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Abstract

Active for Life Year 5: a cluster randomised controlled trial
of a primary school-based intervention to increase levels
of physical activity, decrease sedentary behaviour and
improve diet

Debbie A Lawlor,1,2* Ruth R Kipping,1 Emma L Anderson,1,2

Laura D Howe,1,2 Catherine R Chittleborough,3

Aida Moure-Fernandez,1 Sian M Noble,1 Emma Rawlins,1

Sian L Wells,1 Tim J Peters,4 Russell Jago5 and Rona Campell1

1School of Social and Community Medicine, University of Bristol, Bristol, UK
2Medical Research Council Integrative Epidemiology Unit, University of Bristol, Bristol, UK
3School of Population Health, University of Adelaide, Adelaide, SA, Australia
4School of Clinical Sciences, University of Bristol, Bristol, UK
5Centre for Exercise, Nutrition and Health Sciences, School for Policy Studies, University of Bristol,
Bristol, UK

*Corresponding author d.a.lawlor@bristol.ac.uk

Background: Previous studies of the effect of school-based interventions to improve healthy behaviours
have had important limitations.

Objective: To investigate the effectiveness of a school-based intervention to increase physical activity,
reduce sedentary behaviour and increase fruit and vegetable consumption.

Design: Cluster randomised controlled trial.

Setting: Sixty English primary schools.

Participants: Children in year 4 (aged 8–9 years) at recruitment, year 5 (aged 9–10 years) during the
intervention and immediate follow-up and year 6 (aged 10–11 years) during 1 year of follow-up.

Intervention: Active for Life Year 5 (AFLY5) included teacher training, lesson plans, materials for 16 lessons,
parent-interactive homework and written materials for school newsletters and parents.

Main outcome measures: Primary outcome measures included accelerometer-assessed levels of physical
activity and sedentary behaviour, and child-reported consumption of fruit and vegetables. Secondary
outcome measures included child-reported screen viewing; consumption of snacks, high-fat food and
high-energy drinks; body mass index; and waist circumference.

Results: We recruited 60 schools (2221 children). At the immediate follow-up, no difference was found
between children in intervention and control schools for any of the three primary outcomes. The
intervention was effective on three of the nine secondary outcomes; children in intervention schools
reported spending less time screen viewing at weekends [–21 minutes per day, 95% confidence interval
(CI) –37 to –4 minutes per day], eating fewer servings of snacks per day (–0.22, 95% CI –0.38 to –0.05
servings of snacks per day) and drinking fewer servings of high-energy drinks per day (–0.26, 95% CI
–0.43 to –0.10 servings of high-energy drinks per day) than the children in control schools. The results
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remained consistent 1 year later. The intervention increased children’s perception of maternal efforts to
limit the time they spent screen viewing and children’s knowledge about healthy physical activity and fruit
and vegetable consumption, with these two mediators explaining approximately one-quarter of the effect
of the intervention on screen viewing. The intervention did not affect other mediators. The cost of
implementing the intervention from a provider perspective was approximately £18 per child. Process
evaluation showed that AFLY5 was implemented with a high degree of fidelity. Teachers supported the
aims of AFLY5, but their views of the programme itself were mixed.

Limitations: Responses to parental questionnaires for the economic evaluation were low and we
struggled to engage all teachers for the process evaluation. Although the participating schools included a
range of levels of socioeconomic deprivation, class sizes and rural and urban settings, we cannot assume
that results generalise to all primary schools.

Conclusions: AFLY5 is not effective at increasing levels of physical activity, reducing sedentary behaviour
and increasing fruit and vegetable consumption in primary school children, but may be effective in
reducing time spent screen viewing at weekends and the consumption of snacks and high-energy drinks.

Future work: Our findings suggest that school-based interventions are unlikely to have a major impact
on promoting healthy levels of physical activity and healthy diets in primary school children. We would
recommend trials of the effect and cost-effectiveness of more intensive family and community interventions.

Trial registration: Current Controlled Trials ISRCTN50133740.

Funding: This project was funded by the National Institute for Health Research Public Health Research
programme and will be published in full in Public Health Research; Vol. 4, No. 7. See the NIHR Journals
Library website for further project information.
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Plain English summary

We investigated if training teachers and providing them with materials for lessons and homework
helped 10-year-old children to adopt healthier behaviours. The teaching programme, called Active

for Life Year 5 (AFLY5), included 16 lessons and 10 homework assignments. It was given to children in
30 primary schools in year 5, at the end of which the children from those schools were compared with
children from 30 control schools that did not have the AFLY5 intervention. Whether or not the schools
were given AFLY5 was decided randomly (e.g. by flipping a coin). We studied both sets of children at
the end of year 5 and again at the end of year 6 (during which no schools had AFLY5). We found that
children from schools that received AFLY5 were neither more active nor less sedentary than those
from the control schools. They also did not eat any more fruit and vegetables. Children from schools that
had the AFLY5 intervention spent less time at weekends looking at screens (e.g. televisions or computers)
and ate fewer snacks and drank fewer servings of high-energy drinks than children from control schools.
Our study, which also included interviews with teachers, parents and children, suggests that more
substantial changes in schools than the ones that we tested, and also changes in families and
communities, might be necessary to get children to adopt healthier behaviours.
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Scientific summary

Objectives

Our objectives were to investigate the effectiveness of a school-based intervention to (i) increase physical
activity, reduce sedentary behaviour and increase fruit and vegetable consumption in children; (ii) affect
pre-specified secondary outcomes [child-reported time spent screen viewing at the weekend and on
weekdays, consumption of snacks, high-fat food and high-energy drinks, body mass index (BMI), waist
circumference, general overweight/obesity and central overweight/obesity]; and (iii) influence pre-specified
potential mediators. Additional objectives were to (iv) test the cost-effectiveness of the intervention; and
(v) determine whether or not the intervention was delivered with a high level of fidelity and identify any
barriers to its implementation in schools.

Methods

We undertook a cluster randomised controlled trial with follow-up at the immediate end of the
intervention and 1 year later. The trial was undertaken in 60 primary schools in the south-west of England,
with the school children who were involved in the trial being in school year 4 (aged 8–9 years) at
recruitment, randomisation and baseline assessment, year 5 (aged 9–10 years) during the intervention
and immediate follow-up and year 6 (aged 10–11 years) during the 1-year follow-up. The schools
randomised to the Active for Life Year 5 (AFLY5) intervention received teacher training, lesson plans,
resources and materials for 16 lessons, 10 parent-interactive homework assignments and written
materials for school newsletters and parents. Control schools continued with their standard syllabus.
The primary outcomes were accelerometer-assessed levels of physical activity and sedentary behaviour,
and child-reported consumption of fruit and vegetables per day. Secondary outcomes included
child-reported screen viewing; consumption of snacks, high-fat food and high-energy drinks; BMI; and
waist circumference. Potential mediators were those that we anticipated could reflect the way in which
the intervention might affect outcomes. In relation to this we selected mediators that were relevant to
the theory that we used to inform the development of the intervention. These potential mediators were
child-reported self-efficacy for physical activity and fruit and vegetable consumption, perceived parental
logistic support and modelling for their child’s physical activity, parental efforts to limit their child’s
sedentary behaviour, modelling of healthy fruit and vegetable consumption and a knowledge assessment.
Details on the cost of the intervention, including from the perspective of the family, were collected.
Focus groups and in-depth interviews with school heads, teachers, children and parents were used in the
process evaluation to assess how the intervention was implemented.

