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ABSTRACT
Introduction  Food insecurity is increasing in the UK, 
impacting choice and diet quality. The current means-
tested free school meals (FSM) policy was put in place 
to address dietary inequalities and food insecurity in 
school children. In secondary schools, approximately 20% 
of students who are eligible and registered do not take 
their FSM. Working across a range of schools that have 
variable levels of FSM uptake, this study aims to evaluate 
the effectiveness and cost-effectiveness of the current 
means-tested FSM policy in UK secondary schools on diet 
and food insecurity outcomes, understand what factors are 
associated with uptake and test the potential impact of any 
proposed policy change.

METHODS AND ANALYSIS
Secondary schools (n=32) in both Northern Ireland 
and the Midlands region of the UK are being recruited 
into the study. Data will be collected from school staff, 
governors, students and parents via questionnaires, as 
well as observational data of school eating environments. 
Qualitative data will be collected in selected case study 
schools (n=6–8). Multilevel modelling will be undertaken 
to evaluate the association between FSM uptake and 
fruit and vegetable intake, overall diet quality and food 
insecurity in all students. Economic evaluation will be 
conducted using a cost–utility approach. The effect 
of policy change will be modelled and school factors 
associated with FSM uptake explored using multiple 
methods.
Ethics and dissemination  Ethical approval has been 
obtained from Queen’s University Belfast Faculty of 
Medicine, Health and Life Sciences Research Ethical 
Committee (MHLS 23_55). Findings will be disseminated 
to key national and local agencies, to schools through 
reports and presentations, and to the public through media 
and open access publications.

INTRODUCTION
The number of households facing food inse-
curity, a measure of material poverty that 

encapsulates the experience of not having 
enough food to eat, is increasing. Approx-
imately 19% of UK children aged under 15 
years live in moderately food insecure house-
holds.1 Recent evidence has shown that since 
the 2019–2020 global COVID-19 pandemic, 
there has been a rise of approximately 
1 million children in the UK facing food inse-
curity or worse.2 Additionally, the current 
‘cost of living crisis’ is placing pressures on 
UK households, particularly those with low 
incomes.3–5

Diet quality is directly related to food inse-
curity, with those at all levels of severity expe-
riencing lower overall diet quality than the 
general population,2 6–8 which is specifically 
associated with adverse physical and mental 
well-being in both adults and children.9–11 In 
UK adolescents, diet quality is commonly low, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study design includes both quantitative and 
qualitative research to provide a thorough and in-
depth analysis understanding of the effectiveness of 
free school meals (FSM) policy.

	⇒ Economic evaluation will determine the cost-
effectiveness of the current means-tested FSM 
policy.

	⇒ Factors that are associated with FSM uptake will 
also be explored using both quantitative and qualita-
tive methods and gathering data from a wide range 
of stakeholders.

	⇒ Dietary data, gathered from secondary school pu-
pils, are self-reported.

	⇒ The current nature of the policy precludes the use of 
randomised controlled trial methodology, and there-
fore, the design is observational and cross-sectional 
in nature.
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with poor dietary choices leading to high intakes of satu-
rated fats and sugars, and low intakes of fruits, vegetables 
and fibre, all falling outside the recommended levels.11 12 
This is of concern as dietary habits formed during adoles-
cence are likely to continue into adulthood and lead 
to increased risk of obesity and future cardiometabolic 
disease.13 14

To combat food insecurity and reduce the disparity 
in diet quality in children of low-income households, 
the UK government implemented a means-tested policy 
to provide free school meals (FSM) to those who are 
eligible,15 although there is regional variation in the 
eligibility criteria16 17 and a move towards universal provi-
sion in younger age groups and in certain regions.18 19 
Following the pandemic, there has been a steady increase 
in the number of children eligible for FSM. For example, 
since 2022, there has been an increase of 75 000 children 
aged 5–16 years old eligible for FSM in England. A total of 
2.1 million children (or 24.6%) were, therefore, eligible 
for FSM in January 2024.20

Being eligible and registered does not necessarily 
equate to uptake of FSM. Many of those who are eligible 
and registered do not take up their FSM; in the secondary 
school setting, approximately 20% of those registered 
do not take up their FSM.21–23 The reasons for this are 
complex; a number of factors have been demonstrated to 
influence uptake of FSM, including lack of clarity about 
eligibility, school proactivity around FSM and fluctuations 
in family circumstances.24 25 Although previously thought 
of as an influencing factor, stigma towards FSM has not 
consistently been reported as a factor in FSM take-up, 
with some of the stigma being mitigated by school efforts 
to provide anonymity to FSM children through cashless 
payment systems.25

Even though the FSM policy is one of the government’s 
key policies targeting dietary inequalities, almost no evalu-
ation of its impact on diet, food insecurity, health or other 
outcomes has been conducted. Evidence relating to FSMs 
and diet outcomes in the UK comes mostly from younger 
children (4–7 years), where limited evidence suggests 
that universal FSM programmes can reduce obesity and 
improve dietary choices.26–28 A global systematic review29 
of universal FSM programmes demonstrated positive 
effects on meal participation, diet quality and academic 
performance, with some limited evidence of a positive 
impact on food security. There is almost no evidence on 
the impact of the current UK means-tested FSM policy on 
dietary intake and food insecurity in secondary schools. A 
single cross-sectional study collecting data from n=2660 
students aged 11–18 years in two schools in Yorkshire, 
undertaken more than a decade ago, found that those 
taking FSMs chose the dish of the day, which tends to be 
more nutritious, more often than non-FSM students.30

Furthermore, there is a paucity of evidence on the 
economic impact of the current UK FSM policy, with no 
studies evaluating policy cost-effectiveness.31 Food inse-
curity is being exacerbated by the current cost of living 
crisis,32 33 making it imperative that one of the main 

government policies to tackle food insecurity, means-
tested FSM, is fit for purpose. There has been a call to 
expand FSM to more or all children at school,34 due to 
the food insecurity experienced in children of house-
holds with low income who fall outside of the current 
eligibility criteria, and it is important to understand the 
potential impact of this and to have robust data on which 
policy change could be modelled.

The aim of the CANTEEN study is to evaluate the 
effectiveness and cost-effectiveness of the current means-
tested FSM policy in UK secondary schools on diet and 
food insecurity outcomes, understand what factors are 
associated with uptake, and model the potential impact 
of the proposed policy change.

METHODS AND ANALYSIS
This is an observational, cross-sectional, multiple-methods 
study design, with outcomes collected at school, student 
and parent levels and accompanying economic evaluation. 
As the FSM policy already exists in the secondary school 
setting, traditional approaches (eg, a cluster randomised 
controlled trial) are not possible. The variable levels of 
FSM uptake will, therefore, be used to explore, both at 
school and student levels, the association between FSM 
uptake and dietary and food insecurity outcomes, with 
analyses adjusted for potential confounders. The primary 
outcome will be fruit and vegetable (FV) intake (portions/
day) as an indicator of diet quality. Data will then be used 
to model the impact of future policy change.

