lunch type is provided below.  

 

 

Table 12 A summary of the geographical location, period of data collection, data 
used and the age group of children by lunch type of the included studies 

 
School 
lunch 

Home-packed 
lunch 

School & home-
packed lunch 

Total  
diet 

 n=8 n=3 n=10* n=5 

Location     

UK 5 1 7 2 

Europe 1 1 0 1 

USA 2 1 2 1 

Canada 0 0 1 1 

Dietary data      

1 day 5‡ 3 7† 4 

>1 day 3 0 3 1 

Data used     

Pre policy 3 n/a 4 2 

Post-policy 2 n/a 6 2 

Pre & post-policy 3 n/a 0 1 

Age group     

Primary school  3 2 6 3 

Secondary 
(including middle) 

3 1 4 0 

Both primary & 
secondary 

2 0 0 2 

*The systematic review by Evans et al, 2010 is not included in this table 
‡† There is potential in two studies for children to have completed more than one day 
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 Lunchtime 

3.5.1.1 School lunch 

A small number of studies (n=3)73, 78, 79 examined the difference in children’s 

mean nutrient intake at school lunch pre to post-policy implementation. While 

there is some evidence of an improvement (reduced intake) in children’s 

consumption of per cent energy fat, saturated fat and NMES. The findings for 

mean micronutrient intakes were less consistent. There is also some evidence 

of the importance of the foods available in schools and the impact on children’s 

food choices.74, 78, 79 In the study by Vereecken et al, 200574 they found for 

children in the secondary schools, if soft drinks were available at school then 

children were more likely to consume them. Findings by Haroun et al, 201078 

and Nicholas et al, 201379 found post-implementation of the nutritional 

standards to school lunch in England the provision of foods served had 

improved and this was reflected in children’s food choices.  

An important consideration highlighted by Martin et al, 201077 in evaluating the 

impact of school food policies on children’s diets is the issue of when 

evaluations are undertaken. Martin et al, 201077 noted at the time of their study 

the recommendations had recently been implemented; therefore, schools may 

not yet have been fully compliant. Compliance by schools with food policies is 

an important issue. For example, Haroun et al, 201078 found in schools where 

food and nutrient provision complied with nutritional standards this was reflected 

in what children ate.  

3.5.1.2 Home-packed lunches 

A small number of studies (n=3)80-82 have focused on children’s mean food and 

nutrient intakes in home-packed lunches. The most commonly consumed items 

in home-packed lunches were crisps or savoury snacks, and biscuits or 

cookies.  

Although the nutritional standards do not apply too home-packed lunches one 

study by Evans et al, 201082 noted few home-packed lunches met the nutrient-

based standards for NMES (18.5%), sodium (19.4%), iron (24.8%) and zinc 

(27.9%).82   
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3.5.1.3 School and home-packed lunch 

The majority of studies (n=10) identified in this narrative review have focused on 

the difference between children’s mean nutrient intakes by lunch type. The 

findings highlight there is some evidence that children who consume a school 

lunch have a ‘healthier’ intake. For example, children who consume a school 

lunch have a lower per cent energy from fat, saturated fat and absolute 

amounts of mean sodium intake compared with children consuming a home-

packed lunch.84-87, 89 However, the findings on micronutrients were less 

consistent. All of the studies only examined children’s mean dietary intake from 

a school or home-packed lunch at one point of time (either pre or post-policy 

implementation). 

Children who consume a school lunch were found to have a lower fruit but 

higher vegetable intake than children who consume a home-packed lunch.84, 87, 

88, 92 Reasons for this may be: vegetables are offered with the school lunch, as 

opposed to a child having to choose the fruit as the dessert option, or the 

availability of fruit.  

 Total diet  

A small number of studies (n=5) have examined the impact of implementing a 

school food policy on children’s mean total dietary intake. The study aims were 

varied which limits the ability to draw a clear conclusion. Two studies94, 95 found 

a child’s lunch type had no effect on total diet. However, both of these studies 

used dietary data collected prior to full implementation of the school food policy. 

This again emphasises the importance of the timing of evaluations as noted by 

Martin et al.77 Two studies96, 97 found some evidence that implementation of a 

school food policy can potentially have a positive impact on children’s total diet. 

A limitation with these two studies is they collected dietary data for one day 

only. A further study98 highlighted the influence of parents on the nutritional 

quality of children’s diets. The authors found children who had a balanced meal 

also had parents who paid more attention to the quality of their dietary intake.98  

 Key limitations 

The majority of studies used a cross-sectional study design (this is further 

discussed in Chapter 6). More than half of the studies included only one day of 
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dietary data collection. None of the studies that examined children’s mean 

dietary intake by lunch type (the comparison between school or home-packed) 

used a pre and post-policy implementation design. Only four studies examined 

the impact of school food policies on children’s dietary intake pre to post-policy 

implementation: three examined the impact of nutritional standards on children’s 

dietary intake from a school lunch at lunchtime only73, 78, 79 and one examined 

the impact on total diet.97 Socio-economic status was measured principally at 

the school level.  

What is known 

This narrative review highlighted overall there is some evidence that: 

i. children’s mean nutritional intake from a school lunch has improved post-

policy implementation - both in the study based in the USA73 and two 

studies based in England78, 79  

ii. children who consume a school lunch compared with children consuming 

a home-packed lunch have a ‘healthier’ intake. For example, children 

who consume a school lunch have a lower per cent energy from fat, 

saturated fat and absolute amounts of mean sodium intake.84-87, 89 

On reflection of the narrative literature review three concepts emerged: the 

importance surrounding the timing of evaluations examining the impact of 

school food policies,77 children’s food choice from the foods available and 

school compliance with the policies implemented.74, 78, 79 

What is not known 

This narrative review highlighted a number of questions that are not answered 

by these studies, for example: 

i. what are the wider impacts of a change in school food policy to children’s 

total dietary intake? 

ii. is the impact of a school food policy equitable across the SES for 

children that consume a school lunch?   
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3.6 Rationale  

There are a number of reasons why it is important to evaluate a change in 

school food policy and the potential impact on children’s diets. Firstly, this 

narrative review has highlighted that only a small number of studies (n=4) in the 

UK or internationally have evaluated the impact of a school food policy pre to 

post-policy implementation.73, 78, 79, 97 Three of these studies73, 78, 79 examined 

the impact only at lunchtime and one study97 examined the impact on children’s 

total diet. Therefore, there is a need to build on the existing evidence of the 

impact of school food policies on children’s diets 

Secondly, this narrative review found a small number of studies have examined 

the wider impacts of school food policy changes, such as the impact on 

children’s total diet or across the socio-economic spectrum. Aside from one 

study,97 a key limitation with the studies that examined these outcomes is they 

do not examine the impact pre and post-policy implementation on children’s 

diets. In implementing school food policies there is the potential for both positive 

and unintended negative outcomes. 97, 98 For example, restricting the provision 

of certain foods (e.g. chips and increased availability of fruit and vegetables) 

may have a positive impact on children’s diets (e.g. reduced fat intake and 

increased micronutrient intake). Conversely, there is the potential that the 

implementation of school food policies may not have an equitable impact on 

children’s diets across the socio-economic spectrum. This may be associated 

with children’s individual food choice, or school lunch take-up which may 

decrease. Only a small number of studies have examined the impact on total 

diet and considered the SES effect. Thus, there is a need for further research to 

develop the evidence-base on the potential wider impacts of school food 

policies on children’s diets. 

Thirdly, school food has received considerable economic investment.65 From a 

cost-effectiveness point of view evaluating the impact is also important. 

However, while this is an important aspect the cost-effectiveness of school food 

policies is beyond the remit of Papers II-IV. 

Fourthly, the narrative review of the literature highlighted some methodological 

limitations. Approximately half of the studies included dietary data from one-day 

only. Therefore, children’s day to day variation in dietary intakes was not 
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accounted for. In addition, the studies cited in the narrative literature review 

used school level classification of SES. This highlights that additional 

evaluations need to address some of the methodological issues.  

Chapter 4 provides a detailed account of the dietary data methods used in 

Papers I-IV. Each paper includes a short methods section. It is important to 

mention at this point that there is an overlap in content between Chapter 4 and 

the four papers in the recruitment, classification of SES and dietary data 

collection methods.39, 47, 48 Examiners may prefer to read only the 

methodological paper included in Chapter 4. The full dietary data collection 

methods are included as a reference for interest. As noted at the end of section 

2.3 during my PhD studies I co-authored a report for the Department of Health 

(Public Health Research Consortium).42 This report also included an overview of 

the methods.   
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3.7 Research questions addressed in papers 

Dietary outcome evaluation 

 

 

 

 

 

 

  

 

Methodologic

i. Did the introduction of food and nutrient-

based standards impact on lunchtime and 

total dietary intake in children aged 4-7y and 

11-12y? 

Paper II and 

III 

ii. Did the introduction of nutritional standards for 

school lunches have an equitable impact on 

children’s diets across the socio-economic 

spectrum? 

iii. Did school lunch take-up change across the 

socio-economic spectrum following the 

introduction of food and nutrient-based 

standards? 

iv. Did the use of passive or active consent affect 

consent and completion rates, or dietary data 

quality across the socio-economic spectrum? 

Paper III and 

IV 

Paper I 

Methodological issues 
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Chapter 4   Methods 

 

Chapter Overview: 

The aim of this chapter is to present a more detailed account of the dietary 

data methods used compared with those reported in individual papers. The 

following aspects are considered: 

 Ethical approval 

 Study design and setting 

 Recruitment 

 Dietary data collection and coding; data processing and handing 

 Socio-economic status 

 Statistical analysis 

Paper I is presented in section 4.9 which examines the use of passive and 

active consent on consent and completion rates, and dietary data quality 

across the socio-economic spectrum. 

 

 

4.1 Ethical approval 

Ethical approval was granted by Newcastle University ethics committee (reference 

000011/2007; see Appendix A). 