Results

We recruited 60 schools with over 2221 children. At the immediate follow-up, no difference was found
between children in intervention and control schools for any of the three primary outcomes. The
intervention was effective on three of the nine secondary outcomes after accounting for multiple testing:
children in intervention schools were found to report spending less time screen viewing at weekends
[–21 minutes per day, 95% confidence interval (CI) –37 to –4 minutes per day], eating fewer servings of
snacks per day (–0.22, 95% CI –0.38 to –0.05 servings of snacks per day) and drinking fewer servings
of high-energy drinks per day (–0.26, 95% CI –0.43 to –0.10 servings of high-energy drinks per day) than
children in control schools. The results remained consistent with these findings 1 year later.
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The intervention increased children’s perception of maternal efforts to limit the time they spent screen
viewing at the weekend and children’s knowledge about healthy physical activity and fruit and vegetable
consumption, with these two mediators explaining approximately one-quarter of the effect of the
intervention on screen viewing at the weekend. The intervention did not affect other mediators; for
instance, it had no effect on child self-efficacy for changing physical activity or consumption of fruit
and vegetables.

The cost of implementing the intervention from a school and provider perspective was £17.80 per child
(£18,944.41 in total). Parents in the intervention arm had greater household expenditure in terms of food
and out-of-school activities, although this result must be treated with caution because of the number of
missing data; it could be a reflection of parents’ increased awareness of the AFLY5 health messages.

Process evaluation showed that AFLY5 was implemented with a high degree of fidelity, with 95%
of children in intervention schools receiving lessons, 77% of all the lessons being taught and 62% of
the homework assignments delivered. Teachers supported the aims of AFLY5, but their views of the
programme itself were mixed. They were likely to delegate the physical activity lessons to support staff;
in addition, some felt that the teaching methods were dated and others felt that the intervention took
too much time, when the primary focus of the national curriculum was on preparing children for
academic assessments.

Limitations

Responses to parental questionnaires for the economic evaluation were low and we struggled to engage
all teachers for the process evaluation. We did not have information on schools that refused to participate
and the study was conducted in a defined geographical area in the south-west of England. Although the
participating schools included a range of levels of socioeconomic deprivation, class sizes and both rural and
urban settings, we cannot assume that these results generalise to all primary schools.

Conclusions

Active for Life Year 5 is not effective at increasing levels of physical activity, reducing sedentary behaviour
and increasing fruit and vegetable consumption in primary school children, but may be effective in
reducing time spent screen viewing at weekends and the consumption of snacks and high-energy drinks.

Future work

Our findings suggest that the AFLY5 intervention, an intervention that we considered to be of relatively
low intensity and easy to fit into the school curriculum (on the basis of our prior feasibility and pilot work),
is unlikely to have a major impact on promoting healthy levels of physical activity and healthy diets in
primary school children. Effective health promotion in primary schools might require more substantial
resources so that they can be delivered alongside the demands necessary for the school curriculum. It is
also possible that broader interventions that include schools, but also families and whole communities,
may be required to have important public health effects on these outcomes in children. However, further
work, starting with appropriate systematic reviews, intervention development and feasibility testing and,
ultimately, full randomised controlled trials, is required to make such conclusions. More generally, with
respect to school-based interventions, our process evaluation results suggest that with rapidly changing
teaching technologies, it may be necessary for funders and academics to consider how the time from
feasibility and primary work through to full trial implementation can be shortened.
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Trial registration

This trial is registered as ISRCTN50133740.

Funding

Funding for this study was provided by the Public Health Research Programme of the National Institute for
Health Research.
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Chapter 1 Introduction

Scientific background

Low levels of physical activity and of fruit and vegetable consumption in childhood track into adulthood1–3

and are associated with adverse health outcomes, including greater adiposity and associated adverse
cardiometabolic risk factors, poorer bone mineralisation, behavioural problems, low mood and poorer
academic attainment.4–10

School-based interventions have the potential to reach the vast majority of children, and systematic reviews
of school-based interventions aimed at increasing physical activity, decreasing sedentary behaviour and
improving fruit and vegetable consumption suggest some beneficial effect.11–16 However, they also
highlight the general poor quality of included studies and caution that the pooled results might exaggerate
the effectiveness of the interventions.11–16

Evidence for the effectiveness of school-based interventions to improve diet
and physical activity
A systematic review that included 44 school-based randomised controlled trials (RCTs) found beneficial effects
on moderate or vigorous physical activity (MVPA) during school hours, but the authors noted that benefits
might have been exaggerated as a result of the outcome assessment being self-/parent-reported and not blind
to school allocation in most trials, and also that the marked loss to follow-up in several trials might have led to
biased findings.11 Furthermore, it could be argued that it is not surprising, given that the interventions largely
included extra compulsory physical activity lessons, that greater time spent in MVPA during school hours was
found. Evidence from observational epidemiological studies suggests that compulsory physical activity lessons
in school are associated with more school-based activity, but not with more total activity17,18 and that, long
term, those who attended schools with more compulsory physical activity have similar levels of physical activity,
physical fitness and body mass index (BMI) as young adults.18 A second systematic review included only studies
in which physical activity had been assessed objectively by accelerometers and did not restrict the outcome to
activity during school hours; the review included school-based studies, as well as those of interventions in
other settings.12 It reported beneficial effects of interventions, with no evidence that this differed between
school-based or family/other setting interventions. The authors commented that the magnitude of the effect
was small and unlikely to be of health benefit,12 although modest shifts in risk factors can produce important
public health benefit. One systematic review identified five RCTs of school-based intervention to reduce
sedentary behaviour and reported that all of them were effective.15 Results were not pooled formally and the
outcome in all of the studies was based on self-/parent-reporting.15 In a more recent systematic review
and meta-analysis, evidence from 34 RCTs suggested that both school-based interventions and interventions in
other settings were effective in reducing time spent in sedentary behaviour and, consequently, in reducing
mean BMI.16 Only nine of these studies reported that random allocation was adequately concealed, and only
eight reported blinding of the outcome assessment; sedentary behaviour was assessed by self-/parent-report in
all studies.16 Two recent systematic reviews of school-based interventions to increase fruit and vegetable
consumption identified 19 RCTs and 27 RCTs or non-randomised trials, respectively.13,14 One review, which
focused solely on primary school interventions, concluded that computer-based interventions were effective
(based on pooling of two RCTs), but pooling of other trials did not suggest interventions were effective.13