Phase I comprises recruitment of schools and students 
in order to collect a variety of quantitative data, including 
survey and dietary intake data from students, direct obser-
vations of the school eating environments, and ques-
tionnaires to key staff members and parents. The large 
variation in FSM uptake seen across schools also offers 
the opportunity for deeper exploration of barriers and 
facilitators to FSM uptake and school food systems more 
generally. Phase II will, therefore, comprise a case study 
with a small number of schools that will be selected from 
the schools recruited in phase I. A series of focus groups 
with students, and interviews with both staff/school stake-
holders and parents will be conducted.

Study setting
The sampling frame for the study will comprise secondary 
schools located within Northern Ireland (NI) and the 
Midlands and bordering regions in England, including 
a total of 20 local authorities, which differ in population 
density, ethnic diversity, FSM eligibility criteria and the 
school system. Both include areas of high deprivation.35 36

Routine data from the Department for Education has 
been used to identify state secondary schools. Children 
aged between 11 and 15 years will be included. A total 
of 32 schools will be recruited into the study (n=16 in 
NI and n=16) in the Midlands. The inclusion criteria for 
schools are determined based on the percentage of chil-
dren eligible for FSM. A cut-point of 20% for pupil FSM 
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eligibility has been determined based on the 50th eligi-
bility percentile for all secondary schools across NI and the 
Midlands, that is, schools must have FSM eligibility rates 
above 20%. School selection will be stratified according 
to recruitment site and percentage FSM uptake of those 
eligible (in thirds), but within these strata, schools will 
be randomly selected. We anticipate a range of school-
level FSM uptake based upon available data at the time of 
study planning, for example, in the Midlands, the mean 
FSM uptake was 86% (SD=20%, range 3%–100%; IQR 
73%–99%) and in NI the mean FSM uptake was 77% 
(SD=12%; range 42%–100%; IQR 74%–85%).37–39

Sample size calculation
A simplified power calculation was initially conducted 
dichotomising school-level FSM uptake into high and low. 
To detect a difference in FV portions/d of 0.5 between 
the high and low FSM uptake groups, assuming an SD 
of 1.9 (pooled SD from the Food provision, cUlture and 
Environment in secondary schooLs (FUEL) study,40 NI 
schools41 and the National Diet and Nutrition Survey42 
with 90% power at 5% significance, we would require 
data from 720 students from 16 clusters (schools) in each 
group (cluster size n=45; total schools n=32; total n=1440). 
This was calculated using an intraclass correlation coef-
ficient (ICC) of 0.03 (a conservative estimate based on 
data from the FUEL study and assuming balanced cluster 
size).43 44

However, in the primary analysis, we will investigate 
the linear increase in outcome per 10% point increase 
in school-level FSM uptake and hence will have greater 
power than suggested by the initial simplified calcula-
tion. We will also have 80% power to detect the following 
differences in diet quality (3.5%), free sugars (8 g) and 
fibre (1.1 g) intake, as secondary outcomes.

Recruitment
Schools will be invited to take part in the study by sending 
an invitation letter to the school principal/headteacher, 
via post and email. This email will contain the school 
participation information sheet. Interested schools will 
contact the study team with a completed form or verbal 
communication that they are interested in participating 
in the study (expression of interest). A memorandum of 
understanding will be signed between the study team and 
the participating school. At this point, a school liaison 
person will be established both at the school and in the 
study team. The school liaison will be asked to either 
complete or nominate a member of staff to complete a 
Key School Information questionnaire. In this question-
naire, the respondent will provide key details about the 
schools and nominate staff members responsible for food 
provision to complete a role-specific questionnaire. At 
each participating school, one or two classes from each 
of two school years (years 7 and 10 Midlands, which are 
years 8 and 11 in NI) will be selected by the school for 
inclusion in the study. Once data collection is complete, 
each school shall receive a short report, containing a 

school-specific data summary, as well as £500 as a thank 
you for time spent participating in the study and an addi-
tional £5 for each parent questionnaire completed.

For phase 1 of the study, student data collection will be 
organised with the school liaison following a recruitment 
meeting to set up the required logistics. At least 7 days 
prior to the first student data collection, parents will 
receive a ‘parent information sheet’ which will contain an 
‘opt-out of study form’. Schools will be asked to distribute 
the information sheets to parents via their usual commu-
nication routes, with flexibility for parent apps, email or 
hard copy. Students will also receive their own ‘student 
information sheet’ as a hard copy to keep. All students 
whose parents have not opted them out will be invited 
to take part in the study on the first data collection day, 
and to complete two data collection sessions conducted 
on separate days. Assent will be sought from each student, 
electronically, prior to completion of the first survey. 
Parents of students who participate in the study will 
then be invited to participate in a parent questionnaire, 
to be completed online or via hard copy. Students who 
complete the data collection will receive a £5 voucher, 
while each parent will receive a £15 voucher.

For phase II of the study (case study), qualitative work 
will be undertaken with already recruited schools (n=6–
8), representative of FSM uptake levels; data collected 
during phase I will be used within the case study and will 
inform the sampling strategy to ensure representation of 
a wide range of schools within the case study sample.

Parents, staff and students will be asked to indicate 
interest in the phase II case study at the time of quantita-
tive data collection and will then be selected and invited 
to participate; if the interest in participation is low, addi-
tional students, parents and staff will be recruited via 
the school through consultation with the school liaison. 
Selection will ensure a range of characteristics we will 
seek to include, for example, parents of those eligible and 
not eligible for FSM, those who seem to be experiencing 
food insecurity but who are not eligible for FSM; those 
whose children eat school lunch and packed lunch and 
those who are eligible for FSM but whose children do not 
eat school lunch. Information on these characteristics will 
have been collected during phase I. Students and parents 
who take part in phase II will again receive a £5 and £15 
voucher, respectively.

School and student data collection commenced in 
October 2023; all schools were recruited within the 2023–
2024 school year, with phase I data collection to complete 
by end of February 2025. Phase II case study selection and 
data collection commenced in December 2024 and will 
complete by the end of March 2025.

Data collection methods
A logic model (figure  1) was developed, based on 
published literature describing the ways in which 
increased FSM uptake could lead to improved outcomes. 
Data collection methods were developed based on this 
logic model and for phase I include self-administered 
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questionnaires with students, parents and stakeholders, 
school-level information including document review, 
individual-level and aggregated student information 
supplied by the schools, school food environment obser-
vations and interviews with school stakeholders (to collect 
quantitative data). For phase II, data collection methods 
are focus groups (students) and semistructured inter-
views (parents and school stakeholders). Data collection 
methods are detailed below and summarised in table 1.