4.2 Overview of study design and setting 

Repeated cross-sectional surveys were undertaken in two counties in North East 

England: Tyne and Wear (Newcastle-upon-Tyne; primary schools) and 

Northumberland (Morpeth, Ashington and Newbiggin-by-the-sea; middle 

schools) see Figure 3. The data used in the four included papers were from:  

primary school surveys 1& 3 (Paper II and IV), middle school surveys 3 & 5 

(Paper III) and middle school survey 4 & 5 (Paper I).  
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Figure 3 Cross-sectional surveys of Northumberland middle schools and Newcastle primary schools 

Middle Schools
Survey 1

Survey 2      

Survey 3 
[Baseline]

Survey 4
[Mid-implementation]

Survey 5
[Post-implementation]

Primary Schools
Survey 1 
[Baseline]

Survey 2
[Mid-implementation]

Survey 3
[Post-implementation]

1980 1985 1990 1995 2000 2005 2010

Cross-sectional surveys in Northumberland Middle Schools (11-12y olds) 
and Newcastle Primary Schools (4-7y olds)
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4.3 Recruitment 

For clarity, the methods employed in primary and middle schools are presented 

separately. 

 Primary schools 

The pre-implementation survey had been completed as part of an earlier study 

and was used as baseline data.99 The post-implementation survey used identical 

methods. A letter with study details was posted to head teachers of the 16 

primary schools in Newcastle-upon-Tyne that had participated in 2003-04. This 

was followed up with a phone call to answer any questions and ascertain 

interest. If required, a school visit was arranged to discuss the study with the 

head teacher. This was a key aspect for this study; to recruit the same schools 

for which we had dietary data pre-implementation of the policy to enable us to 

compare nutrient intake pre and post-implementation. 

Schools were originally selected in 2003-04 using the free school meal index100 

as a proxy measure for the level of deprivation in the school population to seek a 

balance across the socio-economic spectrum. The free school meal index 

indicates the percentage of children in a school eligible for free school meals. 

The same schools were invited to participate in 2008-09; only after consent by 

Head teachers were schools included. The results presented in Papers I and II 

include data collected from 12 schools for which comparable data were available 

from the two surveys.  

All children in Reception, Year 1 and Year 2 (aged 4-7 years) were eligible to 

participate. A time was arranged with each school to talk to the children. This 

allowed the researcher to show the children the dietary data collection tools and 

provided an opportunity for them to ask questions. Each child received a letter 

with study details and a form requiring active parental consent to participate in 

the study (see Appendix B and C). Consent forms were collected from schools. 

Once data collection was completed schools received a fruit basket and book 

voucher to the value of £1 for each child that participated.   
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 Middle schools  

A letter with study details was posted to head teachers of the same six middle 

schools in Morpeth, Ashington and Newbiggin-by-the-sea that had participated in 

1999-2000. This was followed up with a school visit to answer questions and 

ascertain interest. These areas were previously selected in 1980 to be 

representative of schools with catchment populations across the socio-economic 

spectrum;101-103 these schools continued to participate in following surveys 

(Figure 3). The 1999-2000 data were collected as part of a series of studies 

conducted in Northumberland102-105 to track changes in dietary patterns and used 

as baseline data in this study.  

As shown in Figure 3 a mid-implementation survey was undertaken in middle 

schools. During discussions, head teachers suggested consent should be 

changed from active ‘opt-in’ (as used in the previous studies in these schools) to 

passive ‘opt-out’. The rationale was that by using active consent we excluded 

children whose parents failed to return forms sent by schools, rather than just 

those children whose parents actively did not want their child to participate. After 

obtaining documented support from heads and school governors, an amendment 

to the Newcastle University Ethics approval was granted (reference00011/2009) 

for the use of passive consent in 2009-10 (see Appendix D and E). One head 

preferred that the school continued to use active consent (this was the smallest 

school) and the decision was taken to retain this school despite a different 

consent method used. Regardless of method of parental consent (active or 

passive) children could still exclude themselves from the study by not completing 

food diaries and were free to leave the study at any time.  

All children in year 7 were eligible to participate. A suitable time was arranged 

with individual schools to present the study via a power-point presentation, show 

children the dietary data collection tools and allow an opportunity for them to ask 

questions. In 2009-10, each child received a parental information letter about the 

study and a consent form. However, they were only required to return the 

consent form if they did not wish their child to participate (Appendix F). On 

completion of the data collection schools received a fruit basket and book 

voucher to the value of £1 for each child that participated.  
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This change in recruitment procedure from 2007-2008 (mid-implementation) to 

2009-2010 (post-implementation) led to research question 4:  

Did the use of passive or active consent affect consent and completion rates, or 

dietary data quality across the socio-economic spectrum? 

Findings and a discussion are presented in Paper I (see section 4.9). 

4.4 Dietary data collection 

Identical dietary data collection methods were used in each setting, primary or 

middle schools, as those used in the previous baseline surveys. 

 Primary schools 

Four consecutive days of dietary consumption were collected for each 

participating child: three week days and one weekend day. A prospective, 24-

hour food diary method (the Food Assessment in Schools Tool (FAST)), 

validated to record young children’s dietary intake was used.99  

Food diaries were distributed in a clear plastic A5 wallet to participating children 

by class teachers on Tuesday afternoon enabling data collection to commence 

Wednesday morning. Each child’s name, individual identification number (ID) 

and class were written on the front cover of individual food diaries. The food 

diaries were distributed to the children and went between school and home with 

the child. Full written instructions on how to complete the food diary were 

provided to parents. Parents completed the diaries at home. At each school, a 

team of trained observers and myself recorded dietary intake, including, 

breakfast and afterschool clubs.  

Figure 4 shows the process for dietary data collection. Figure 5 shows an 

example of a primary school child’s completed food diary for one week day. The 

diary design enabled categorisation of foods into ‘school lunch’, ‘home-packed 

lunch’, and ‘food eaten at home’. Section 4.5 discusses the procedure for dietary 

data coding. See Appendix G for a full image of the dietary data collection tool 

used in primary schools.  
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4.4.1.1 Recruitment and training of lay observers 

Due to the age of the children and the observational dietary data collection 

method lay observers were recruited. Adverts were placed on the Newcastle 

University website and in the Evening Chronicle newspaper; selected candidates 

were asked to attend to interview. Interviews were conducted by Professor 

Ashley Adamson and myself. Successful candidates were invited to attend a 

training day. The training day covered a number of topics, for example, the 

background to the study, development of the ‘FAST’ food diary along with a 

practical session in its application. They also received information about 

completion of timesheets, travel expenses, availability for shifts in schools, the 

process for obtaining Criminal Records Bureau clearance and obtaining a 

personal University identification card required in schools. The training 

programme and practical aspects were delivered by myself under the 

supervision of Professor Ashley Adamson. 

4.4.1.2 Staff protocol for working in schools 

An enhanced Criminal Records Bureau clearance check was obtained for all 

staff working in schools. University identification badges were worn in schools at 

all times. 
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Figure 4 Process for dietary data collection in primary schools 

Tuesday:  Delivery of food diaries to children with written instructions for parents 

Day 1 (Wednesday):  Commencement of four day dietary data collection 

Start of school day:  
1. Lay observers divided into teams 
2. Rec, Yr1 & Yr2 diaries collected & name stickers applied 
3. Check diaries against list of consented children 
4. Forgotten diaries: use of spare diary sheets with child name, ID and date for rest of 

school day              

Before Lunch:   
1. Divide diaries into school & packed lunches 
2. Lay observers divided into teams 
3. Check with school cook what food available for school lunch & keep record 
4. Ensure all observers know how to record the foods available for school lunch to 

ensure consistency              

After Lunch:   
1. Afternoon break – NO/YES:  

If NO  
a. Diaries placed back in wallets and returned to Rec, Yr1 & Yr2 classes 
b. Children who forgot diaries given reminder note for parents 
c. Children’s name stickers removed and replaced with a ‘fun’ sticker 

If YES 
a. Keep diaries until after break and then follow a, b & c above 

School Club: 
 Research Assistant (RA)/  

Lay Observer

Home:  
Parental completion 

Breakfast (T1)
6-9am 

Morning Break (T2)
9:01-11am

Observation & recording 
by RA & Lay Observers 

Lunch (T3)
11:01-2pm 

Packed: 
 Observation & recording by 

RA/ Lay Observer  

School:  
Observation & recording by 

RA/Lay Observer 

School Club: 
 RA/ Lay Observer & diary 

returned to child 

Home:  
Parental completion 

Tea (T4&5)
2:01pm- 4pm & 4:01pm-7pm 

Supper (T6)
7:01pm-11pm

Home
Parental completion 
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Figure 5 Example page of a food diary used in the primary school children  
 

 

 Middle Schools 

For two consecutive three-day periods (i.e. Thursday, Friday, Saturday and 

Sunday, Monday, Tuesday) approximately six months apart (see Figure 6; 

adapted from Hossack, 2009106) children recorded the day, date and time when 

food or drink was consumed.  
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Figure 6 Process for dietary data collection in middle schools  

 

 

Children also recorded a description of the food/drink item and amount 

consumed. Prior to commencing, participating children received verbal 

instructions on how to complete the food diary. An example page with 

instructions was included in the food diary to allow children to refer to it if 

required (see Figure 7). Food diaries were designed to be pocket size; the front 

cover included the child’s ID and dates for completing. Each child received an 

appointment to return on the fourth day for an interview with myself to clarify the 

information recorded and estimate the portion size consumed using food models 

and a photographic food atlas for 11-14yolds (Figure 8 shows the food models 

used).107 This method has been described in detail42, 102-104 and validated in 

previous Northumberland studies.101, 108 The food diary and method used 

Time 1 (T1)

Visit 1   Delivery and instruction in completion of three day Food diary 
 

Time 2 (T2)
 

Visit 3  Delivery and instruction in completion of three day Food diary 
 

 
 

 

 

4th Day 

  

 
 

 

Visit 4
Dietary interview  

Visit 4
Collection of 
food diary  
 

 
 
 

4th Day

6 months:  Anthropometric measurements 

Visit 2 
Collection of 
food diary  

Visit 2 
Dietary interview 
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allowed foods to be categorised into ‘school lunch’, ‘home-packed lunch’ and 

‘food consumed outside of school hours’. Section 4.5 discusses the procedure 

for dietary data coding. See Appendix H for a full image of the dietary data 

collection tool used in the middle schools. 