The authors noted that the majority of studies did not describe the randomisation method and it was not
possible to ascertain if allocation was concealed for most of the 19 RCTs reviewed. The authors also noted
that most did not take account of clustering (non-independence between children from the same school) in
their analyses, despite all being cluster RCTs.13 The second review also focused on children in the primary
school age range (5–12 years), but they concluded on the basis of pooled results from 21 (out of 27)
controlled trials that school-based interventions were effective at increasing fruit but not vegetable
consumption.14 Again, the poor quality of the majority of the trials was noted by the authors.
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Rationale for the Active for Life Year 5 intervention
We began work to design, pilot and then fully evaluate a school-based intervention to improve levels of
activity and diet and other health outcomes in children in 2006. Consistent with recommendations of the
UK Medical Research Council and others for the evaluation of complex interventions, our aim was to
develop an intervention that was theory based and built on evidence from appropriate reviews of the
literature, and then to test its feasibility and complete pilot work prior to seeking funds for a full-scale
RCT.19,20 Among national and international policy-makers and researchers there has been a strong belief
for some decades that simple interventions in schools can change unhealthy behaviours to healthy
ones.21,22 We wanted to test this and, therefore, sought an intervention that would be possible to deliver
in schools with minimal disruption to the main aim of educating children and moreover that would be
relatively inexpensive. Lastly, we wanted an intervention that focused on children under the age of
11 years because of evidence that persistent overweight/obesity23 and the association of greater adiposity
with future coronary heart disease is established by this age.24

Our original literature search identified a cluster RCT in 11- to 12-year-olds25 and a quasi-randomised trial
of 8- to 9-year-olds,26 both completed by the same group of researchers and of a similar intervention
that fit with the type of intervention we wanted to develop for use in the UK. The intervention, based on
social cognitive theory27 with a particular emphasis on improving child self-efficacy to make behavioural
change,28 aimed to reduce childhood obesity and improve health via changes in physical activity, diet and
screen viewing. These studies found beneficial effects, including on overweight/obesity in girls in the older
age group; in the study of the younger age group, BMI was not assessed.

Between 2006 and 2008 we worked with primary school teachers, the local primary care trust (public health
commissioners) and local council (government) in South Gloucestershire, in the south-west of England, to
determine whether or not this intervention could be adapted for use in the UK, whether or not it was
feasible to deliver the adapted intervention within the national curriculum and whether or not there was
evidence of promise for the intervention from a pilot RCT sufficient to justify a full-scale RCT. This work
showed that, with minor adaptations, the intervention could be delivered within the UK national curriculum
for year 5 children (aged 9–10 years) and the pilot RCT suggested that it might be effective.29 We had a
limited budget for the pilot and so within it were not able to test the use of accelerometers. The process
evaluation within the pilot RCT found that the teachers thought the intervention should be extended to
include parents if it was to be maximally effective.29,30 We therefore obtained a further small budget and
undertook qualitative work with parents and teachers to develop the intervention in such a way that it
involved parents; this showed that parent-interactive homework assignments would be feasible and
acceptable to them.30 We then completed a feasibility study (examining before-and-after intervention
changes in the same children) of adding parent-interactive homework assignments to Active for Life Year 5
(AFLY5) and of collecting accelerometer data.30,31 Results from that work provided further support for going
ahead with a full-scale RCT of the AFLY5 intervention that then included parent-interactive homework
assignments, as well as lessons. None of the schools or teachers who were involved in the feasibility and
pilot work has been included in the main RCT, which is presented in this monograph.

Rationale for our study design
Given the importance of establishing healthy behaviours in relation to physical activity and diet, the
potential for effectively doing this via schools, but the lack of high-quality trials to date in this area, the
rationale for undertaking the AFLY5 RCT was to address the weaknesses that existed in school-based RCTs
to promote healthy diet and levels of physical activity at the time that we began the study. Specifically, in
our study design we aimed to ensure that (i) random allocation was concealed; (ii) an objective assessment
of time spent in MVPA and sedentary behaviour were collected using accelerometers; (iii) the fieldworkers
collecting outcome data from children were blind to school allocation; and (iv) the intervention did not
focus solely or primarily on increasing physical activity through physical education (PE) classes in school.32

The intervention was designed to change the child’s behaviours in a non-compulsory way, and so
measurements were concerned with the whole day and both weekdays and weekends, not just during
school hours. We also aimed to (v) undertake one of the largest RCTs in this area; (vi) take account of the
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clustered nature of the design in the sample size calculation and analysis; (vii) work with the schools to
ensure loss to follow-up was minimised; and (viii) examine the effect of the intervention both immediately
after its completion and again 12 months later in order to determine whether or not any effects
were sustained.32,33

Aims and objectives

The aim of our study was to test the effect of a primary school-based intervention, which we had shown in
pilot and feasibility work could be readily incorporated to the UK national school curriculum, to improve
levels of physical activity and diet in 9- to 10-year-olds. Our specific objectives were:

1. to investigate the effectiveness of the AFLY5 school-based intervention to:

i. increase physical activity, reduce sedentary behaviour and increase fruit and vegetable consumption
in children

ii. affect pre-specified secondary outcomes [child-reported time spent screen viewing at the weekend
and on weekdays, consumption of snacks, high-fat food and high-energy drinks, BMI, waist
circumference (WC), general overweight/obesity and central overweight/obesity]

iii. influence pre-specified potential mediators

2. to test the cost-effectiveness of the intervention
3. to determine whether or not the intervention was delivered with a high level of fidelity and identify any

barriers to its implementation.
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Chapter 2 Trial design and methods

Study design

Active for Life Year 5 is a school-based, cluster RCT. The trial protocol was published in 2011, prior to any
recruitment or data collection, and a more detailed statistical analysis plan was subsequently published
before any analysts had access to data.32,33 The trial was registered at the controlled trials register prior to
recruitment of schools or data collection (www.controlled-trials.com/ISRCTN50133740).

Ethics approval and research governance
We obtained ethics approval from the University of Bristol’s Faculty of Medicine and Dentistry Committee
for Ethics (reference number 101115). Once schools agreed to participate in the study, parents/guardians
of children in year 4 were sent a letter and information sheet about the study with an opt-out consent
form for their child for each of the measurements. They were given the opportunity to contact the
research team to discuss the study and also information about being able to withdraw at any stage.
An information sheet for the child was sent with the letter that was sent to the parents. The children were
given a second copy of this information sheet at the time that measurements were undertaken and they
were asked to give signed assent to each of the measurements. Any child whose parents had refused
consent for all measurements was not included in the study, although they may have received the AFLY5
lessons and homework assignments, as these were delivered at the school level as part of the school
curriculum. Any child whose parents refused consent for one or more (but not all) measurements did not
have those measurements undertaken but were included in the study. Any child refusing assent for a
measurement at any time did not have that measurement taken (irrespective of whether or not the parent
had not refused consent).