Phase I data collection
Student outcomes
Dietary intake will be collected at each of two student 
data collection visits, using an online self-completion 
24-hour dietary recall tool called Intake24.45 This is a 
validated dietary assessment tool, having been assessed 
to give close estimates of both macro and micronutrient 
intakes, within the specific age groups being included in 
this study.46–48 Intake24 is the dietary assessment platform 
used by the UK National Diet and Nutrition Survey.12 
Students will complete each 24-hour recall during timeta-
bled sessions with researchers present on non-consecutive 
school days. From the Intake24 data, FV intake will be 
calculated (according to National Diet and Nutrition 
Survey methods49) over a 24-hour period at school as well 
as outside of school. Other dietary measures that will be 
explored as secondary outcomes will include calculation 
of diet quality50, meeting the 5-a-day FV recommendation, 
intake of energy, dietary fibre, free sugars and other key 
micronutrients and macronutrients. FV will be measured 
as portions (for FV) and nutrients as µg/mg/g and also 

expressed as a percentage of energy intake. Consump-
tion will be explored at school and over 24 hours. Dietary 
intake variables will be averaged over the 2 days of data 
collection to account for daily variation.

Food insecurity will be a further secondary outcome 
and will be measured at the first data collection visit using 
the 9-item Child Food Security Survey Module, which has 
been validated in adolescents.51 52 At this visit, data will 
also be collected on demographics (age, name, DOB (for 
linkage to parent outcomes only), gender, ethnicity) and 
postcode (Index of Multiple Deprivation), usual school 
lunch consumption (ie, school food or food brought in 
from home or purchased outside of school), FSM eligi-
bility and uptake, money spent on food outside of school, 
quality of life (Child Health Utility 9D (CHU-9D))53 
and physical activity (Single-item minutes based assess-
ment54). Students will be asked at this stage whether 
they are willing to be contacted for future focus group 
participation if their school is later selected as a case study 
school. The total data collection time for the first visit will 
be approximately 60–90 min, and for the second visit, 
approximately 30 min.

Key student information regarding attainment, atten-
dance, first language, Special Educational Needs (SEN) 
registration status and FSM status will be requested from 
each school for all participating students.

Parent outcomes
Parents/guardians of participating students will be 
contacted to complete a parent questionnaire. This will 
include an 18-item household food security measure,55 

Figure 1  Logic model and theory of change describing the influence of the UK means-tested free school meal (FSM) policy 
on children’s dietary intake, diet quality and food insecurity outcomes, as well as factors influencing FSM uptake. FV, fruit and 
vegetable.
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Table 1  Data collection methods in phase I and phase II of the CANTEEN study

Phase I (quantitative)

Data collection tool Purpose

Pupils

Intake24 A 24-hour recall to capture pupil dietary intake A 24-hour recall to 
capture pupil dietary intake
 

FV intake over 24 hours captured through an online 24-hour recall 
method; FV intake at school; Meeting 5 a day recommendations; intake 
of total energy, dietary fibre, free sugars and other key micro- and 
macronutrients at school and over 24 hours

Visit 
1+Visit 
2

Sociodemographic information Name, school year group, age, ethnic background, gender, home 
postcode

Visit 1

Pupil online diet survey Survey to capture FSM eligibility and uptake, usual school lunch 
consumption and money spent on food outside of school

Child Health Utility 9D (Paediatric Quality of 
Life)

To capture pupil Quality of Life

9 item Child Food Security Survey Module To measure pupil food insecurity

SIMBA Questionnaire To measure pupil physical activity (1-item tool)
 

SIMBA has been validated in the adolescent population. With a 
suggested modification to categorise minutes of activity in the past 
week as opposed to the number of days on which they achieved 30 min 
or more.

Parents

Parent Questionnaire FSM eligibility, child’s usual food choices, FSM perceptions, usual home 
food practices and expenditure

18-item household food security module To capture FSM eligibility, child’s usual school food choices, school FSM 
system perceptions, usual home food practices and expenditure

School

Teacher Questionnaire; Senior Leadership 
Staff Questionnaire; School Governor 
Questionnaire; Catering Staff Questionnaire

Exploring FSM implementation, wider contextual/school food system 
influences (school leadership, school/parent engagement, pupil 
consultation mechanisms)

Key School Information Survey To capture information on the school food environment, food provision, 
food education, FSM data and collection of relevant school documents 
and policies

Business Manager Questionnaire To capture information relating to costs incurred by the school for food 
provision, eating environments, activities and facilities that the school 
has to support

School Food Environment Observation Tool To enable direct observation of school eating environment

Key Pupil Information Form To capture information on pupil’s educational attainment, whether they 
are eligible to receive FSM, whether English is an additional language for 
them, and if they are registered as having any special educational needs

Observation and Report Evaluation Form To capture feedback from schools (anonymously) to assist us in 
improving future efforts in our ongoing work with schools (non-
compulsory component)

Phase II (qualitative)

Data collection tool Purpose

Pupils

Creative focus groups To assess barriers and facilitators to FSM

Parents

Semi-structured interview schedule To assess barriers and facilitators to FSM

Continued
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FSM eligibility and their children’s usual food choices 
at school. These data will be cross-linked to similar data 
collected from students, therefore, allowing for triangula-
tion of responses where required. The questionnaire will 
also include questions on school FSM system perceptions, 
usual home food practices and food expenditure. Data 
on FV intake and knowledge will be collected as an indi-
cator of nutritional knowledge.

School outcomes
School level data capture will include a direct observa-
tion of the school eating environment, including areas 
where food is served at break and lunchtime. Modified 
observation checklists that were originally developed by 
the FUEL study56 based on the School Food Plan57–59 will 
be used to collect these data.

Staff questionnaires will be distributed to members 
of staff including the school business manager, catering 
manager, governors, teachers and senior leadership who 
play a key role within food provision, food education and 
FSM administration. These will be administered using 
an online platform (or paper format if preferred) to 
explore (1) FSM implementation and (2) wider contex-
tual/school food system influences (school leadership, 
school/parent engagement, student consultation mech-
anisms). Support to complete the questionnaires will 
be provided where required by the research team. The 
catering manager and business manager will be invited 
to self-complete the first part of their respective ques-
tionnaire and then invited to a 1-hour, online or face-to-
face, interview to confirm responses provided in part one 
and complete a more detailed second part to allow the 
comprehensive collection of cost data.

Additionally, the school will also be asked to provide 
key documents including policies and routinely collected 
data, including FSM promotion, eligibility, registration 
processes, school food and other relevant policies, school 
meal data (including uptake), aggregated attendance 
and educational outcome data (General Certificate of 

Secondary Education (GCSE)) and relevant inspection 
reports.

Phase I data analysis
Focusing on the 32 study schools, multilevel models will 
be developed to estimate the linear increase in student 
outcomes per 10% point increase in FSM uptake at school 
levels, accounting for clustering (schools) and adjusted 
for both the routinely observed school-level and student-
level characteristics (including FSM eligibility). Given 
these adjustments, the increase in student outcomes per 
10% point increase in FSM uptake will reflect FSM uptake 
that is potentially modifiable by school-level policy. A 
further exploratory analysis will consider FSM uptake and 
association with aggregated (at school level) attendance 
and educational outcomes.

In addition to the main analyses, which will include all 
students, regardless of FSM eligibility, multilevel linear 
regression models will be used to calculate the mean 
difference in outcomes (including diet and food insecu-
rity) comparing students taking FSM and those not taking 
FSM within FSM-eligible participants only, adjusting 
for school-level and student-level characteristics and 
clustering.