 

 

    

Figure 7 Example page of a food diary used in the middle school children  



Chapter 4 Methods 

68 |  
 

 

 
Figure 8 Food models used in the dietary data collection in middle schools 
 

 

4.5 Portion size and dietary data coding 

Primary schools 

FAST assesses foods within six defined daily time slots, along with age- and 

sex-specific portion sizes, derived from the National Diet and Nutrition Surveys 

(NDNS).6 Each of the six defined time slots contained two sections for recording 

dietary intake (see Figure 5): 

i. a pre-printed tick list of foods most commonly consumed by children aged 

4-7y in each of the six timeslots as derived from the NDNS referred to as 

‘standard foods’ 

ii. a facility to record foods not listed referred to as ‘other foods’  

Portion sizes for foods recorded as ‘other foods’ were determined retrospectively 

from NDNS data and work by Wrieden et al, 2008109 For these foods portion 

sizes were not age and sex-specific but were an average for 4-7y olds. 
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Middle schools 

Food weight consumed was calculated from the food models and food 

photographs107 as noted in section 4.4.2. 

Primary and middle schools 

All dietary coding for nutritional composition was based on McCance and 

Widdowson’s Integrated Composition of Food Dataset.110 This dataset was 

incorporated into a Microsoft (MS) ACCESS relational database used for all data 

storage and analysis of food and nutrient intake. Occasionally for some foods 

where no matching food composition code was available a product search was 

conducted using the three main supermarkets. This allowed nutritional 

information to be obtained and subsequently the food composition code best 

matching the nutritional composition of the food item recorded was used.  

School recipes and menus were obtained to allow for coding of school food. The 

nutritional composition information was incorporated in the MS ACCESS 

relational database. If school recipes were not available foods were coded using 

McCance and Widdowson’s Integrated Composition of Food Dataset.110  

4.6 Data processing and handling 

Primary and middle schools 

 Data entry 

All data were entered onto separate but identical purpose-built ACCESS 

relational databases; one for each survey. Each child’s information was recorded 

at an individual level. Databases were password protected for security; diaries 

were stored according to University policy and regulations.  

 Data checking 

Primary and middle schools 

A number of procedures were adopted to ensure consistency of food coding 

across the datasets: 
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i. a Microsoft Excel spreadsheet was created at the start of dietary coding 

containing all food codes used/allocated to foods. This was referred to 

frequently to ensure the same food code was allocated for these foods in 

individual diaries and across the databases (this was applicable to ‘other 

foods’ in primary school children and all foods in middle school children) 

ii. on completion the dietary coding an output of all food codes, weights and 

food groups allocated across the datasets were exported and 

interrogated. This enabled consistency to be checked; any 

inconsistencies were identified and changes were made to relevant 

individuals across the datasets (this was applicable to ‘other foods’ in 

primary school children and all foods in middle school children). 

4.7 Socio-economic status 

Socio-economic status was estimated using the English Index of Multiple 

Deprivation (IMD) 2007,111 allocated using individual children’s postcodes. IMD 

is calculated at lower layer super output areas in England and provides a single 

deprivation score based on seven domains: income, employment, health and 

disability, education, skills and training, barriers to housing and services, crime 

and living environment.111 The IMD categorisation is discussed in the method 

section of Papers I, III and IV, as a slightly different approach was taken in 

primary and middle schools. 

4.8 Statistical analysis 

The sample size of the study was pragmatic and determined by the number of 

children in the participating schools, and by the number of these schools 

prepared to participate in the survey. However, in the earlier surveys with 

children aged 11-12 years and using the same method of recruitment, important 

and statistically significant changes in selected macro- and micronutrients were 

identified.103-105 The approach for the statistical analysis was determined by the 

key aims and questions of the individual papers (addressed in section 3.7); the 

analysis used is discussed under sub-headings below.  

Method of consent, completion rates and dietary data quality [Paper I] 

Four logistic regressions were performed. In each, a binary outcome was related 

to factors indicating IMD quintile, the method of obtaining consent, and the 
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interaction of these factors, all adjusted for gender. The outcome in the first 

analysis was whether or not each eligible child’s parent gave consent to be in the 

study. In the second, the outcome was whether or not each eligible child 

provided a complete dietary diary. These analyses give estimates of the 

probability of giving consent and of the probability providing a complete dietary 

diary, respectively. The third analysis also considered whether or not a child 

completed their dietary diary but only amongst children who agreed to participate 

in the study: this gives an estimate of the conditional probability a child provides 

a complete diary, given that they have agreed to participate in the study. The 

outcome in the final analysis considered data quality, that is whether or not 

children providing diaries were classified as an under-reporter or not. 

Children’s mean nutrient intake at lunchtime and in total diet [Papers II & 

III] 

The analysis assessed the direct effect of changes in school lunch standards, 

and in Paper II considered only children who ate school lunches. The mean 

intake of macro- and micronutrients of each child from this source alone were 

compared between the 2003-2004 and 2008-2009 surveys. The analysis 

presented in Paper III examined the change at lunchtime in children’s mean 

macro and micronutrient intake from a school or home-packed lunch between 

1999-2000 and 2009-2010. 

A more detailed analysis in both papers using a linear mixed effect model 

considered the intake of macro and micronutrients from the total diet: this 

analysis explored the year of the survey, whether the child ate a school or home-

packed lunch, and the interaction between these factors. All analyses adjusted 

for the effect of gender, with year (of survey), and lunch type (school or home-

packed lunch) taken as fixed effects: potential correlation between responses on 

children within the same school and also within children were accommodated by 

fitting random effects for school and child. The models were fitted using xtmixed 

in Stata (version 11) and lme in R (version 2.14.0). Vitamin C was log 

transformed for analysis and for this variable geometric means and ratios were 

reported.  
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Children’s mean nutrient intake and the effect of level of deprivation at 

lunchtime and in total diet [Papers III & IV] 

The analysis examined the change in children’s mean macro and micronutrient 

intakes at lunchtime and in total diet across the socio-economic spectrum. A 

similar approach to that discussed above was used. Using a linear mixed effect 

model this analysis considered the effect of year, whether a child ate a school or 

home-packed lunch, level of deprivation and the interaction(s) between these 

factors (i.e. year by lunch type, year by level of deprivation, lunch type by level of 

deprivation and the three-way interaction year by lunch type by level of 

deprivation). All analyses adjusted for the effect of gender. Potential correlation 

between responses on children within the same school or within children was 

accommodated by fitting random effects for each. The models were fitted using 

xtmixed in STATA (version 11) and ‘lme’ in R (version 2.14.0). 

The effect of the introduction of food and nutrient-based standards on 

school lunch take-up [Papers III & IV] 

A linear model was fitted directly to the proportion of children taking school lunch 

using maximum likelihood (fitted in R using optim), which allowed for differences 

between IMD quintiles, between years and their interaction. The linear model 

allowed a more natural interpretation than would have been possible with a 

logistic model.  
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4.9 Paper I: Does the use of passive or active consent affect consent or 

completion rates, or dietary data quality? Repeat cross-sectional 

survey among school children aged 11-12 years 
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Chapter 5   Results of the impact of school food standards on 

children’s diets 

 

Chapter overview: 

This chapter provides a summary of the key dietary findings addressed in the 

three research questions: 

 Research question 1: Did the introduction of food and nutrient-based 

standards impact on lunchtime and total dietary intake in children aged 

4-7y and 11-12y? [Papers II & III] 

 Research question 2: Did the introduction of nutritional standards for 

school lunches have an equitable impact on children’s diets across the 

socio-economic spectrum? [Papers III & IV] 

 Research question 3: Did school lunch take-up change across the 

socio-economic spectrum following the introduction of food and 

nutrient-based standards? [Papers III & IV] 

The respective papers are inserted at the end; Paper II in section 5.2, Paper 

III in section 5.3, and Paper IV in section 5.4.  

 

 

5.1 Key findings on the impact of school food standards on children’s 

mean dietary intake (4-7y and 11-12y olds) 

Research question 1: Did the introduction of food and nutrient-based standards 

impact on lunchtime and total dietary intake in children aged 4-7y and 11-12y? 

(Paper II and III) 

Research question 3: Did school lunch take-up change across the socio-

economic spectrum following the introduction of food and nutrient-based 

standards? (Paper II, III and IV) 

Table 13 provides a summary of the key findings included in Papers II, III and IV. 

These papers evaluated the impact of implementing food and nutrient-based 

standards on children’s mean nutrient intake at lunchtime and in total diet. 
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School lunch take-up is reported in Paper III and IV. Table 13 also presents the 

results on school lunch take-up.  

 

 

Table 13 Key findings on the impact of implementing school food standards on 
children’s mean nutrient intake at lunchtime and in total diet by age 

 Age 

 4-7y 11-12y 

 n=407 (2003-2004) 

n=641 (2008-2009) 

n=298 (1999-2000) 

n=215 (2009-2010) 

Lunchtime 

(school lunch) 

Post-policy implementation there 

were reductions in per cent 

energy from fat (p<0.001), 

saturated fat (p<0.001), NMES 

(p<0.001) and absolute amounts 

of sodium (p<0.001), and 

increases in micronutrients, such 

as calcium (p<0.001), vitamin C 

(p<0.001) and iron (p<0.001) 

Post-policy implementation there 

were reductions in per cent 

energy from fat (p<0.001) 

saturated fat (p<0.001) and 

absolute amounts of sodium 

(p<0.001), but also, a decrease in 

NSP (p<0.001) and iron 

(p<0.001) 

Total diet Post-policy implementation a 

child who ate a school lunch had 

a lower per cent energy from fat 

(compared to higher pre-policy), 

and increases in nutrients, such 

as protein, NSP and vitamin C) 

compared with children who ate a 

home-packed lunch. 