Eligibility and recruitment
State primary or junior schools with years 4–6 pupils in the Bristol City and North Somerset administrative
areas were eligible for inclusion. Between March and July 2011 all state primary and junior schools with
children in years 4–6 (aged 8–11 years) in the areas covered by Bristol City Council (93 schools) and North
Somerset Council (55 schools) were invited to participate. Both of these areas are in the south-west of
England and include a range of levels of deprivation, as well as urban and rural areas. Special schools
(for children whose additional needs cannot be met in a mainstream setting) were excluded because they
were unlikely to be teaching the standard UK national curriculum and the children may not have been able
to take part in all the measurements. One hundred and forty-eight schools were invited and 63 expressed
an interest in taking part, with three schools subsequently withdrawing their interest. Sixty schools were
recruited (46 in Bristol City and 14 in North Somerset). Participants were children in year 4 (aged 8–9 years)
at the time of recruitment.

Randomisation
Prior to randomisation school heads were asked to complete a brief questionnaire about the school.
This included three questions that asked them to list all activities the school was engaged in that related to
(1) increasing physical activity, (2) decreasing sedentary behaviour and (3) promoting a healthy diet in
pupils. Responses were free text and, on the basis of these responses, each school was classified as either
high (one or more initiatives) or low (no initiatives) involvement in health-promoting initiatives relevant to
the outcomes of this trial. When heads (or teachers they delegated the task to) reported initiatives that
were part of the UK national curriculum or that they had been awarded ‘healthy schools’ or ‘healthy
schools plus’ status these were not included as involvement in an initiative, as these are widespread in the
south-west of England and we were looking for additional initiatives that varied between schools. Schools
were also defined as being in an area of high, medium or low deprivation by splitting them into thirds
based on their score on the English Index of Multiple Deprivation (IMD) 2010.34 Schools were grouped into
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six mutually exclusive strata by these two characteristics and randomly allocated to control or intervention
within these strata.32,33 Randomisation was undertaken by DAL who was unaware of any characteristics of
the schools (school identifications were used to relate them to the two stratifying variables and DAL had
no knowledge of which schools these identifications linked to); it was concealed by using the Bristol
Randomised Trials Collaboration’s automated (remote) system. After randomisation, one school refused
to undertake the intervention; the head reported that they had hoped they would be randomised to
control and did not have the time or capacity to accommodate the intervention. The school did agree to
participate in all pupil measurement sweeps. This school is included in the randomised group (intervention)
for the main intention-to-treat (ITT) analysis and is excluded from the per-protocol analysis.

Intervention
Full details of the intervention have been published in the trial protocol and pilot study.29,32 It comprised:

1. Training for year 5 classroom teachers and learning support assistants (LSAs), provided by the trial
manager, a nutritionist and a PE specialist. The training took place over a whole day (8–9 hours) in a
location away from any of the schools and where the teachers/LSAs and those delivering the training
would not be interrupted. Teachers/LSAs were given a choice of days to attend the training and schools
were financially compensated for the cost of replacement teachers while their staff attended training.
At the training days the rationale for the intervention was explained and each lesson and homework
assignment were discussed and then taught in interactive ways. Time was provided for questions and
discussion. Teachers were instructed to deliver 16 lessons, 10 of which had associated homework
assignments to be handed out by the teachers. They were told that they could adapt the teaching plans
and materials, as they would with other lessons (e.g., to suit their own style and the range of abilities in
their class), but that the aims and knowledge/skills to be imparted should remain the same.

2. Provision of 16 lesson plans and teaching materials, including pictures, compact discs (CDs) and journals
for year 5 teachers or LSAs to deliver over two out of the three school terms in year 5 (6–7 months).
The 16 lessons included nine lessons that were primarily related to how to be more active and less
sedentary and why this was important, six related to healthy nutrition and how to achieve this and one
about reducing screen viewing. Each lesson did, however, combine different aspects of healthy
behaviour. For example, in the physical activity lessons the children played games based on the food
groups using photographs of food, which reinforced the content of the nutrition lessons. Similarly, in
the lesson (and associated homework assignment) for reducing screen viewing [called ‘Freeze my TV’
(television)] children were taught how to replace regular TV watching with active play on some days.

3. Provision of 10 parent–child interaction homework activities. The homework assignments were
designed to involve parents and other family members in the behaviour change process by reinforcing
the messages delivered during lessons. The homework assignments included activities such as ‘Freeze
my TV’, in which time normally spent watching TV would be replaced with physically active play,
involving the parents and other family members, that the child would write a log about; cooking simple
healthy food at home; thinking of different ways to add an extra serving of fruit or vegetables to their
diet every day for a week on the ‘5-a-day planner’; and measuring the sugar content of drinks that the
family have at home or include in school/work lunch packs.

4. Information was provided for schools to insert (as they wished) in the school newsletters about the
importance of increasing physical activity, reducing sedentary behaviour and improving diet. This
information was available on the CDs given to all schools with their training packs. Schools were free to
edit this information and insert none, all or some of it.

5. Written information for parents on how to encourage their children to eat healthily and be active was
delivered via the school children at the start of the intervention in the form of the Change 4 Life: Top
Tips for Kids leaflet produced by the Department of Health.35

TRIAL DESIGN AND METHODS
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The intervention took place when the children were in school year 5 (aged 9–10 years) after baseline
assessment. Our previous feasibility work showed that the AFLY5 intervention was aligned to the UK
national curriculum for key stage 2 (which is used for all children aged 7–11 years).29 Schools randomised
to the control group continued standard education provision for the school year, including any
involvement in additional health-promoting activities, but had no access to the intervention teacher
training and no known access to the teaching materials, which have not been published and were not
made available by the research team beyond the intervention schools.

Sample size calculation
The sample size calculation was based on the intracluster correlation coefficients for different outcomes
and other information collected during pilot/feasibility work.29,32,33 For each of the three primary
outcomes we determined the number of schools required (assuming 25 pupils per school) to detect at
least a 0.25- to 0.30-standard deviation (SD) difference between pupils in intervention and control schools
with 80–90% power, a two-sided alpha of 0.05 and allowing for 15% loss to follow-up or missing data.32

For secondary outcomes we took account of multiple testing and aimed to have at least 80% power at an
alpha of 0.01 for all of these, including the ability to detect a relative minimum difference of 30% in
general or central overweight/obesity.32 These calculations showed that we needed to recruit 60 schools
with a total of at least 1500 children, with 1275 (after allowing for loss to follow-up/missing data)
available for the primary analyses.

Outcome measures
All primary and secondary outcome measurements are listed in Box 1.