Economic evaluation
We will undertake a cost–utility analysis of increasing FSM 
participation. This will be exploratory due to the expected 
variation in costs and models of FSM implementation, and 
ranges in assumptions about the persistence of changes 
in diet and impacts on future health. The resulting esti-
mates will be used to evaluate the cost-effectiveness of 
FSM participation at increasing quality-adjusted life-years 
(QALYs). Costs will be calculated as the marginal costs 
of increasing FSM participation, minus future National 
Health Service (NHS costs that are foregone as a result of 
forecast changes in future health. These will be expressed 
in 2024 pounds sterling. Utility gains will be calculated as 
the sum of contemporaneous changes in QALYs derived 

Phase II (qualitative)

Data collection tool Purpose

School

Teacher semistructured interview schedule; senior leadership 
staff semistructured interview schedule; school governor 
semistructured interview schedule; catering staff semistructured 
interview schedule; business manager semistructured interview 
schedule

To assess barriers and facilitators to FSM and characterise 
schools with different levels of FSM uptake

Key Pupil Information Form* To capture information on pupil’s educational attainment, 
whether they are eligible to receive FSM, whether English is 
an additional language for them, and if they are registered as 
having any special educational needs

*For new pupils, that is, those who do not take part in phase I.
FSM, free school meal; SIMBA, single-item minutes-based assessment.

Table 1  Continued
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from student completion of the CHU-9D during primary 
data collection, plus future gains in QALYs estimated 
based on forecast changes in future health.

Phase II data collection
Interviews will be undertaken with school stakeholders 
(eg, catering and business managers; governors; teachers, 
senior leaders and other relevant school staff; n=4/
school) and parents (n=4–8/school), using semistruc-
tured topic guides. The aim of these will be to explore 
views of the FSM system, school and home food environ-
ment, and broader school contextual factors (eg, capacity 
constraints and additional investment requirement to 
enable higher levels of take-up). Interviews will be offered 
either via telephone, online or in person, as per the pref-
erence of parents and school staff. Each interview will 
take around 1 hour. Parents will be asked to complete a 
short survey including questions on ethnicity, gender, age 
group, child FSM eligibility and family food insecurity 
after they have signed the consent form if they have not 
already participated in phase I of the study.

Focus groups will be conducted with students (n=2–4 
focus groups/school; n=6–8 students/group invited to 
ensure participation of n=4–5), ensuring representation 
of participants both eligible and ineligible for FSM. Sched-
uling of focus groups will try to ensure discussion among 
pupils with similar characteristics, for example, age and 
FSM status. In the focus groups, we will employ creative 
methods, using characters from the Disney Pixar film, 
Inside Out 2, sourced from the Be Happy resources,60 
with the aim of exploring in depth the emotions associ-
ated with school food and the school eating environment. 
Questions will be incorporated within the exercise using 
hypothetical scenarios to allow consideration of a range 
of student perspectives, for example, students who take 
and do not take school meals and who are eligible or 
not eligible for FSM. Students will be recruited from the 
classes in which data collection occurred for the quantita-
tive study, with expansion as required should recruitment 
targets not be met. Focus groups will take place in the 
school on an agreed date and time. Each focus group will 
take approximately 1.5 hours.

The school will be asked to provide FSM eligibility and 
SEN status, gender, age and ethnicity for students who 
complete the case study and who have not already partic-
ipated in phase I. Prior to the focus group discussions, 
all students will be asked for their assent. After providing 
assent, they will also be asked to state their year group 
and answer a question about their usual lunchtime eating 
routine (eg, packed lunch/school lunch/mixed). Inter-
views and focus groups will be audio-recorded.

Phase II data analysis
Interviews will be transcribed, anonymised and checked 
for accuracy by the research team; focus groups will be 
similar except they will be transcribed by an external 
transcription service. Thematic analysis techniques will 
be employed,61 which seek to identify and classify the 

content of qualitative data, to explore patterns and differ-
ences across interviews and focus groups, with the aim 
of providing explanatory conclusions clustered around 
themes. The transcripts will be coded, then collated into 
themes and subthemes according to the conceptual simi-
larity of codes. Agreement on concepts and coding will be 
sought between members of the research team (including 
across recruitment sites) throughout the analysis process 
to ensure reliability. A proportion of the data (20%) will 
be coded by two different team members to check for 
inter-coder reliability. Thematic analysis will be supported 
by qualitative analysis software (NVivo).

The sequential nature of the quantitative and qualita-
tive data collection will potentially allow a mixed-methods 
approach drawing on sequential explanatory design.62–64 
In this way, the qualitative data collection can help 
explain, or elaborate on, the quantitative results obtained. 
The quantitative data and their subsequent analysis will 
provide a general understanding, with the qualitative 
data and their analysis refining and explaining the results 
by exploring participants’ views in more depth.62–64 
School factors across the different levels of uptake will 
be explored, as well as commonalities and differences in 
factors related to FSM provision and support, allowing 
characterisation of schools according to these different 
levels of uptake.

Patient and public involvement and engagement
Patient and public involvement and engagement (PPIE) 
was integral to the initial research question development; 
school staff reported concern about children’s nutrition 
and the effectiveness of the current FSM policy, particu-
larly in light of COVID-19 and the changes being seen in 
those eligible for FSM. Similar concerns were expressed 
in surveys of school food system stakeholders undertaken 
as part of the GENIUS school food network.65 Secondary 
school students, parents and school staff and principals 
were advised on recruitment and data collection methods 
and levels of monetary rewards in order to make the 
project appealing to schools, parents and students. They 
also gave feedback on the school report format which is 
being used to encourage school participation and will 
provide schools with specific information on the current 
school food system including feedback on student and 
parental views of school food. A secondary school prin-
cipal (SR; PPI Co-I and on Study Management Group 
(SMG)) advised on various approaches to engage schools 
and students, encouraging parental completion of ques-
tionnaires and accessing school environment/manage-
ment data.

A separate PPIE subgroup including parent, school staff 
and student group representation has been recruited and 
has met regularly during the planning stages (discussing 
recruitment and outcome data collection) and during the 
different data collection phases. They have also assisted 
with pilot testing of all outcome measures. Their views are 
fed into the Study Steering Committee (SSC) and SMG 
by PPIE representatives on both, and there is reciprocity, 
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with both SSC and SMG discussions being fed back to the 
PPIE subgroup. The PPIE representatives will help shape 
the dissemination plan and develop the dissemination 
materials to ensure effective communication of findings 
to users and stakeholders. Thus, PPIE is occurring at all 
project stages and adhering to national standards.66 PPIE 
group members have received training and all input is 
supported accordingly, with reimbursement in the form 
of shopping vouchers.

Data collection tool piloting
The student, school staff, governor, student and parent 
questionnaires were all piloted with members of the PPIE 
panel in the relevant groups. Similarly, case study inter-
views and focus group schedules have all been piloted 
through the same process. The tools were refined based 
on the feedback provided.