These year and lunch type 

interactions were all found to be 

statistically significant: per cent 

from fat (p<0.001); protein 

(p=0.04); NSP (p=0.001) and 

vitamin C (p<0.001) 

Per cent energy from fat was the 

only nutrient where a year and 

lunch type interaction was found 

(p<0.001) 

 

School lunch 

take-up 

Decreased from 60% to 51% 

post-policy implementation 

Decreased from 81% to 36% 

post-policy implementation 

 

 

The findings at lunchtime in both 4-7y and 11-12y olds show improvements in 

mean intakes of some nutrients post-policy implementation. For children aged 
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11-12y there was evidence of a decrease in certain key micronutrients which 

was not observed in primary school children (see Table 13). In the 4-7y olds, the 

changes at lunchtime post-policy implementation were also reflected in their total 

diet. There was limited evidence of this in the 11-12y olds. Potential explanations 

for these differences may be associated with a number of factors. The dietary 

data collection methods were different. In the 4-7y olds an observed four-day 

dietary data collection was used; trained observers completed these in schools 

and parents at home. The 11-12y old children completed a 2 X three-day food 

diary and a researcher-led interview. However, identical dietary data collection 

methods were used pre and post-policy implementation in both age groups. 

Children’s food choices and the food available to choose both at lunchtime and 

outside of school may also explain differences. The younger children’s food 

choices may have been guided more by dining staff whereas 11-12y olds 

exercise more independence in their food choices. At home, parents may have 

had more influence on the 4-7y olds dietary intake than on the 11-12y olds. Also, 

school lunch take-up decreased more in the 11-12y olds pre to post-policy 

implementation (81% to 36%) compared with the 4-7y olds (60% to 51%). The 

impact of changes to school lunch, however beneficial, have no effect on 

children who do not do not consume them.48  

There may be a number of reasons for this decrease and these are discussed in 

Paper III. To provide some short discussion one additional factor ‘children’s 

lunch type preference’ is discussed here. In a study by Warren et al,112 they 

found in children aged 10-11y there was a preference for home-packed lunch. 

This was associated with children having more freedom to choose the foods they 

wanted to eat in a home-packed lunch; for some parents they had little influence 

on the nutritional content of their child’s home-packed lunch. The contents of the 

home-packed lunch were largely chosen by the child.112 In contrast, the 7-8y 

olds preferred a school lunch as they could sit with friends and also leave foods. 

Whereas if they had a home-packed lunch they had to eat it.112 This potentially 

highlights that different factors influence lunch type choices between younger 

and older children. Social factors also play an important role in children’s food 

choice, for example, eating the same as a friend is considered more important 

than choosing a healthy option.113, 114 Other aspects are discussed in Paper III.  
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Research question 2: Did the introduction of nutritional standards for school 

lunches have an equitable impact on children’s diets across the socio-economic 

spectrum? 

Table 14 provides a summary of the key findings from the second research 

question stated above in the 4-7y and 11-12y old children. This is followed by a 

short discussion of the key findings. A small number of 4-7y olds were excluded 

in this analysis as no socio-economic information was available. 

 

Table 14 Key findings on the equitable impact of implementing school food 
standards on children’s mean nutrient intake at lunchtime and in total diet by age 

 Age group 

 4-7y 11-12y 

 
n = 368 (2003-2004) 

n = 624 (2008-2009) 

n = 298 (1999-2000) 

n = 215 (2009-2010) 

Lunchtime 

(school lunch) 

There was evidence of an increasing 

difference across deprivation groups 

in mean NSP, iron and zinc intakes 

regardless of lunch type (year and 

level of deprivation interaction: 

p=0.001; p=0.004 and p=0.002 

respectively) 
 

There was no evidence found that 

level of deprivation had an effect on 

mean nutrient intake 

 

 Children in the most deprived groups 

were found to have a lower mean 

intakes of these nutrients 

 

Total diet Children in the most deprived 

quintile had a lower mean NSP, iron 

and zinc regardless of lunch type 

(year and level of deprivation 

interaction: p=0.014; p=0.002 and 

p=0.007 respectively). 

 

Children in the most deprived 

quintile had a lower mean vitamin C 

and calcium intake regardless of 

lunch type or year (p<0.001 and 

p=0.04 respectively) 

 Year, lunch type and level of 

deprivation were found to influence 

children’s mean per cent energy 

from NMES and vitamin C, and there 

was a widening difference by lunch 

type (year, lunch type and level of 

deprivation interaction: p=0.047 and 

p=0.035 respectively) 

There was no evidence found of any 

3-way interactions 
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In the 4-7y olds, the findings at lunchtime showed there was evidence that by 

2008-2009 children in the most deprived families had a lower mean micronutrient 

intake regardless of their lunch type. These findings were also reflected in 

children’s total diet (see Table 14). In total diet, year, lunch type and level of 

deprivation were found to influence children’s mean per cent energy from NMES 

and vitamin C (mg). For example, for children who consumed a school lunch, per 

cent energy from NMES reduced to similar levels for all the deprivation groups, 

thereby narrowing inequalities. While for children who consumed a home-packed 

lunch, the decrease was less marked in the least deprived group. This indicates 

school lunch may have some influence on addressing children’s dietary 

inequalities. In the 11-12y olds, there was no evidence found of a difference 

across the deprivation groups in children’s mean intakes at lunchtime. In total 

diet, there was some evidence that children in the most deprived quintile had a 

lower mean intake of micronutrients regardless of year or lunch type (see Table 

14). In both age groups, children’s per cent energy from saturated fat and NMES 

exceeded recommendations (DRVs) as did the absolute amounts of sodium. For 

the 11-12y olds, mean iron intake was below the RNI. This highlights that despite 

a major policy change to school food in England, there is still a need to address 

children’s diets in both primary and middle school aged children. The papers 

present the full analysis and provide a detailed discussion.  
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5.2 Paper II The impact of food and nutrient-based standards on primary 

school children’s lunch and total dietary intake: a natural 

experimental evaluation of government policy in England. 
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5.3 Paper III Did school food and nutrient-based standards in England 

impact on 11-12y olds nutrient intake at lunchtime and in total diet? 

Repeat cross-sectional study 
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5.4 Paper IV A repeat cross-sectional study examining the equitable 

impact of nutritional standards for school lunches in England in 2008 

on the diets of 4-7y olds across the socio-economic spectrum. 
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Chapter 6   Discussion 

 

Chapter overview: 

The four first author papers included in this doctoral statement each gave the 

key findings, relationship to other studies and key strengths and limitations. A 

brief summary only of the key findings, relationship to other studies and 

strengths of these papers are given in this chapter. In an attempt to consider 

issues that extend beyond Papers II-IV it was considered appropriate to take a 

broader approach to the limitations of this body of work. Therefore limitations 

will be discussed with a focus on study design, evaluation: the ‘ideal’ and 

‘reality’, and the outcomes measured. The key policy implications and areas for 

future research are considered, and finally some concluding remarks  

 

 

6.1 Summary of key findings  

Dietary 

The findings in Papers II and III show that the implementation of legislation to 

school lunch in England has been associated with positive changes to children’s 

diets at lunchtime and in their total diet; this was more apparent in the 4-7y olds. 

At lunchtime, children who ate a school lunch post-policy implementation 

derived a lower per cent of energy from fat, saturated fat and consumed lower 

absolute amounts of sodium (mg). In the 4-7y olds, mean intakes of calcium 

(mg), vitamin C (mg) and iron (mg) increased (Paper II). In 11-12y olds, non-

starch polysaccharides (g) and iron (mg) decreased (Paper III). A child’s lunch 

type was associated with change in the total dietary intake in 4-7y olds. Post-

policy implementation children eating a school lunch had a healthier total diet 

compared with children eating a home-packed lunch (Paper II). In 11-12y olds, 

there was limited evidence found that lunch type was associated with change in 

total diet (Paper III). There was some evidence that post-policy implementation, 

lunch type and level of deprivation were associated with differences in per cent
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energy from non-milk extrinsic sugars and vitamin C (mg) intake in the total diet 

of 4-7y olds (Paper IV). For children consuming a school lunch per cent energy 

from NMES reduced to similar levels for all the deprivation groups thereby 

narrowing inequalities, whereas for children consuming a home-packed lunch, 

the decrease was less marked in the least deprived group. For children 

consuming a school lunch children’s vitamin C (mg) intake was now similar, 

leading to a narrowing of socio-economic inequalities. Whereas, for children 

consuming a home-packed lunch there was a widening of socio-economic 

inequalities; with children from the least deprived families now having a 

substantially higher intake (Paper IV). There was no evidence of a lunch type 

and level of deprivation effect found in 11-12y olds (Paper III). Post-policy 

implementation, school lunch take-up decreased in both age groups (Paper III 

and IV).  

Methodological 

For all children eligible, completion was more likely if passive consent was 

used. When only children who gave consent were considered, completion was 

less likely when passive rather than active consent was used. There was no 

evidence found that the odds ratio for the method of consent varied by level of 

deprivation. There was no evidence that the quality of dietary data, as 

measured by an assessment of under-reporting, differed by method of consent 

(Paper I). 