BOX 1 Active for Life Year 5 primary and secondary outcomes

The primary outcomes

1. Accelerometer-assessed mean time per day spent doing MVPA.

2. Accelerometer-assessed mean time per day spent in sedentary activity.

3. Self-reported (validated questionnaire) servings of fruit and vegetables consumed per day.

The secondary outcomes

1. Self-reported (validated questionnaire) mean time spent screen viewing on a typical weekday.

2. Self-reported (validated questionnaire) mean time spent screen viewing on a typical weekend day.

3. Self-reported (validated questionnaire) servings of snacks consumed per day.

4. Self-reported (validated questionnaire) servings of high-fat foods consumed per day.

5. Self-reported (validated questionnaire) servings of high-energy drinks consumed per day.

6. Body mass index determined from weight and height measured in classrooms by two study fieldworkers.

7. Waist circumference measured in classrooms by two study fieldworkers.

8. General overweight/obesity, determined by the International Obesity Task Force thresholds of BMI for

children (taking account of their age and sex).36

9. Central overweight/obesity determined by thresholds of UK age- and sex-specific reference charts for WC

and defined by the International Diabetes Federation.37
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Participant assessments
Baseline assessments (prior to intervention) were undertaken when the children were in the final term of
year 4 or early in the first term of year 5. Outcomes assessment was completed immediately post
intervention (end of year 5 and start of year 6), and again at 1 year post intervention (end of year 6).
Identical protocols and procedures were used at all three assessments. They were undertaken by trained
fieldworkers who had completed enhanced Criminal Records Bureau (CRB)/Disclosure and Barring Service
checks. The fieldworkers were blinded to the allocation of schools to the arms of the trial. This was
achieved by a clear separation within the research team, whereby only the study project manager and
one administrator (neither of whom was involved in data collection or analyses) knew which schools had
been allocated to intervention and which to control. These people were told of the importance of not
discussing school allocations with anyone. Furthermore, we made every effort for the intervention to be
built into normal school lessons in such a way that it did not alert children to the fact that they were in an
intervention school. We assumed this would prevent the children from saying things to the fieldworkers
that would indicate whether they were in an intervention or control school. Teachers were reminded at the
training session not to discuss the intervention with the fieldworkers who collected data on children in
schools and these fieldworkers were sent to schools in an order that had no relationship to which arm of
the trial the schools were in.

Accelerometer measurements
We used ActiGraph GT3X+ accelerometers (ActiGraph, Pensacola, FL, USA) to assess physical activity and
sedentary time. Accelerometers were distributed at the school visit and collected 6 days later from the
schools to allow 5 days of data collection (3 weekdays and 2 weekend days). The children were asked to
wear them during the day (except when bathing or swimming or participating in contact sports such as
karate). Time spent in MVPA was defined as any time spent in activities that generated ≥ 2296 counts per
minute and in sedentary behaviour was defined as time spent in activities generating between 0 and
100 counts per minute.33 Children were included in the analyses of accelerometer-based outcomes if they
had at least 3 days with at least 8 hours of valid accelerometer data on each of those days.33 In these
analyses any period of ≥ 60 minutes of continued counts of zero activity were defined as the child not
wearing their accelerometer and such periods were removed from analyses. Children (and their parents via
written guidance) were told to take the accelerometer off when they went to bed and put it back on as
soon as they got out of bed. Our analyses of the raw data suggested that none of the children wore their
accelerometer while in bed.

Anthropometric measurements
All anthropometric measurements were completed with children in a private room with two CRB-checked,
trained fieldworkers present. Weight was measured without shoes in light clothing to the nearest 0.1 kg
using a Seca digital scale (Seca UK, Birmingham, UK). Height was measured, to the nearest 1mm,
without shoes using a portable Harpenden stadiometer (Holtain Anthropometric Instruments Ltd, Wales).
Fieldworkers were trained to ensure the correct position for height assessment. WC was measured to the
nearest 1mm at the mid-point between the lower ribs and the pelvic bone with a flexible tape and
repeated three times.38 When BMI and WC were treated as continuous outcome variables, standardised
z-scores (also known as SD scores) were derived internally by subtracting the mean BMI/WC for a given
sex and age category (in 6-monthly categories) from the observed measure and dividing by the SD for
the sex and age category. For binary outcomes, the International Obesity Task Force age (in 6-monthly
categories) and sex-specific thresholds for overweight were used to define whether a child was
overweight/obese based on BMI.36 For WC any child above the 90th percentile for age- and sex-specific
values derived from UK-relevant centiles37 was defined as having central overweight/obesity, as suggested
by the International Diabetes Federation.39 We did not test inter-rater reliability for these measurements,
but given the ways in which we tried to ensure that the fieldworkers were blinded to which arm the
schools were randomised we doubt that any measurement error would differ between the
randomised arms.

TRIAL DESIGN AND METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

8



Diet and screen viewing questionnaire data
Servings of fruit and vegetables consumed and other dietary outcomes were assessed using the
‘Day in the Life Questionnaire’, which has been previously validated for use in children of the same age as
those in this study.40,41 The method we used for determining servings of different food types from the text
responses to this questionnaire, including reliability and validity checks have been previously published.33,40

Servings of daily fruit and vegetable consumption and other dietary outcomes were assessed using an
established and validated scoring scheme.40,42,43 An abbreviated and updated version of a previously
validated screen viewing questionnaire was used to assess self-report sedentary behaviour,44 with details
of how we derived variables from this questionnaire previously reported.29,33

Potential mediators
Potential mediators are listed in Box 2.

Physical activity self-efficacy was assessed using a validated questionnaire that consists of 26 items, each of
which was answered by the child indicating their level of agreement on a 5-point scale (scored 1 to 5),
where lower scores on this scale indicated lower self-efficacy.45,46 Fruit and vegetable self-efficacy was
assessed using a validated questionnaire consisting of 21 items, each of which was answered by the child
indicating their level of agreement on a 5-point scale (scored 1 to 5), where lower scores indicate lower
self-efficacy.47 Parental support for physical activity and reducing sedentary behaviour was assessed using a
validated 24-item scale, which provides information on modelling of parental physical activity behaviours
(five items for each parent separately), logistical support (three items for each parent separately) and
parental support for reduction of screen viewing (four items for each parent separately).48,49 Each question
is scored between 1 and 4, with lower scores indicating low levels of modelling or support for physical
activity and low levels of limiting sedentary behaviour. Parental modelling of fruit and vegetable
consumption was tested using a 12-item validated questionnaire that asked questions about mothers

BOX 2 Active for Life Year 5 potential mediators

l Self-reported (validated questionnaire) physical activity self-efficacy.
l Self-reported (validated questionnaire) fruit and vegetable consumption self-efficacy.
l Child-reported (validated questionnaire) perceived maternal logistic support for physical activity.
l Child-reported (validated questionnaire) perceived paternal logistic support for physical activity.
l Child-reported (validated questionnaire) perceived maternal modelling of physical activity.
l Child-reported (validated questionnaire) perceived paternal modelling of physical activity.
l Child-reported (validated questionnaire) perceived maternal limitation of sedentary behaviour.a

l Child-reported (validated questionnaire) perceived paternal limitation of sedentary behaviour.a

l Child-reported (validated questionnaire) perceived parental modelling for healthy fruit and

vegetable consumption.b

l Child’s knowledge test (unvalidated questionnaire) related to intervention.

a For sedentary behaviour we could not identify any validated questionnaire assessing parental modelling of

healthy sedentary behaviour for use in children, and so have only collected information regarding maternal

and paternal limiting of sedentary behaviour for which we were able to identify validated questionnaires.

b For fruit and vegetable consumption we could not identify any validated questionnaires that provided

relevant information for mothers and fathers separately or for logistical support of healthy fruit and vegetable

consumption for use in children.
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and fathers (or caregivers) together.50 We were unable to identify a validated questionnaire for parental
logistic support of fruit and vegetable consumption at the time of starting the study. We developed a
test to specifically test the knowledge that children in the intervention schools should have gained via
the intervention. We piloted the test on children of the same age as participants in AFLY5, but who
had no involvement with the study or the participants who were in it, in order to make sure that it was
understandable to the age of children in AFLY5. The knowledge test is shown in Appendix 1. It included
nine questions each with a three-level multiple-choice response, where just one of the answers was correct
and, therefore, the children could score between 0 and 9 on this test.