This research will provide critical evidence on the 
impact of a key UK policy that is designed to mitigate 
inequalities by evaluating the current, means-tested FSM 
policy on diet quality and food insecurity outcomes in 
secondary school students in the UK. The study design 
includes both quantitative and qualitative research to 
provide a thorough and in-depth analysis understanding 
of the effectiveness of FSM policy. Economic evalua-
tion will determine the cost-effectiveness of the current 
means-tested FSM policy. The study design includes both 
quantitative and qualitative research and will gather data 
from a wide range of stakeholders to explore the factors 
associated with FSM uptake and to provide a thorough 
and in-depth analysis and understanding of the effective-
ness of FSM policy.

ETHICS AND DISSEMINATION
Full ethical approval was obtained from Queen’s Univer-
sity Belfast Faculty of Medicine, Health and Life Sciences 
Research Ethics Committee on 3 July 2023 (MHLS 
23_55). Ethical approval was affirmed by the University of 
Birmingham Ethical Review Committee (ERN_22-1447). 
The study is registered on the ISRCTN registry (ISRCTN 
14009382; https://www.isrctn.com/ISRCTN14009382). 
For students, parents were contacted directly by the school 
and could opt their child out of participation, followed by 
student assent; informed consent was obtained from all 
other participants.

A range of outputs is anticipated: peer-reviewed publica-
tions, conference presentations for academic audiences, 
policy briefings for government, public health bodies and 
for those responsible for school food policy development, 
guidance and summary report/materials for schools 
(and to be shared with their stakeholders, eg, students, 
parents) and research summaries for non-academic audi-
ences including the media. In particular, we will focus on 
the potential suggested options for changes to the FSM 
policy and what our data suggest are the implications of 
those changes as well as the modifiable factors associated 
with FSM uptake. Our final objective is to share findings 

via stakeholder workshops, with the purpose of refining 
the logic model, identifying key aspects of successful FSM 
uptake and guiding future school policy and interven-
tions. Further dissemination plans will be guided by PPIE. 
After publication of the main study findings, anonymised 
data will be available on request from the study Chief 
Investigator.

Data management and study oversight
Queen’s University Belfast (QUB) is the study sponsor 
and data controller for this study and assumes overall 
responsibility for the study. Data management and storage 
is compliant with the UK Data Protection Act 2023 and 
adheres to QUB’s policies and procedures. At the end of 
the study, each site will send original source documenta-
tion to QUB for archive. Study data will be anonymised 
following data matching (eg, students and parents) and 
stored securely for 10 years.

An independently chaired SSC has been convened to 
provide study oversight. Membership comprises three 
independent academics with relevant expertise, a repre-
sentative from public health, a representative from 
regional local government with responsibility for school 
food, a public representative, the chief investigator and 
a further Site Lead. The committee approved the study 
protocol and has had sight of and the opportunity to 
discuss proposed amendments.

Strengths and limitations of this study
This research will provide critical evidence on the impact 
of a key UK policy that is designed to mitigate inequalities 
by evaluating the current, means-tested FSM policy on diet 
quality and food insecurity outcomes in secondary school 
students in the UK. The study design includes both quan-
titative and qualitative research to provide a thorough 
and in-depth analysis understanding of the effectiveness 
of FSM policy. Economic evaluation will determine the 
cost-effectiveness of the current means-tested FSM policy. 
The study design includes both quantitative and qualita-
tive research and will gather data from a wide range of 
stakeholders to explore the factors associated with FSM 
uptake and to provide a thorough and in-depth analysis 
and understanding of the effectiveness of FSM policy.

However, there are a number of limitations to consider. 
The current nature of the policy precludes the use of 
randomised controlled trial methodology, and there-
fore, the design is observational and cross-sectional in 
nature, which limits inferences about the causality in 
the relationship between FSM participation, diet quality 
and food security. The study is based on self-report ques-
tionnaires for students, parents and staff members and, 
particularly for the dietary data from students, is suscep-
tible to reporting and recall bias leading to a decrease 
in data validity. Fieldwork will only be conducted in 
two geographical areas of the UK (Midlands and NI), 
although these are diverse, and so findings may not be 
generalisable to the wider context of the UK as there may 
be socioeconomic/cultural differences which affect the 
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uptake of FSM. Canteen observations, although collected 
using standardised templates and methodology, could 
potentially be biased by researchers’ interpretations. 
The limited coverage of the case study schools (n=6–8) 
may not provide the full spread of contextual factors that 
influence FSM uptake. Finally, the economic assessment, 
although informative, may not capture nuanced social 
and cultural factors driving the consumption of diet and 
food insecurity.

Author affiliations
1Department of Applied Health Sciences, Murray Learning Centre, University of 
Birmingham, Birmingham, UK
2Centre for Public Health, School of Medicine, Dentistry and Biomedical Sciences, 
Queen's University Belfast, Belfast, UK
3Hull York Medical School, University of York, York, UK
4Health Sciences, University of York, York, UK
5School of Social and Political Sciences, University of Glasgow, Glasgow, UK
6Nutritional Sciences and Epidemiology, School of Food Science and Nutrition, 
University of Leeds, Leeds, UK
7Purple Nutrition, Chesterfield, UK
8Larne High School, Larne, UK
9Institute for Social and Economic Research, University of Essex, Colchester, UK
10Human Nutrition and Exercise Research Centre, Newcastle University, Newcastle 
upon Tyne, UK

Acknowledgements  The authors would like to thank their Study Steering 
Committee members, Dr Rebecca Cannings John, Dr Tracey Young, Ms Judith 
Hanvey, Ms Clare Madden, Ms Sarah Pullen and Professor Annie Anderson (Chair) 
for their input and guidance. They also wish to acknowledge the input from 
PPIE, alongside the more informal contributions from school stakeholders during 
development of the project.

Contributors  JW is the chief investigator with overall responsibility for the study. 
MP and JW conceived the study with input from MM and CRC. MP and JW led on 
protocol development, with input from all named authors. JW, MP, MM, EA-J, EA, 
LH, ES, SEM, CN, CO'N, CM and DM developed the data collection tools and SS, JB 
and CELE guided the dietary data collection. CRC and AH developed the statistical 
analysis plan and AH the health economics analysis plan. MP and MM advised on 
case study methodology with input from SC on qualitative and mixed methods. 
MCM, MM, MP and JW advised on recruiting and working with schools. MCM, MP, 
MM advised on PPIE approaches. HE advised on food insecurity assessment. MB 
advised on a range of methodological and practical aspects of the study. JW, MP 
and EA-J drafted the manuscript and all authors critically reviewed the manuscript 
and agreed on the final draft. JW is the guarantor.

Funding  The CANTEEN study is funded by the National Institute for Health 
Research (NIHR)—Research award NIHR151295.