6.2 Relationship to other studies 

The findings reported in Papers II and III on the impact of implementing 

nutritional standards on children’s mean dietary intake at lunchtime are similar 

to other studies.78, 79 For example, children’s per cent energy from fat and 

saturated fat decreased. The finding that the impact on children’s mean 

micronutrient intakes is inconsistent is also similar to other studies84, 85, 92 cited 

in the narrative literature review. For example, in the 4-7y olds (Paper II) 

children’s mean calcium, vitamin C and iron intakes increased (statistically 

significant for all). In the 11-12y olds (Paper III) mean iron intakes decreased 

(statistically significant) and there was no evidence of a statistically significant 

difference in mean calcium and vitamin C intakes. Suggested reasons for the 

differences observed in the 4-7y and 11-y olds were discussed in section 5.1. A 
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number of reasons potentially explain the differences across studies (those 

cited in the narrative literature review and in Papers II and III) in children’s 

micronutrient intakes. For example, the dietary data collection methods and 

duration of studies differed. The ages of children were also different. Also, there 

is variation in what individual children choose to eat from the foods available. 

The food-based standards specified which foods could, and perhaps more 

importantly, which foods could not be served. For example, the reduction in the 

frequency of serving of deep fried foods such as chips. The restrictions to what 

foods can be served may have a greater impact on children’s dietary intake as 

opposed to increasing availability of fruit and vegetables. This is supported by 

the nutrient findings presented in Paper II & III and those cited in the narrative 

literature review: per cent energy from fat and saturated fat decreased, whereas 

change in children’s micronutrient intakes is inconsistent. 

The findings on children’s total diet in Papers II-IV are unique. No previous 

study has reported the impact of implementing nutritional standards (pre and 

post-policy implementation) to school lunch in England on children’s total diet. 

In addition, only one study in Canada97 cited in the narrative literature review 

has examined the impact of a change in school food policy on children’s total 

dietary intake. No prior study has examined the impact of a change in school 

food policy on children’s dietary intake across the socio-economic spectrum 

using individual level socio-demographic information. The findings in Paper I are 

unique; the author is not aware of any previous papers reporting similar 

outcomes in dietary surveys. Previous research on the method of consent and 

adolescents has focused on tobacco and alcohol.115 116, 117 These studies also 

highlight the ethical questions surrounding the use of active and passive 

consent. However, they also note a number of negative implications with the 

use of active consent: adolescents may be put off from finding treatment or 

participating, the sample may be biased to include adolescents who have fewer 

problem behaviours and more parental involvement.115 Unger et al, 2004117 also 

noted boys, students with poorer grades, and students involved in behaviours, 

for example smoking, were more likely to have parents/guardians who did not 

respond to the use of active consent. By excluding these students this 

potentially leads to an underestimation of smoking prevalence which impacts on 

the conclusions of school-based program evaluations.117 Henry et al, 2002116 
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further support the view that using active consent impacts on the 

representativeness of the sample and generalisability of findings. They found 

the sample using active parental consent represented students that were less at 

risk from problem behaviours than would have been obtained had passive 

consent been used.116 There is no question that the use of active and passive 

consent poses various ethical questions for researchers. More research is 

required on the effects of the different consent procedures.117 Furthermore, 

researchers have to ‘weigh up’ the need to obtain a representative sample 

against the need to protect children and adolescents.118 

6.3 Strengths and limitations 

 Strengths 

The key strengths of the body of work reported in Papers II-IV are that they 

address some of the methodological limitations noted in previous work cited in 

Chapter 3. For example, more than one day of dietary data was collected. In 

children aged 4-7y dietary data were collected for a period of four days. This 

included three week days and one weekend day. In the 11-12y olds a 2 X three-

day food diary was used; this also covered a range of week and weekend days. 

Therefore, this takes into account the issue of day to day variation in children’s 

dietary intake. Furthermore, identical dietary data collection methods were 

employed both pre and post-policy implementation. Considering the effect of 

SES (Papers III & IV), individual child level socio-economic demographic data 

were used in the analysis as opposed to using school level SES relied upon in 

the majority of previous work. 

 Limitations 

Papers I-IV each includes a discussion of the limitations of the studies. While 

writing Papers II-IV and conducting the narrative literature review, it was 

apparent a number of limitations with research evaluating the impact of 

nutritional standards in England exist; for example, the study designs and 

outcomes measured. These limitations apply beyond Papers II-IV. In an attempt 

to consider the key issues a broader approach to the limitations of this body of 

work has been taken. Three key aspects are discussed below: study designs, 

evaluation of the ‘ideal’ and the ‘reality’, and the outcomes measured. 
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6.3.2.1 Study design 

To address childhood obesity, and as part of this children’s diets, there has 

been increased pressure for governmental support and policy level 

interventions.15, 36, 119, 120 A recent systematic review by Driessen et al, 2014121 

supports the view that national level policy changes to the school food 

environment can have a positive impact on what children eat.121 A prior 

systematic review of interventions for preventing childhood obesity also noted 

that improvements in the nutritional quality of school food is a positive policy 

strategy.122 However, this review by Waters et al, 2011122 also acknowledged 

that improvements are needed in study designs.  

A limitation across research that evaluates the impact of the nutritional 

standards in England on children’s dietary intake is the study design. Cross-

sectional studies are the most frequently employed as noted in Chapter 3. The 

study design used in Papers II-IV is no exception; a repeated cross-sectional 

survey was employed in all papers. As noted in Papers II-IV, this limits the 

extent to which changes in children’s dietary intake can be attributed to the 

implementation of nutritional standards.39, 47, 48 However, a major limitation that 

precluded the use of other study designs in the context of the body of work 

reported here is that there was national implementation of the nutritional 

standards in primary and secondary schools in England.39, 47, 48 With national 

implementation and no strategy for evaluation of the potential impact on 

children’s diets,46 this has limited the study designs that can be employed. 

Waters et al, 2011122also identified other issues related to evaluation that need 

to be addressed: the process of implementation, the equitable impact and the 

evaluation of longer term outcomes.122 

Active and passive consent 

The consent method used in research poses many ethical questions. Whether 

active ‘opt-in’ or passive ‘opt-out’ consent is used there are a number of issues 

for researchers to consider. As noted in Paper I a key aspect is that no one 

should be recruited without providing informed consent. When children are 

involved this is further complicated as parental/guardian consent is required.123 

In this thesis two different methods of consent were used in the published 

papers on children aged 4-7y and 11-12years dietary intake (papers II, III and 
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IV). Active consent was used in the 4-7y olds and passive consent was used in 

the 11-12y olds. The method of consent was changed in the 11-12y olds due to 

a low response rate in the 2007-08 survey and in response to preparatory 

discussions with head teachers who suggested the consent method should be 

changed from active to passive consent. This decision to change the 

recruitment procedure was not taken lightly; permission was granted by the 

Newcastle University Ethics committee. Documentation provided for ethical 

review included signed forms by head teachers and school governors to support 

this request.  

There are a number of limitations in using active consent applicable to both age 

groups. The literature on active consent highlights that where letters are sent 

from schools (a method employed in this thesis) letters are less likely to 

returned from children in more deprived families,124 parental apathy also 

reduces consent rates124, 125 Other limitations more relevant for the 11-12y olds 

have been mentioned in section 6.2. Considering these limitations it is 

reasonable to suggest the method of consent may have impacted on the 

representativeness of the sample and thus generalisability of the findings. This 

is perhaps more pertinent in the 4-7y olds where active consent was used. 

Therefore, it is possible that a higher proportion of those who consented were 

from less deprived families and so the findings are less generalisable. In the 4-

7y olds, to address whether there was a difference in the sample who 

consented and those who did not warrants further analysis. However, for this 

study, while it would be possible to examine this further in the 2008-09 data it is 

not possible to compare this in the 2003-04 data. This is a question for future 

research. It is important to note that between the two surveys there was no 

statistically significant difference in the mean IMD for those parents who 

consented to participate. Furthermore, we found that those in the more deprived 

families had lower mean intakes of key micronutrients. So while the sample may 

have been potentially biased towards less deprived families the key public 

health message from these findings does not change: public health strategies to 

address children’s diets are required, perhaps even more importantly, in those 

from more deprived families. Had passive consent been used there is potential 

that the IMD effect would have been even more evident. In contrast, in the 11-

12y olds passive consent was used in 2009-10 but not in the 2007-08 data 
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collection period. Analysis for Paper I was undertaken post dietary analysis 

(Paper IV) and provides some evidence that by using passive consent this 

provided a more representative sample and thus the findings are more 

generalisable. The aim of Paper I was to examine the effect of the different 

methods of consent and also the effect on the dietary data quality obtained. If 

active consent had been used it would be reasonable to suggest a much 

smaller sample would have participated and both the representativeness and 

generalisability of the findings would have been affected. 

6.3.2.2 Evaluation ‘the ideal’ and the ‘reality’  

A basic concept to evaluation is to identify whether an intervention is effective or 

not.126, 127 An intervention is defined as ‘a set of actions with a coherent 

objective to bring about change or produce identifiable outcomes’;128 this 

includes policy. However, the process to establish this is not as easy. A number 

of aspects are noted as to what constitutes an ‘ideal’ evaluation in Table 15. 