All potential mediators were assessed by questionnaires that were combined together into one document,
together with the diet and screen viewing outcome measurements, and administered in the classroom for
the children to complete in the presence of at least one of the trained study fieldworkers who answered
any queries and assisted the children with reading and writing according to the study protocol. This
instructed them to help with reading and spelling specific words, or understanding the meaning of a
particular question, but not to suggest any answers.

Statistical analysis

Full details of the statistical analyses have been published and they include details of how all of the
accelerometer variables were determined and how measurements used in this study were quality
control checked.32,33

Comparison of baseline characteristics
We compared relevant summary statistics of baseline characteristics between participants who were
allocated to an intervention school and those allocated to a control school in order to determine whether
or not any potentially influential imbalance had occurred (by chance) between these two groups. These
comparisons also included accelerometer characteristics, including wear time, time with consecutive zero
levels of activity, etc., to test our assumption that the characteristics that are used in criteria for deriving
the accelerometer variables do not vary by randomised group. For all continuous and score variables we
checked distributions using histograms and normal plots to examine how close to normality these were
before deciding which summary statistics to present; mean (SD) or median [interquartile range (IQR)].

We did not compare baseline characteristics between the two groups with a statistical test (p-value) as any
low values would simply represent a type 1 error under the assumption that we adequately randomly
allocated participants.51 As described in the general study protocol paper our procedures for randomly
allocating schools to control or intervention were adequate.32

Testing the effect of Active for Life Year 5 on outcomes immediately after
the intervention
For all continuously measured primary and secondary outcomes at the immediate follow-up we used
multilevel linear regression models to account for the clustering (non-independence) of children within
schools; multilevel logistic regression was used for the two binary secondary outcomes (general and central
overweight/obesity). The main analyses were ITT, with missing dates dealt with as described below.33 All
analyses included adjustment for the following baseline variables: age, sex, the baseline measure of the
outcome being analysed, and the two pre-randomisation stratifying variables (involvement in other healthy
behaviour-promoting activities and school-level deprivation).33

We also did a secondary, per-protocol analysis, in which classes in the intervention arm were included in
the analysis only if teachers had taught at least 70% (11/16) of the AFLY5 lessons.33 As our unit of
randomisation was schools and all pupils in any class will have been taught the same number of lessons,
this means that whole classes (rather than selected children within intervention classes of schools) for
which the teacher did not teach at least 70% of lessons were excluded from the per-protocol analyses.
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Some of the intervention schools had more than one year 5 class (the maximum was three classes per
school). In the main per-protocol analyses presented here, exclusions were made on the basis of classes
(i.e., if one out of three classes did not reach the threshold of 70% of lessons taught, only children from
that class, and not the whole school, were excluded); repeating the analyses on the basis of whole schools
did not materially alter the results (data are available from the authors on request). We assessed the
number of lessons taught by reviewing the teacher-completed log, where possible, or by confirming these
details with the teacher in person or by telephone. We had information on lessons taught for 29 of the
30 schools allocated to the intervention, including the school noted earlier that refused to do any part
of the intervention. For the one school for which we were completely ignorant of how many lessons
had been taught, we carried out analyses first assuming that they had taught at least 11 lessons and
then repeated assuming that they had taught fewer than 11. The results were identical for these
two alternatives.

We did additional analyses to assess whether or not the effect of the intervention on accelerometer-assessed
outcomes differed by weekday or weekend day and whether or not the results were affected by
implausible values.33

We undertook a number of sensitivity analyses to examine whether or not our results were robust to any
biases caused by missing data (see below).

Dealing with missing data
For the main analyses we used ITT. ITT requires all participants in a clinical trial to be included in the main
analyses in the groups to which they were randomised.51,52 This is straightforward if there is no loss to
follow-up or missing data on some outcomes at follow-up among those who have been randomised,
but is less straightforward where there is loss to follow-up/missing data.52,53 A 4-point framework for
dealing with missing outcome data has been proposed to deal with this issue and we were guided by
that framework.52,53 It emphasises the fact that all approaches [including complete case analysis (CCA),
that is, including only those with observed outcome data] rely on assumptions that in any given situation
may be more or less plausible but are always untestable.52,53

Assumptions of missing data methods
Complete case analyses and several of the common methods for imputing/dealing with missing data
assume that missing data are missing at random (MAR). The assumption underlying MAR is that having
taken account of observed data in analyses, effects in those with missing data do not differ from those
with no missing data. Another way of thinking about this is that the effect of a randomised intervention is
the same in those with missing data as in those without missing data. Having similar proportions of
participants with missing data in each arm of a trial is reassuring with respect to the MAR assumption
being correct, but is not a guarantee, as the plausible reasons for missing data in each arm could be
different but result in similar proportions with missing data.

In AFLY5, we minimised the extent of missing data through catch-up data collection, whereby for each
participating school at each phase of data collection there was a day for main data collection, but some
children may be absent from school on that day; therefore, for each school we had ‘catch-up’ days to obtain
data on these children. As a result, the likely reasons for a child having missing follow-up data for all outcomes
at one or both of the follow-up assessments are that the child moved school between data collection phases
or the child was absent from school for a prolonged period or missed school frequently, such that they missed
the main and catch-up data collection days. Missing one or more (but not all) of the specific measurements at
follow-up could occur if the child did not give assent or, for the accelerometer-based outcomes, the child did
not return the accelerometer or did not wear it for the required period of time. In the case of the AFLY5 RCT,
MAR is plausible as randomisation was at the level of the schools, parental opt-out consent was ascertained at
the start of the study and relevant for all data collection times, and it was implausible that the delivery of the
intervention lessons and homework assignments in the intervention schools, or lack of these in the control
groups, would affect the likelihood of a child being absent on days of data collection, declining assent for a
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particular measure or not returning the accelerometer or wearing it for the required time. Information from
the local councils suggested that movement between schools was relatively low, but it is possible that children
who moved may differ from those who did not on the basis of unobserved characteristics. Children who
moved school might be from families who are relatively unorganised with children often moving school or
they could be from families who move their child from state to private school in year 6 in order to attend
private secondary school (in Bristol the proportion of children in private secondary school education is higher
than than the average for the UK). The possibility that these types of missing data would bias our findings was
assessed in sensitivity analyses.