Disclaimer  The views expressed are those of the author(s) and not necessarily 
those of the NIHR or the Department of Health and Social Care.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Miranda Pallan http://orcid.org/0000-0002-2868-4892
Michelle C McKinley http://orcid.org/0000-0003-3386-1504
Marie Murphy http://orcid.org/0000-0003-1177-1890

Maria Bryant http://orcid.org/0000-0001-7690-4098
Jayne Woodside http://orcid.org/0000-0002-5691-4659

REFERENCES
	 1	 Pereira AL, Handa S, Holmqvist G. Prevalence and correlates of food 

insecurity among children across the globe. 2017.
	 2	 Loopstra R. Growth in UK children living in households with food 

insecurity. BMJ 2024. 
	 3	 Bradbury A, Vince S. Food banks in schools: educational responses 

to the cost-of-living crisis. 2023.
	 4	 Goodwin S. Food aid charities fear the worst as the cost of living 

crisis takes hold. BMJ 2022. 
	 5	 Hill K, Webber R. From pandemic to cost of living crisis: low-income 

households in challenging times. Joseph Rowntree Foundation; 
2022.

	 6	 Keenan GS, Christiansen P, Hardman CA. Household Food 
Insecurity, Diet Quality, and Obesity: An Explanatory Model. Obesity 
(Silver Spring) 2021;29:143–9. 

	 7	 Ranjit N, Macias S, Hoelscher D. Factors related to poor diet quality 
in food insecure populations. Transl Behav Med 2020;10:1297–305. 

	 8	 Drisdelle C, Kestens Y, Hamelin A-M, et al. Disparities in Access 
to Healthy Diets: How Food Security and Food Shopping 
Behaviors Relate to Fruit and Vegetable Intake. J Acad Nutr Diet 
2020;120:1847–58. 

	 9	 Landry MJ, van den Berg AE, Asigbee FM, et al. Child-Report of 
Food Insecurity Is Associated with Diet Quality in Children. Nutrients 
2019;11. 

	10	 Koç N, Ersoy N, Yardimci H, et al. Evaluation of Healthy Eating Index 
and Children’s Diet Inflammatory Index according to asthma severity 
group. BMC Pediatr 2024;24. 

	11	 Nicklas TA, Baranowski T, Cullen KW, et al. Eating patterns, dietary 
quality and obesity. J Am Coll Nutr 2001;20:599–608. 

	12	 Bates B, Collins D, Jones K, et al. National diet and nutrition survey 
rolling programme years 9 to 11 (2016/2017 to 2018/2019). Public 
Health England; 2020.

	13	 Dalwood P, Marshall S, Burrows TL, et al. Diet quality indices and 
their associations with health-related outcomes in children and 
adolescents: an updated systematic review. Nutr J 2020;19. 

	14	 Petridi E, Karatzi K, Magriplis E, et al. The impact of ultra-processed 
foods on obesity and cardiometabolic comorbidities in children and 
adolescents: a systematic review. Nutr Rev 2024;82:913–28. 

	15	 Department for Education. Free school meals: guidance for local 
authorities, maintained schools, academies and free schools, 
London. 2023. Available: https://assets.publishing.service.gov.uk/​
government/uploads/system/uploads/attachment_data/file/113362/​
Free_school_meals.pdf [Accessed 25 Feb 2025].

	16	 Gorard S, Siddiqui N, See BH. The difficulties of judging what 
difference the Pupil Premium has made to school intakes and 
outcomes in England. Res Pap Educ 2021;36:355–79. 

	17	 Woodside JV, O’Kane N, Pallan M, et al. The Generating Excellent 
Nutrition in UK Schools (GENIUS) network: working towards a more 
health-promoting food and nutrition system in UK schools. Proc Nutr 
Soc 2024;1–12. 

	18	 Cribb J, Farquharson C, McKendrick A, et al. The policy menu for 
school lunches: options and trade-offs in expanding free school 
meals in England. Institute for Fiscal Studies (R253); 2023. Available: 
https://ifs.org.uk/sites/default/files/2023-03/The-policy-menu-for-​
school-lunches-options-and-trade-offs-in-expanding-free-school-​
meals-in-England.pdf

	19	 Child Poverty Action Group. The number of children in poverty not 
eligible for free school meals, by nation and region. 2024. Available: 
https://cpag.org.uk/sites/default/files/2024-09/Free_school_meals_​
nation_region.pdf

	20	 National Statistics. Schools, students and their characteristics 
(2023/24). 2024. Available: https://explore-education-statistics.​
service.gov.uk/find-statistics/school-students-and-their-​
characteristics

	21	 School meal uptake research. LACA; 2019. Available: https://www.​
laca.co.uk/sites/default/files/attachment/news/SMU

	22	 Scottish Government. School health living survey statistics: 2020. 
2020. Available: https://www.gov.scot/publications.school-healthy-​
living-survey-statistics-2020/ [Accessed 25 Feb 2025].

	23	 Bevan Foundation. Free school meals in wales - a policy in need of 
reform? 2018. Available: https://www.bevanfoundation.org/views/​
free-school-meals-wales-policy-need-reform/ [Accessed 25 Feb 
2025].

	 5	 Addis S, Murphy S. Free school meals: Socio-ecological influences 
on school level take up of entitlement. British Journal of School 
Nursing 2018;13:394–402. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

20 O
cto

b
er 2025. 

10.1136/b
m

jo
p

en
-2025-101428 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2868-4892
http://orcid.org/0000-0003-3386-1504
http://orcid.org/0000-0003-1177-1890
http://orcid.org/0000-0001-7690-4098
http://orcid.org/0000-0002-5691-4659
http://dx.doi.org/10.1136/bmj.q997
http://dx.doi.org/10.1136/bmj.o416
http://dx.doi.org/10.1002/oby.23033
http://dx.doi.org/10.1002/oby.23033
http://dx.doi.org/10.1093/tbm/ibaa028
http://dx.doi.org/10.1016/j.jand.2020.03.020
http://dx.doi.org/10.3390/nu11071574
http://dx.doi.org/10.1186/s12887-023-04507-y
http://dx.doi.org/10.1080/07315724.2001.10719064
http://dx.doi.org/10.1186/s12937-020-00632-x
http://dx.doi.org/10.1093/nutrit/nuad095
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/113362/Free_school_meals.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/113362/Free_school_meals.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/113362/Free_school_meals.pdf
http://dx.doi.org/10.1080/02671522.2019.1677759
http://dx.doi.org/10.1017/S0029665124007560
http://dx.doi.org/10.1017/S0029665124007560
https://ifs.org.uk/sites/default/files/2023-03/The-policy-menu-for-school-lunches-options-and-trade-offs-in-expanding-free-school-meals-in-England.pdf
https://ifs.org.uk/sites/default/files/2023-03/The-policy-menu-for-school-lunches-options-and-trade-offs-in-expanding-free-school-meals-in-England.pdf
https://ifs.org.uk/sites/default/files/2023-03/The-policy-menu-for-school-lunches-options-and-trade-offs-in-expanding-free-school-meals-in-England.pdf
https://cpag.org.uk/sites/default/files/2024-09/Free_school_meals_nation_region.pdf
https://cpag.org.uk/sites/default/files/2024-09/Free_school_meals_nation_region.pdf
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://www.laca.co.uk/sites/default/files/attachment/news/SMU
https://www.laca.co.uk/sites/default/files/attachment/news/SMU
https://www.gov.scot/publications.school-healthy-living-survey-statistics-2020/
https://www.gov.scot/publications.school-healthy-living-survey-statistics-2020/
https://www.bevanfoundation.org/views/free-school-meals-wales-policy-need-reform/
https://www.bevanfoundation.org/views/free-school-meals-wales-policy-need-reform/
http://dx.doi.org/10.12968/bjsn.2018.13.8.394
http://dx.doi.org/10.12968/bjsn.2018.13.8.394
http://bmjopen.bmj.com/


10 Alving-Jessep E, et al. BMJ Open 2025;15:e101428. doi:10.1136/bmjopen-2025-101428

Open access�

	25	 Sahota P, Woodward J, Molinari R, et al. Factors influencing take-up 
of free school meals in primary- and secondary-school children in 
England. Public Health Nutr 2014;17:1271–9. 