This list is not exhaustive. Rather, it gives a contrast between criteria that are 

considered ‘ideal’ and some of the constraints in ‘reality’. An ‘ideal evaluation’ 

would include: a theoretical basis,129, 130 appropriate timing (i.e. not to soon 

post-implementation),131, 132 a mixed methods approach,133 robust evaluation 

designs,127, 134 consideration of the potential wider impacts and pre-defined 

outcomes with suitable analysis135, 136 (see Table 15). In reality, the ‘ideal’ 

evaluation is limited by a number of factors. For example, public health 

interventions often lack theory,127 interventions are often implemented before 

baseline data can be collected137 and there is a disparity and often tension 

between what policymakers want to know and the type of evidence available136, 

138 (see Table 15). This disparity alludes to the fact different agendas operate in 

policy making: researchers focus on evidence, for policy makers there is the 

consideration of both evidence and political factors.139   
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Table 15 Evaluation: the ‘ideal’ and the ‘reality’ 

Ideal Reality 

Theoretical basis   

Public health interventions based on theory 
can be more effective (NICE, 2007140) 

Complex public health interventions 
often lack theories (Moore et al, 
2014127) 

Interventions to promote healthy eating 
need a theoretical basis (Atkins et al, 
2013129) 
 

Policies to improve public health are 
often complex. Theories to support 
development and implementation are 
often inadequate (Ogilvie et al, 
2011141) 

Theory should be used to provide evidence 
that the intervention has the desired impact 
(Campbell et al, 2000130) 

 

The MRC new guidance emphasise the 
importance of developing a theoretical 
understanding of the intervention (Craig et 
al, 2008126) 

Disparity can occur between the 
concern for a theory and what policy-
makers want to know (Ogilvie et al, 
2011141) 

Robust evaluation designs  

Need for randomised control trials (RCT’s) 
(Petticrew et al, 2012134) 

RCT’s not always appropriate or 
possible (Achana et al, 2014136),  

 

A systematic review found key 
aspects of using research in policy 
making are, for example, timeliness 
and clear recommendations. 
Research based on an RCT only 
reported in 3/24 studies (Innvaer et al, 
2002138) 

Timing of evaluations  

Evaluations undertaken too soon after 
implementation may explain why 
interventions do not demonstrate an impact 
(Nutbeam,1998131; Hawe et al, 2004132 and 
Ogilvie et al, 2011141) 

Policies are often implemented 
without an opportunity to collect 
baseline data (House of Commons, 
2009137) 

Mixed method designs  

Use of quantitative and qualitative research 
(Taylor et al, 2010133) 

 

Need for improved analysis and evaluation 
methods (Smith et al, 2010135) 

 

Need for process evaluations to understand 
how complex interventions are delivered 
and received (Moore et al, 2014);127 how 
they work (or do not work) and if the impact 
is equitable (Craig et al, 2008126) 

 

  



Chapter 6 Discussion 

123 |  
 

Table 15 Evaluation: the ‘ideal and the ‘reality’ continued 

Ideal Reality 

Consideration of the wider impacts of 
the intervention 

 

Consider the wider impacts on community, 
society and cost-effectiveness (NICE, 
2007140)  

Evaluations focus on a few individual 
health outcomes (Smith et al, 2010135) 

Identified outcomes and appropriate 
analysis  

 

Smith et al, 2012135 argue that ‘individual 
level’ analysis for macro-level interventions 
limits the evaluation  

Achana et al, (2014136): public health 
interventions are complex, consider 
various factors and often outcomes 
are not clear.  

 

 

Table 15 highlights the external constraints that may impede the ability to fulfil 

an ‘ideal’ evaluation. The MRC framework 2008126 was developed to provide a 

structure to guide the development and evaluation processes (Figure 9). 

 

 

Figure 9 The MRC framework 2008: Key elements of the development and 

evaluation process 

 

However, the processes in the MRC framework 2008126 such as theory 

development and piloting were not considered prior to full implementation of the 

food and nutrient-based standards to school lunch in England. Some of the 

challenges specifically related to evaluating school food policies and potential 

solutions are discussed next. 
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Challenges and potential solutions for evaluating school food policies 

External constraints limited factors in the evaluation of this policy change to 

school lunch and the impact on children’s diets. Section 6.3.2.1 discussed 

limitations with the study designs in the evaluation process.  

There are a number of difficulties with evaluating the school food policy. For 

example, there is the potential that multiple outcomes could be evaluated, 

considering the study designs used there is difficulty in attributing causal 

inferences and there is potential for both positive and negative outcomes. Other 

difficulties include variation in school compliance and the timing of the 

evaluation. The importance of timing of evaluations was highlighted in the 

literature review by Martin et al, 2010.77 They noted in their study that schools 

may not have been fully compliant with the new recommendations as the study 

was undertaken soon after implementation; this potentially may have had an 

impact on findings.77 The issue of school compliance is not covered in Table 15 

but is of relevance to evaluations of school food policies. School compliance 

with policies need to be considered in evaluations and should be reported. A 

number of studies78, 79, 85 cited in the narrative literature review and Papers II-IV 

have considered children’s mean nutrient intake from school lunches against 

the food and nutrient-based standards. However, the comparisons are limited 

as they do not cover the three-week menu cycle that the standards apply to.  

One approach to address some of the constraints noted in Table 15 and 

discussed above is the use of a natural experiment design. This was the study 

design used and reported in Paper II. The use of a natural experiment is 

valuable for evaluating interventions such as the school food policy. In certain 

situations, study designs such as RCTs are inappropriate or impossible to use 

due to universal implementation of an intervention.142 However, the use of 

natural experiments should not replace more robust evaluations when these are 

possible.142  

Process evaluations 

A further aspect highlighted by Waters et al, 2011122 was that evaluations need 

to consider the process of implementation. The implementation of the nutritional 

standards to school lunch was a ‘top’ down approach.139 On reflection 
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stakeholders such as catering staff, lunchtime supervisors, local county 

councils, parents, head teachers and children were not considered in the 

development and implementation process. This omission to involve children in 

changes to school food has been a re-occurring issue in the history of school 

meals.56, 113  

To understand the complexity of health interventions there is an increasing 

awareness that process evaluations are needed.127 Complex health 

interventions can include, for example, more than one outcomes and individuals 

potentially affected by the intervention.126 School food policies are complex 

health interventions; they comprise a number of aspects which affect more than 

one outcome.  

Process evaluations are required to explore the acceptability and context in 

which the intervention is delivered.126, 127 This potentially allows researchers to 

understand the strengths and weakness of the intervention126, 127 and areas 

which need to be addressed. The implementation of the food and nutrient-

based standards required a change in practice among the numerous staff 

involved in the provision of school meals. Moore et al, 2014127 highlight that 

behavioural changes are required by those implementing the policy and that 

personal skills and attitudes may be influential.143,144 These aspects potentially 

impact on the delivery of the intervention, in this case the school food policy. 

For example, a lack of compliance by schools and staff with the food and 

nutrient-based standards impacts on children’s dietary intake. Understanding 

further the issues surrounding a lack of compliance is important to provide 

supportive measures for those implementing the policy. These are areas that 

cannot be elucidated by the quantitative approach taken in Papers II-IV. 

Future evaluations of school food policies would benefit from the use of mixed 

methods approaches. These would enable more effective understanding of the 

impact of school food policies using the combined strengths from quantitative 

and qualitative analysis. For example, quantitative analysis enables 

identification of the impact on dietary related outcomes; qualitative analysis 

would assist in interpretation of findings and identification of practical areas for 

improvement. 
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Evaluation: school food policies 

The importance of school food and school food policies has been recognised 

nationally and internationally.65 A recent report by Bonsmann et al, 2014145 

mapped national school food policies across the EU, plus Norway and 

Switzerland. They found that while all countries (n=34) had a school food policy, 

half were voluntary. The most common aims of school food policies were to: 

improve child nutrition (97%), provide education on healthy diet and lifestyle 

habits (94%), and reduce/prevent childhood obesity (88%). Tackling health 

inequalities was an objective in about half.145 The report also noted that not all 

countries considered evaluation. In the countries that did the top four outcomes 

evaluated were: food provision (56%), take-up of school meals (35%), nutrition 

of children (29%) and food consumption (24%).145 Although the most common 

aim was to improve child nutrition (97%), children’s nutrition and food 

consumption are evaluation outcomes in only approximately one quarter. This 

report and The EU Action Plan on Childhood Obesity 2014-2020 highlight the 

need for a greater focus on evaluating interventions.145, 146  

In January 2012, I attended an international workshop in London on developing 

the evidence base for policy relating to school food. This was a joint WHO-

Europe and School Food Trust event. A number of key aspects pertaining to 

school food policies relevant to national and international contexts were 

discussed. Two of the main themes and ideas/discussions are presented in 

Table 16. The importance of the availability of baseline data was considered as 

well as potential outcomes that evaluations should consider. A further issue 

discussed was the variation between countries in what a school food policy 

entails; this was also noted in Chapter 3. This variation in school food policies 

means to date there is no internationally accepted framework for evaluating 

school food policies147 Although Nelson et al, 2012148 suggest universal 

guidance on school food policies is inappropriate, Bundy et al, 2013149 highlight 

that engagement between policymakers across countries would be useful.  

This section demonstrates that evaluations of school food policies are faced 

with numerous challenges. Additionally, the report by Bonsmann et al, 2014 145 

highlights the variation in outcomes measured to evaluate the impact of school 

food policies. For example, only a quarter consider the impact on children’s food 
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consumption. Papers II-IV used baseline data collected pre and post-policy 

implementation and considered some of the wider impacts; for example, 

children’s total diet and the impact across the socio-economic spectrum. These 

findings can add to the evidence base on school food policies and the impact on 

children’s diets. However, there are also limitations with the outcomes 

measured. The body of work cited in the narrative literature review and in 

Papers II-IV have focused on quantitative outcomes. 

 

 

Table 16 A few of key ideas for developing the evidence base for policy relating 
to school food (WHO-Europe and School Food Trust) 

Themes Ideas/Discussions  

Policy, guidelines 
and standards 

Need for baseline measurements; quantitative & qualitative 
methods 

 Evaluations should consider: 
 school lunch take-up  
 compliance  
 what children eat in their school and home-packed 

lunches,  
 impact on total diet  
 educational aspects (attendance, attainment) health 

(growth, obesity)  
 economic (local food production, viability of school 

catering services) 
Wider evidence base Understand the impact according to socio-economic factors 

Nelson et al, 2012148  

 

 

6.3.2.3 Outcomes 

The outcomes evaluated in Papers II-IV and the body of work cited in the 

narrative literature review consider only the short term impacts of a school food 

policy on children’s dietary intake. In addition, the evaluation in Papers II-IV 

focused on quantitative outcomes as did the body of work cited in Chapter 3.  