Methods of dealing with missing data and sensitivity analyses

Baseline measurements
Any child who was registered at one of the recruited schools at the time of randomisation and whose
parents did not refuse consent to participate was classed as a recruited study participant. The numbers of
participants with valid data for each of the baseline measurements varied. For example, numbers of
participants with accelerometer data are lower than for other measurements because some participants
did not wear their accelerometer for sufficient time for data to be valid and some did not return their
accelerometer. Numbers of participants with BMI and WC measurements are lower than for the dietary
outcomes because some children did not provide assent for these measures. We checked whether or not
missing data for any particular measure were similar in the two randomised groups. In order to include all
children with the follow-up outcome measure (including those with a missing baseline value) and also be
able to take account of the baseline value, we used the method suggested by White and Thompson53 for
dealing with missing baseline values; this method includes an indicator variable for any missing values.53

Outcome measurements
In the main analyses we used multilevel linear regression models accounting for the clustered nature of the
data in AFLY5. For the main approach to all analyses any child with the measured outcome at follow-up
was included; we carried out these analyses for each outcome separately so the numbers included in
the analyses between each outcome vary. An indicator variable was used for missing baseline data as
described above. This approach assumes that data are MAR. In addition to the main analyses, a number of
sensitivity analyses were undertaken to test the robustness of our missing data assumption (Table 1).

Examining potential mediation effects
Although we did aim to examine some mediators when we first submitted our proposal, these were
unspecified and, therefore, we did not take them into account in our sample size calculation. The justification
for undertaking these analyses was that we felt that exploring whether the intervention had an effect on
mediators that are relevant to the intervention was important for fully understanding the process by which the
intervention worked, or why it did not work. For example, we may have found that the intervention was
effective and that this was in part mediated by the child’s knowledge, but not by self-efficacy. Or we may have
found that the intervention did not work and also that it had no effect on any of the mediators, which would
suggest either that it was poorly delivered or that it did not effectively work on the proximal characteristics
that it was expected to work on. To balance the importance of looking at mediation with the fact that our
original sample size calculation did not take account of this mediation analysis we considered these analyses to
be exploratory.

TRIAL DESIGN AND METHODS
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TABLE 1 Dealing with missing data for main analyses and sensitivity analyses

Analysis Dealing with missing data Assumptions Implications/rationale

Maina All participants were included if they
have the particular outcome being
assessed measured at the follow-up

An indicator variable (indicating
whether or not baseline data are
missing for each outcome), together
with allocation of a ‘temporary’ value
to those with missing baseline data,
was used to deal with missing
baseline data53

Data are MAR The number included in these main analyses
differs for each outcome

S1 Similar to above, but for each
measurement participants were
included only if both baseline and
follow-up data were observed for
each outcome

As above Numbers differ for each outcome

Allows assessment of whether or not
those with missing baseline data differ in
terms of the trial effect compared with
those who do not have missing
baseline data

S2 Similar to above, but participants were
included only if both baseline and
follow-up data were recorded for all
three primary outcomes

As above Numbers are the same for each of the
three primary outcomes but differ for
each secondary outcome

Allows assessment of whether or not any
apparent differences in effect for the
three primary outcomes were due to
differences between these outcomes in
missing data mechanisms

S3 Similar to the main analyses, but for
any child with a missing follow-up
measure the child was allocated a value
that is 10% ‘healthier’ for a given
outcome than all participants with
observed data (irrespective of
randomised group). This was done by
calculating the 10% value of the mean
or median follow-up measure for each
outcome and then adding this value
to or subtracting this value from
(depending on whether healthier levels
are higher or lower for the particular
outcome) the outcome mean or
median; this final value was then
imputed to the outcome value for every
child with missing follow-up data

Those with missing
outcome data, on
average, behave in a
relatively healthy way

Numbers are the same for all outcomes

Allows assessment of the possibility that
missing data are more likely to occur in
families from a higher socioeconomic
position as a result of moving from state
to private education

This will also test whether or not selection
bias occurred as a result of limiting
analyses to those with the required wear
time for the accelerometer-based
outcomes (data are more likely to be
missing for this outcome than for other
outcomes), as these analyses include all
recruited participants

continued
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These analyses were largely undertaken in accordance with the published analytical plan that had been
approved by the Trial Steering Committee (TSC).32,33 The analysis plan in relation to mediation was discussed
with the TSC (meeting on 1 March 2015) and two changes to the plan for the mediation analyses were
agreed. In the original analysis plan we specified that we would explore mediation in relation only to the
primary outcomes. Following further discussion, the TSC felt that exploring mediation in relation to secondary
outcomes was equally informative and that we should explore whether or not the mediators influenced any of
the effects on the three secondary outcomes that were affected by the intervention. In the original analysis
plan we indicated that we would take account of multiple testing when exploring the effect of the
intervention on mediators and explore whether or not they mediated effects on secondary outcomes only if
they passed this ‘multiplicity-corrected’ test. On further reflection, the TSC felt that this was inappropriate
because for potential mediation the magnitude of the effect is more important than the p-value.

Mediation was assessed for the effect of the intervention on both primary and secondary outcomes.
Mediation analysis assumes that the intervention influences the mediator(s) and through this influence
the mediator produces its effect on the outcome(s). Therefore, the first stage in the mediation analyses
was to examine the effect of the intervention on the mediators (hence in these analyses mediators are
treated as outcomes in the regression analyses).

l First, we determined the effect of the intervention on each of the 10 measured mediators (see Box 2).

¢ Each of these mediators was treated as a continuously measured variable, and in the first stage we
explored the differences in mean scores of each mediator using the same ITT, as used in the
analyses of outcomes secondary and sensitivity analyses.

¢ In these analyses we included the following baseline and stratified covariables: age, sex,
the baseline measure of each mediator, whether or not the school was involved in other
health-promoting activities and school-level deprivation. (Note that knowledge was not assessed at
baseline so there was no corresponding measure of this.)

TABLE 1 Dealing with missing data for main analyses and sensitivity analyses (continued )

Analysis Dealing with missing data Assumptions Implications/rationale

S4 Similar to the main analyses, but in the
case of a missing follow-up measure
the child was allocated a value that is
10% ‘less healthy’ for a given outcome
than all participants with observed data
(irrespective of randomised group).
This was done by calculating the 10%
value of the mean or median follow-up
measure for each outcome and then
adding this value to or subtracting this
value from (depending on whether less
healthy levels are higher or lower for
the particular outcome) the outcome
mean or median; this final value was
then imputed to the outcome value for
every child with missing follow-up data

Those participants
with missing data, on
average, behave in
less healthy ways
than those who do
not have missing data
through mechanisms
that are not captured
by observed data

Numbers are the same for all outcomes

Allows assessment of the possibility that
missing data may be more likely in
families from a lower socioeconomic
position and missing data can be
explained by the family being more
dysfunctional or, perhaps, because the
child has to care for a relative at home or
has a high rate of truancy, and whether
or not this form of missing data biases our
assessment of the trial effect

This will also test whether or not selection
bias occurred as a result of limiting
analyses to those with the required wear
time for the accelerometer-based
outcomes (data are more likely to be
missing for this outcome than for other
outcomes), as these analyses include all
recruited participants

S, sensitivity analysis.
a Note for other baseline characteristics that will be included in the model (sex, age and the school stratifying variables –

school involvement in other health-promoting activities and area deprivation) there are no missing data. Thus, using a
method that allows inclusion of those with missing baseline data in this analysis allows all recruited participants who have
an outcome measure to be included in the analyses.