	26	 Holford A, Rabe B. Universal free school meals and children’s 
bodyweight. Impacts by age and duration of exposure. J Health Econ 
2024;98:102937. 

	27	 Holford A, Rabe B. Going universal. The impact of free school 
lunches on child body weight outcomes. Journal of Public 
Economics Plus 2022;3:100016. 

	28	 Department for Education. Free school meals pilot: impact report. 
2012. Available: https://www.gov.uk/government/publications/​
evaluation-of-the-free-school-meals-pilot-impact-report [Accessed 
25 Feb 2025].

	29	 Cohen JFW, Hecht AA, McLoughlin GM, et al. Universal School 
Meals and Associations with Student Participation, Attendance, 
Academic Performance, Diet Quality, Food Security, and Body Mass 
Index: A Systematic Review. Nutrients 2021;13. 

	30	 Ensaff H, Russell J, Barker ME. Meeting school food standards - 
students’ food choice and free school meals. Public Health Nutr 
2013;16:2162–8. 

	31	 Impact on Urban Health. Investing in children’s future: a cost benefit 
analysis of free school meal provision expansion. 2022. Available: 
https://urbanhealth.org.uk/wp-content/uploads/2022/10/FSM-​
Executive-Summary.pdf

	32	 Vilar-Lluch S, Clutterbuck D, Kranert M, et al. Being “resilient” and 
achieving “resilience”: From governmental discourses to the national 
research agenda in the contexts of food insecurity and cost of living. 
PLoS One 2025;20:e0316182. 

	33	 Cost of living: food price inflation. House of Lords; 2023. Available: 
https://lordslibrary.parliament.uk/cost-of-living-food-price-inflation/ 
[Accessed 25 Feb 2025].

	34	 Partick R, Anstey K, Lee T, et al. Fixing lunch: the case for expanding 
free school meals. Child Poverty Action Group Fixing Lunch: The 
case for expanding free school meals | CPAG; 2021.

	35	 Bowie P. The English Indices of Deprivation 2019 (IoD2019). 
Available: https://assets.publishing.service.gov.uk/media/5d8e26f6​
ed915d5570c6cc55/IoD2019_Statistical_Release.pdf

	36	 Ijpelaar J, Power T, Green B. Northern Ireland multiple deprivation 
measures 2017. J Stat Soc Inq Soc Irel 2018;48:163–74.

	37	 National Statistics. Schools, students and their characteristics 
(2021/22). 2022. Available: https://explore-education-statistics.​
service.gov.uk/find-statistics/school-students-and-their-​
characteristics [Accessed 25 Feb 2025].

	38	 Department of Education Northern Ireland. Personal communication. 
2022.

	39	 Department of Education Northern Ireland. School enrolments. 
2023. Available: https://www.education-ni.gov.uk/articles/school-​
enrolments-school-level-data#toc-0 [Accessed 25 Feb 2025].

	40	 Professor Miranda Pallan. Principal investigator - fuel study. Personal 
communication.

	41	 Professor Michelle McKinley. Principal investigator - EAT4TREATS 
study.

	42	 Public Health England. National diet and nutrition survey. 2021. 
Available: https://www.gov.uk/government/collections/national-diet-​
and-nutrition-survey [Accessed 1 Apr 2023].

	43	 Hemming K, Lilford R, Girling AJ. Stepped-wedge cluster 
randomised controlled trials: a generic framework including parallel 
and multiple-level designs. Stat Med 2015;34:181–96. 

	44	 Pallan M, Murphy M, Morrison B, et al. School food policy in 
secondary schools in England and its impact on adolescents’ diets 
and dental health: the FUEL multiple-methods study. Public Health 
Res (Southampt) 2024;12:1–167. 

	45	 Bradley J, Simpson E, Poliakov I, et al. Comparison of INTAKE24 (an 
Online 24-h Dietary Recall Tool) with Interviewer-Led 24-h Recall in 
11-24 Year-Old. Nutrients 2016;8:358. 

	46	 Burrows TL, Martin RJ, Collins CE. A systematic review of the validity 
of dietary assessment methods in children when compared with the 
method of doubly labeled water. J Am Diet Assoc 2010;110:1501–10. 

	47	 Poslusna K, Ruprich J, de Vries JHM, et al. Misreporting of energy 
and micronutrient intake estimated by food records and 24 hour 
recalls, control and adjustment methods in practice. Br J Nutr 
2009;101 Suppl 2:S73–85. 

	48	 Jonnalagadda SS, Mitchell DC, Smiciklas-Wright H, et al. Accuracy 
of energy intake data estimated by a multiple-pass, 24-hour dietary 
recall technique. J Am Diet Assoc 2000;100:303–8. 

	49	 National Diet and Nutrition Survey. NDNS appendix a dietary data 
collection and editing. Available: https://www.food.gov.uk/sites/​
default/files/media/document/ndns-appendix-a.pdf

	50	 Taher AK, Ensaff H, Evans CEL. Cross-sectional associations 
between lunch-type consumed on a school day and British 
adolescents’ overall diet quality. Prev Med Rep 2020;19. 

	51	 Connell CL, Nord M, Lofton KL, et al. Food security survey module 
for children ages 12 years and older. 2006. Available: https://www.​
ers.usda.gov/media/8283/youth2006.pdf [Accessed 25 Feb 2025].

	52	 Connell CL, Nord M, Lofton KL, et al. Food security of older children 
can be assessed using a standardized survey instrument. J Nutr 
2004;134:2566–72. 

	53	 Sheffield University. CHU9D (paediatric quality of life) questionnaire. 
Available: https://www.sheffield.ac.uk/schar/research/themes/​
valuing-health [Accessed 25 Feb 2025].

	54	 Milton K, Engeli A, Townsend T, et al. The selection of a project 
level measure of physical activity. London, 2017. Available: https://​
evaluationframework.sportengland.org/media/1348/short-active-​
lives-research-report.pdf

	55	 Economic Research Service USDA. US household food security 
survey module: three-stage design, with screeners. 2012. Available: 
https://www.ers.usda.gov/media/8271/hh2012.pdf

	56	 Murphy M, Pallan M, Lancashire E, et al. The Food provision, cUlture 
and Environment in secondary schooLs (FUEL) study: protocol of 
a mixed methods evaluation of national School Food Standards 
implementation in secondary schools and their impact on pupils’ 
dietary intake and dental health. BMJ Open 2020;10:e042931. 