The specific research questions in Papers II-IV were to examine the impact of 

implementing school food standards to school lunch in England on children’s 

dietary intake at lunchtime and in total diet. The evaluation was quantitative and 
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focused on policy change at the macro-level. As discussed in section 2.3 a 

number of factors influence what children eat at the macro, physical, social and 

individual level.38 Therefore, while the evaluations in Papers II-IV did not directly 

consider other levels it is important to acknowledge these. Table 17 provides a 

list of some of those identified in the literature, for example, lunchtime 

supervisors150 and peer influence.114 Also, included are physical and 

environmental factors that have an influence, for example, the dining room 

environment.151 Using the basis of the socio-ecological framework,38 a pictorial 

image of these factors is given in Figure 10. This shows the numerous factors 

that potentially influence children’s dietary intake with specific reference to 

school lunch. Moore et al, 2011 151 argue that the impact of macro-level 

interventions are potentially limited if other factors are not considered. Papers II-

IV reported that implementation of the school food policy in England at the 

macro-level has been associated with positive change in children’s dietary 

intake both at school and in total diet. However, in the 11-12y olds the impact 

was more limited. This may be because other factors (e.g. eating with friends) 

are equally influential in this age group. Therefore, evaluations that combine 

quantitative and qualitative methods would contribute to the evidence base on 

the impact of school food policies.  
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Table 17 Potential factors influencing what children consume at lunchtime 

Level Potential factors of influence 

Macro Food and nutrient-based standards64 

 Restrictions on availability: i.e. no soft drinks64 

 Increased availability of fruit & vegetables64 

 Compliance with standards64 

 Catering staff, service & menu planning152, 153 

 Promotion of menus/whole school approach152 

 
Lunchtime supervisors; pressure, encouragement, 
rewards150, 151 

 Engagement with parents & pupils re menus152 

 Dining ambience, seating151, 154 

 Food presentation and position on counters152 

 Marketing of healthy options152 

 Cost of foods: cheaper fruit & vegetables152 

 Meal deals152 

 Able to eat with friends, peer influence114, 155 

 Time available, queues154 

 Attitudes38 

 Tastes, Food preferences38, 155 

 Knowledge38 

Individual Age, Gender38  

 



 

 

130 

Figure 10 The multiple factors affecting what children eat in their school lunch and factors for future 
evaluations to consider (an adaptation of the socio-ecological framework) 
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6.4 Strategies for improving children’s diets 

Section 2.3 highlighted that many factors influence children’s diets; section 

6.3.2.3 focused on those relevant to the school environment. Two age groups 

were included in this thesis; strategies to improve diets of children may require 

a different focus for different age groups. While policy interventions to school 

food are applicable for all children different approaches to implement policy and 

to address other aspects of children’s diets are likely to be needed. This section 

makes suggestions for approaches which are applicable to both age groups and 

makes specific suggestions that may be more appropriate to younger children 

(4-7y olds) and then older children (11-12y olds). 

Improving children’s diets at school requires addressing both the food available 

from which children are able to choose and additional factors, such as, 

individual, social and physical environments38 as noted in section 2.3. An aspect 

that other research has focused on is the school dining hall. Moore et al, 

2010153 noted that children’s eating experiences are influenced by both physical 

and social aspects in the school dining hall. Key issues which impact on 

children’s eating experiences are space and time for eating. For example, it has 

been found that in some schools the arrangement of seating is for convenience 

and children are pressured to eat their lunch quickly.153, 156 There are often 

different seating areas for children eating school and home-packed lunches. It 

has been noted that children who eat home-packed lunches receive less 

supervision and also have more time to socialise with friends.153 These are 

issues relevant to both 4-7 and 11-12y olds. There is a need across all age 

groups to make dining halls more conducive to have a positive impact on 

children’s eating at lunch time. The school food plan has noted a number of 

strategies that schools have reported as practical tips to improve the dining 

experience and make lunchtimes a more positive social experience.157 A few 

examples are: the use of round tables to encourage more interaction, the use of 

plates and bowls rather than plastic compartmented trays, encouraging children 

to try new foods and teachers eating with children. Other solutions have 

included integrating the school lunch into the curriculum where small groups of 

children sit with teaching assistants and talk about the food, and are served 

their food and encouraged to use a knife and fork.157 Interestingly, the majority 

of reported solutions are focused on primary aged children, with less of a focus 
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on what works in secondary schools. One strategy noted in the older children is 

the use of allotments and children being involved in the growing of foods. Whilst 

these are reported as having had a positive impact there is no formal evaluation 

of these approaches or evidence that these are replicable across schools.  

Other suggestions that could be tried at lunch time to improve children’s dietary 

intake in the younger children are practical solutions such as cutting up fruit and 

placing it on the table for children to eat. This is in contrast to what was 

observed frequently in the primary schools during this research where whole 

pieces of fruit are placed beside the cake/biscuit and children are expected to 

choose fruit over cake and then manage a whole piece of fruit. For 11-12y olds 

there is a more limited focus on this age group in the literature and in the School 

Food Plan; work is needed to engage with 11-12y olds to identify potential 

solutions to improve their diets at lunch time.  

School food can achieve only so much. To achieve the radical improvement 

needed in children’s diets there is also a need to focus outside of the school 

environment. Whilst policy interventions can potentially influence large numbers 

of children, parental influence also has a key role in the younger children.155  It 

is reasonable in the younger children that strategies to improve children’s diets 

need to involve and focus on parents. Parents have a role in developing 

children’s eating habits by encouraging food preferences and tastes.158 This 

requires parents to encourage children to eat healthy foods and availability of 

healthy foods in the home.155, 158 Strategies to support parents to encourage 

young children to eat healthy foods are potential approaches.  

Older children (11-12y olds and above) have more personal control over what 

and where they eat and so other strategies are required. In this age group 

factors such as price and convenience are important.159 Cost has been noted to 

have a greater influence than providing nutritional information such as the 

calorie and fat content of foods.159 There is an increasing focus on using 

taxation as a strategy to improve diets. One strategy has been to tax sugar 

sweetened beverages. Waterlander et al, 2014160 found using a RCT within a 

three-dimensional web-based supermarket that higher taxes were effective in 

reducing the purchases of sugar sweetened beverages. A limitation with this 

study is whether these findings would be replicated in a ‘real life’ supermarket 
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situation. Despite this, the use of soft drink taxation to promote healthy dietary 

changes is further supported in a review by Thow et al, 2014.161 There are also 

some areas for consideration with the use of this strategy. Darmon et al, 

2014162 highlighted that food price policies, for example, reducing the cost of 

fruit and vegetables may improve the diet but may adversely increase dietary 

inequalities. They found reducing the cost of fruit and vegetables and taxing 

unhealthy foods improved some aspects of the nutritional quality of food 

choices for women in both low and middle income groups, however, women 

from the low income group benefitted the least.162 Comans et al, 2013163 

highlight that the area of food taxation is complex. They argue that as there is 

no clear definition of what constitutes ‘healthy’ or ‘unhealthy’ foods; applying tax 

to food is more difficult than applying taxation to alcohol or cigarettes.163 What 

this highlights is varied impacts and opinions in the use of food taxation and that 

more evidence in required.  

A further area where strategies are required is in relation to food marketing; this 

is relevant to children of both age groups.38 There is a need for a shift in food 

advertising to include the promotion of healthier foods and to include other 

types of media such as social media the wider internet.38 This implies there is a 

need for strategies to include engagement with media and the food industry 

concerning advertising, food taxation and the nutritional content of products. It is 

apparent a combination of strategies is required to improve children’s diets. 

There are also instances when age-specific interventions may be more 

appropriate. 

6.5 What Papers II-IV add to the evidence base on school food 

Papers II-IV add a number of unique and important aspects to the evidence 

base on school food policies. The findings in Papers II-IV address a number of 

issues that were identified as priorities in evaluating school food policies at the 

joint WHO-Europe and School Food Trust event in January 2012. For example, 

the use of baseline data, children’s consumption in school and home-packed 

lunches, the impact on total diet and the impact across the socio-economic 

spectrum.
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Lunchtime 

Limitations with previous research  

Out of the eight studies cited in the literature review that examined what 

children consumed in their school lunch, only three studies used a pre and post-

policy design. One was conducted in primary school aged children and two in 

middle/secondary aged children. No previous study identified in the literature 

review has compared the difference between what children eat in school and 

home-packed lunches using a pre and post-policy design. In addition, the 

majority of these studies have used only one day of dietary data (see table 10).  

What my research adds 

A strength of the findings presented in Papers II-IV is the analysis has included 

more than one day of dietary data collection. Therefore, children’s dietary 

variation in week and weekend days has been considered. In addition, the 

findings in Papers II-IV add to the limited evidence available on the effect of a 

change in school food policy and what children eat in their school lunch in two 

age groups: 4-7y olds and 11-12y olds.  

The findings at lunchtime in both 4-7y and 11-12y olds show improvements in 

mean intakes of some nutrients post-policy implementation. For children aged 

11-12y there was evidence of a decrease in certain key micronutrients which 

was not observed in primary school children. This highlights the potential 

positive influence school food policies can have on children’s intake at lunch 

time. It also highlights that for children aged 11-12y there is a need to 

understand other factors that potentially influence children’s intakes at 

lunchtime as a decrease in some key micronutrients was reported. 

Total diet 

Limitations with previous research  

Only one previous study in Canada has examined the effect of a change in 

school food policy on children’s total diet in primary school aged children. The 

study used dietary data collected only on one day both before and after policy 

implementation. Therefore, there is very limited evidence of the wider impacts of 

school food policies on children’s total dietary intake. 
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What my research adds  

Papers II-IV add evidence on the impact of implementing a school food policy 

on children’s dietary intake in 4-7y and 11-12y olds in England. This study used 

dietary data collected pre and post-policy implementation to included week and 

weekend days.  

The findings provide some evidence that change in school food policies are also 

reflected in children’s total diet. For example, in the 4-y olds post-policy 

implementation a child who ate a school lunch had a lower per cent energy from 

fat (compared to higher pre-policy). Children were also found to have higher 

mean intakes of some micronutrients. The findings in the 11-12y olds of an 

impact on their total diet were limited reinforcing that to address children’s diets 

in this age group additional approaches are required.  

In both age groups, children’s per cent energy from saturated fat and NMES 

were above the DRVs as were the absolute amounts of sodium. For the 11-12y 

olds, mean iron intake was below the RNI. This highlights that despite a major 

policy change to school food in England, there is still a need to address 

children’s diets in both primary and middle school aged children.  

Impact across the socio-economic spectrum 

Limitations with previous research  

A small number of studies have examined the effect of SES; this has been 

limited to school level analysis as opposed to individual level. In addition, no 

study identified in the literature review has examined the effect of a change in 

school food policy across the socio-economic groups by lunch type at lunch 

time or in children’s total dietary intake.  

What my research adds 

The findings in Papers III and IV are unique. No previous study has examined 

the impact of a change in school food policy on children’s dietary intake using 

individual level data. This research is the first to provide some evidence on the 

impact of implementing school food policies across the socio-economic 

spectrum on children’s dietary intake at lunchtime and in their total diet. 



Chapter 6 Discussion 

136 |  
 

In the total diet of 4-7y olds, year, lunch type and level of deprivation were found 

to influence children’s mean per cent energy from NMES and vitamin C. For 

example, for children who consumed a school lunch, per cent energy from 

NMES reduced to similar levels for all the deprivation groups, thereby narrowing 

inequalities. While for children who consumed a home-packed lunch, the 

decrease was less marked in the least deprived group. The findings from this 

research indicate school lunch may have some influence on addressing 

children’s dietary inequalities. 

School lunch take-up 

School lunch take-up decreased more in the 11-12y olds pre to post-policy 

implementation (81% to 36%) compared with the 4-7y olds (60% to 51%). The 

impact of changes to school lunch, however beneficial, have no effect on 

children who do not do not consume them. This highlights a need for strategies 

to address school lunch take-up particularly in the 11-12y olds. A large 

percentage of 11-12y olds in this study sample choose home-packed lunches. 

Therefore, approaches to improving home-packed lunches also need 

consideration. 

To continue to develop the evidence base on the impact of school lunch on 

children’s diets there is a need for more national and international collaboration 

to ensure more consistent, robust and thus comparable evaluations.  

6.6 Implications for policy and further research 

 Key policy implication 

In September 2013, the government announced that free school meals would 

be available for all children in reception, year 1 and year 2 in state-funded 

schools from September 2014.164 This announcement followed a 

recommendation from the School Food Panel, an independent review of school 

food published in July 2013.165 Members of this expert panel included school 

heads, cooks, city council members and academics. The recommendation was 

to some extent based on consideration of scientific evidence on home-packed 

lunches,82 school lunches39, 42, 84 and the free school meal pilot.166 
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All statutory funded schools in England, including new Academies and free 

schools are expected to adhere to this under the Children and Families Act 

2014.167 The School Food Plan also devised new school food based standards 

and removed the nutrient-based standards. The rationale for the removal of 

nutrient-based standards was that they were somewhat complicated and 

perhaps impeded innovation by school cooks and chefs.165 The new food-based 

standards have been approved and will become a legal requirement for schools 

from January 2015. 

The recommendation of universal free school meal (UFSM) can potentially 

impact on large numbers of children’s diets. It is regrettable that evaluating the 

impact of UFSM on children’s dietary intake has not been included in how the 

success of the School Fool Plan will be measured. Chapter 12 of the School 

Food Plan sets out how the government will measure the success in five points. 

The two of relevance are: monitoring school meals take-up and the nutritional 

quality of the food assessed by the number of schools meeting the new 

standards.165 Possibly, of more relevance, would have been a focus on 

evaluating what children actually eat. With national implementation since 

September, 2014 there has also been a missed opportunity to collect baseline 

data and evaluate the impact pre to post-implementation. This reiterates the 

persistent gap between issues in obtaining ‘ideal’ evaluations and ‘reality’. 

There is a need for a more concerted effort for public health professionals, 

academics and government not only to recognise evaluation as an integral 

component during the development periods of major policy changes, but to 

ensure that this happens. 

In addition, the wisdom of removal of the nutrient-based standards is 

debateable, and requires monitoring and evaluation. In practice, nutrient-based 

standards are more complex to implement, however, research that has 

evaluated the impact of nutrient-based standards has found improvements in 

children’s nutrient intakes;39, 48,78, 79 evidence of their effectiveness. Rather than 

the complete removal of nutrient-based standards, an alternative solution would 

have been to revise their complexity: the period could have been changed to 

cover a one-week menu cycle rather than three thus simplifying calculations 

required. 
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 Future research 

There are a number of areas for future research to consider in evaluating the 

impact of nutritional standards in England on children’s diets. Further studies 

are needed to support the findings in Papers II-IV that examine the wider 

impacts on children’s total diet and across the socio-economic spectrum. 

Closely related to this point is the need for studies to use pre and post-policy 

implementation designs to evaluate the impacts. Whether the use of a 

controlled before and after study can be employed needs considered. 

With limited evidence of a lunch type effect in the 11-12y olds future research 

needs to involve and consider strategies on how to improve their diets. 

Research to date has focused on short term outcomes. Future evaluations 

could consider how to evaluate longer term effects of school lunch. For 

example, are there any longer term benefits on children’s dietary intake and 

habits? Does exposure to improved school food translate to food preferences 

and do these preferences track to adulthood?  

With the implementation of UFSM for children in Key Stage 1 there is a need to 

evaluate the impact. Ideally pre-implementation data should have been 

collected to examine the impact on children’s diets across the socio-economic 

spectrum. Although this opportunity has been missed, studies could consider 

methodological approaches to examine the potential ‘wider’ impacts of this 

policy change. For example, in the family diet; does economic savings from not 

having to pay for children’s school/home-packed lunch impact on the family’s 

diet at home?  

There is some potential that routinely collected dietary data in the NDNS could 

be used to examine the impact of universal free school meals. This would 

enable trends to be noted in free school meal uptake and total diet. For 

example, using the NDNS data could enable a comparison of children receiving 

UFSM in the new rounds of NDNS data collection compared to pre-UFSM and 

whether there is an impact on total diet. The NDNS collects data that includes 

England, Wales, Scotland and N. Ireland. Currently, in England there is a legal 

requirement for the provision of universal free school meals for children in Key 

stage 1; this is not a legal requirement in Wales, Scotland and N. Ireland. This 
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factor would need to be considered in evaluations using the NDNS dietary data. 

However, there are limitations with this approach. One key limitation is the 

ability to assess more detailed dietary related outcomes of the impact of free 

school meals on children’s total dietary intake. The NDNS collects information 

on time of intake but not by lunch type. Also, dietary intake is reported by 

parents; proxy reporting for the younger children having a school lunch is a 

further limitation considering the difficulties of self-report in this age group. 

6.7 Concluding remarks 

This doctoral statement started with an overview of child health and the shift in 

focus from under- to overnutrition. The history of school meals reflects the 

challenges in child health over the last 100 years. Initially, school meals were 

introduced to improve children’s diets due to under-nutrition.49 The current focus 

is on improving what children eat and developing ‘healthier’ eating habits to 

reduce childhood overweight and obesity.11, 12 A key focus has been on 

improving the nutritional quality of school lunch and there have been many 

improvements. In 2013, Gove (then Minister for Education) stated:  

‘……making sure that there is a proper lunch to look forward to; and 

making sure that as well as having choice, children are eating food that is 

healthy. The school lunch or dinner- the central meal of the day for many 

children - needs to be of the highest possible quality’ (Gove, 2013 p21)165 

Papers II-IV highlighted the implementation of school food and nutrient-based 

standards in England have been associated with positive changes in children’s 

dietary intake at lunchtime. For example, children’s per cent energy from fat and 

saturated fat reduced. These changes were reflected in the total diets of the 4-

7y olds but evidence was more limited in 11-12y olds. There was some, though 

limited, evidence that school lunch may have an influence on addressing 

children’s dietary inequalities.  

A number of studies74, 78, 79 cited in the narrative literature review and Papers II 

& IV highlight school compliance with school food policies and children’s food 

choices are important factors. In addition, whether a child chooses to consume 

a school or home-packed lunch is also key. The impact of changes to school 

lunch, however beneficial, have no effect on children who do not consume 
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them.48 Thus, strategies to encourage school lunch take-up are needed. In 

1952, Hall52 noted that adequate supervision, sufficient time to eat and the 

environment school lunches were consumed in were important factors; as noted 

in section 6.3.2.3 these remain relevant today. Improving school lunch 

continues to require a focus on both the nutritional quality, and also the social 

and physical environments in which these are consumed.151  

Papers II-IV found that children’s dietary intake of per cent energy from 

saturated fat and NMES exceeded the recommendations (DRVs21) highlighting 

strategies to address this are needed, and perhaps this requires further 

legislation. Finding appropriate and effective solutions remains a persistent 

challenge for professionals working in child health and for policy makers. To 

identify appropriate solutions requires a concerted effort by public health 

professionals, funding bodies, academics, policy makers and government to 

recognise evaluation as an integral component to this. Evaluations of the impact 

of school food standards on children’s dietary intake are complex as highlighted 

in section 6.3.2.2 and have been limited by a number of external constraints. To 

improve children’s diets in all their complexity, future interventions also need to 

consider the social, environmental and behavioural contexts in which food 

choices are made or directed, both in and outside of the school environment.  
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