	57	 Vale L, Adamson A, Critchley J, et al. Economic evaluation: 
evaluating the short-term impacts of the school food policy and 
experimental modelling of longer term impacts. Public Health 
Research Consortium; 2012. Available: https://phrc.lshtm.ac.uk/​
assets/uploads/files/PHRC_B5_07A_Final_Report.pdf

	58	 HM Government. Statistics: school and student numbers. 2022. 
Available: https://www.gov.uk/government/collections/statistics-​
school-and-student-numbers [Accessed 25 Feb 2025].

	59	 Find and check the performance of schools and colleges in England. 
Available: https://www.gov.uk/school-performance-tables [Accessed 
25 Feb 2025].

	60	 Disney inside out emotion flashcards featuring characters from inside 
out 2. Available: https://www.behappyresources.co.uk/product/​
disney-inside-out-emotions [Accessed 25 Feb 2025].

	61	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res 
Psychol 2006;3:77–101. 

	62	 O’Cathain A, Murphy E, Nicholl J. Three techniques for integrating 
data in mixed methods studies. BMJ 2010;341:c4587. 

	63	 Creswell J. Choosing a mixed methods design. Sage, 2006. 
Available: https://www.sagepub.com/sites/default/files/upm-binaries/​
10982_Chapter_4.pdf

	64	 Tashakkori A, Teddlie C. Advanced mixed methods research design. 
In: Handbook of mixed methods in social and behavioural research. 
Thousand Oaks, CA: Sage, 2003: 209–40.

	65	 GENIUS School Food Network. School food suvey. 2023. Available: 
https://geniusschoolfoodnetwork.com/SchoolFoodSurvey/ 
[Accessed 25 Feb 2025].

	66	 National Institute for Health and Care Research. UK standards for 
public involvemnet. 2023. Available: https://sites.google.com/nihr.ac.​
uk/pi-standards/home [Accessed 25 Feb 2025].

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

20 O
cto

b
er 2025. 

10.1136/b
m

jo
p

en
-2025-101428 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1017/S136898001300092X
http://dx.doi.org/10.1016/j.jhealeco.2024.102937
http://dx.doi.org/10.1016/j.pubecp.2022.100016
http://dx.doi.org/10.1016/j.pubecp.2022.100016
https://www.gov.uk/government/publications/evaluation-of-the-free-school-meals-pilot-impact-report
https://www.gov.uk/government/publications/evaluation-of-the-free-school-meals-pilot-impact-report
http://dx.doi.org/10.3390/nu13030911
http://dx.doi.org/10.1017/S1368980012005575
https://urbanhealth.org.uk/wp-content/uploads/2022/10/FSM-Executive-Summary.pdf
https://urbanhealth.org.uk/wp-content/uploads/2022/10/FSM-Executive-Summary.pdf
http://dx.doi.org/10.1371/journal.pone.0316182
https://lordslibrary.parliament.uk/cost-of-living-food-price-inflation/
https://assets.publishing.service.gov.uk/media/5d8e26f6ed915d5570c6cc55/IoD2019_Statistical_Release.pdf
https://assets.publishing.service.gov.uk/media/5d8e26f6ed915d5570c6cc55/IoD2019_Statistical_Release.pdf
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://explore-education-statistics.service.gov.uk/find-statistics/school-students-and-their-characteristics
https://www.education-ni.gov.uk/articles/school-enrolments-school-level-data#toc-0
https://www.education-ni.gov.uk/articles/school-enrolments-school-level-data#toc-0
https://www.gov.uk/government/collections/national-diet-and-nutrition-survey
https://www.gov.uk/government/collections/national-diet-and-nutrition-survey
http://dx.doi.org/10.1002/sim.6325
http://dx.doi.org/10.3310/TTPL8570
http://dx.doi.org/10.3310/TTPL8570
http://dx.doi.org/10.3390/nu8060358
http://dx.doi.org/10.1016/j.jada.2010.07.008
http://dx.doi.org/10.1017/S0007114509990602
http://dx.doi.org/10.1016/s0002-8223(00)00095-x
https://www.food.gov.uk/sites/default/files/media/document/ndns-appendix-a.pdf
https://www.food.gov.uk/sites/default/files/media/document/ndns-appendix-a.pdf
http://dx.doi.org/10.1016/j.pmedr.2020.101133
https://www.ers.usda.gov/media/8283/youth2006.pdf
https://www.ers.usda.gov/media/8283/youth2006.pdf
http://dx.doi.org/10.1093/jn/134.10.2566
https://www.sheffield.ac.uk/schar/research/themes/valuing-health
https://www.sheffield.ac.uk/schar/research/themes/valuing-health
https://evaluationframework.sportengland.org/media/1348/short-active-lives-research-report.pdf
https://evaluationframework.sportengland.org/media/1348/short-active-lives-research-report.pdf
https://evaluationframework.sportengland.org/media/1348/short-active-lives-research-report.pdf
https://www.ers.usda.gov/media/8271/hh2012.pdf
http://dx.doi.org/10.1136/bmjopen-2020-042931
https://phrc.lshtm.ac.uk/assets/uploads/files/PHRC_B5_07A_Final_Report.pdf
https://phrc.lshtm.ac.uk/assets/uploads/files/PHRC_B5_07A_Final_Report.pdf
https://www.gov.uk/government/collections/statistics-school-and-student-numbers
https://www.gov.uk/government/collections/statistics-school-and-student-numbers
https://www.gov.uk/school-performance-tables
https://www.behappyresources.co.uk/product/disney-inside-out-emotions
https://www.behappyresources.co.uk/product/disney-inside-out-emotions
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1136/bmj.c4587
https://www.sagepub.com/sites/default/files/upm-binaries/10982_Chapter_4.pdf
https://www.sagepub.com/sites/default/files/upm-binaries/10982_Chapter_4.pdf
https://geniusschoolfoodnetwork.com/SchoolFoodSurvey/
https://sites.google.com/nihr.ac.uk/pi-standards/home
https://sites.google.com/nihr.ac.uk/pi-standards/home
http://bmjopen.bmj.com/

	Free school meals, diet quality and food insecurity in secondary school students: protocol for a multiple-­methods study – the CANTEEN study
	Abstract
	﻿Methods and analysis﻿
	Introduction﻿﻿
	Methods and analysis
	Study setting
	Sample size calculation
	Recruitment
	Data collection methods
	Phase I data collection
	Student outcomes
	Parent outcomes
	School outcomes

	Phase I data analysis
	Economic evaluation
	Phase II data collection
	Phase II data analysis
	Patient and public involvement and engagement
	Data collection tool piloting

	Ethics and dissemination
	Data management and study oversight
	Strengths and limitations of this study

	References