TRIAL DESIGN AND METHODS
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l Second, we explored whether or not mediators explained the effect of the intervention on outcomes.
This second stage was conducted only if (1) the intervention had been shown to affect one or more
of the outcomes; and (2) the intervention had been shown to affect one or more of the mediators
relevant to an outcome that the intervention had affected (first stage of mediation analyses
described above).

¢ If the two criteria above were fulfilled we used multilevel multivariable linear regression to test the
effect of the intervention on outcomes. We then repeated that analysis with any relevant mediator
added and compared the effect of the intervention on the outcome before and after adjustment
for the mediator.

A relative reduction (change towards the null) of ≥ 10% of the initial effect of the intervention on outcome
was considered to indicate some evidence of mediation. In other words, if the effect estimate with
adjustment for baseline and stratifying variables moved towards the null by ≥ 10% with the addition of one
or more mediating variables, we considered that mediation had occurred as a result of those variables.

Testing differences of effect by sex and by area deprivation
As noted in our detailed statistical analysis plan, this trial had good statistical power for determining main
effects, but did not include sufficient participants to examine whether effects differed by participant or
school characteristics.33 However, it was agreed with the TSC that, given the interest in whether or not
girls and boys differ in their response to school-based health promotion interventions and also whether or
not the effect of such interventions is greater in schools from more affluent areas (where resources to
effectively add to the curriculum are greater than in schools in poorer areas), we would present stratified
results by these characteristics. The analytical approaches for these stratified analyses were similar to the
main ITT analyses but:

(a) We examined effects separately in girls and boys and present effect estimates and 95% confidence
intervals (CIs) within each of these strata. We also tested for evidence that effects differed by sex by
including an interaction term of intervention × sex

(b) We examined effects separately in thirds of the IMD34 and present effect estimates and 95% CIs
within each of these three strata. We also tested for evidence that effects differed by IMD thirds by
including an interaction term of intervention × IMD.

Testing the effect of the Active for Life Year 5 intervention on outcomes
1 year after the end of the intervention
In our published analysis plan, we described examining trajectories of change with time from baseline
through to the immediate and the later 12-month follow-up. To do that we planned to use a multilevel
model that estimates a trajectory of the three repeat measurements within each individual, with random
effects quantifying the estimated person-specific deviation from the study mean in terms of the intercept
(baseline measurement) and rate of change (slope between baseline and the 12-month follow-up).
We planned to fit an interaction term between the intervention and time since baseline so that we could
explore whether or not there were differences between the two randomised groups in the change in
outcome between baseline and immediate follow-up and the change in outcome between immediate
follow-up and 12-month follow-up. However, when we attempted to run these models, they did not
converge. This is likely to be because there were only three measurement occasions, meaning that the
model did not have sufficient degrees of freedom. Models converged when only a random effect for the
intercept (not the slope) was included, but we did not feel that this was an appropriate way of modelling
the data. Therefore, we conducted analyses at a single time point for the immediate follow-up (i.e. we
assessed the effect of the intervention on outcomes at the 12-month follow-up) and plotted a graph
showing the effect of the intervention at immediate follow-up and again (using the same analysis method)
12 months later (following 12 months with no intervention), so that we could compare effects at the two
time points. We used the same ITT multilevel (to account for clustering within schools) analysis approach
for the 12-month follow-up as was used for the main analyses with the outcomes assessed immediately
after the intervention.
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For these later follow-up analyses we focused only on main effects with primary and secondary outcomes.
We did not complete secondary per-protocol, mediation or stratified (by sex and school-based deprivation)
analyses. This decision was made on the basis of the large number of analyses that were undertaken for
the first effectiveness analyses (immediately after intervention) and the importance of not ‘overanalysing’
data. The aim of the analyses of 12-month outcomes was to determine whether or not any immediate
effects were sustained and/or any new effects emerged.

Economic evaluation
The objectives of the economic evaluation were to evaluate, through cost–consequences analyses,
the difference in costs and the difference in effectiveness between the two arms of the trial. The primary
analysis took a combined provider and school perspective, with a teacher perspective reported separately.
The secondary analysis included a parental and NHS perspective.

Resource use collection and valuation
Intervention-related resource use was collected contemporaneously with the trial. Electronic spreadsheets
were used by researchers to record how much time (in minutes) they spent performing intervention-related
tasks that would be applied equally to all schools, for example the organisation of the training days
(hereafter these are referred to as global tasks), and tasks that would be school specific, for example
telephone calls between trial staff and the individual schools (referred to as school-specific tasks).
This included time spent on organising and attending the teacher training days, organising the distribution
of AFLY5 teaching and homework materials and any intervention-related time spent on telephone calls
and e-mails. Additional intervention-related expenses including printing costs, trainers’ fees, supply
teachers’ expenses, refreshments and venue hire were also recorded. Trial-related resource use, for
example those used for data collection, was not collected.

Teachers completed a questionnaire that provided information on their direct costs, such as travel to the
training day and cost of a replacement teacher while they attended training. Throughout the intervention
they completed a log detailing when they delivered each lesson and homework assignment, how much
time it took them to prepare for the lesson and deliver it and whether or not this was more than, the same
as or less than the time they would spend on non-AFLY5 lessons. The log also asked teachers to record
any extra resources, such as printing, that they had needed in order to deliver any of the lessons. In order
to assess opportunity costs (i.e. the value of forgone benefit that could be obtained from a resource in its
next-best alternative use) teachers were also asked to record for each lesson who had delivered it and
who would normally have taught the lesson that the AFLY5 lesson had displaced, where it was felt that a
lesson had been displaced.

A postal self-completed questionnaire was sent (via the schools) to the parents of the children in both
intervention and control schools. The questionnaires were sent at the end of the intervention period in
two rounds (March and May 2012), depending on whether the baseline for the child occurred at the
end of year 4 or early in year 5. The questionnaire (see Appendix 2) related to the previous 6 months,
covering approximately the second 6 months of the intervention period (1 school year ≈10.5 months).
The questionnaire was designed to enable the calculation of how much parental time was spent
(1) helping children with homework related to exercise, health and well-being; (2) taking children to
out-of-school activities; and (3) absent from work owing to exercise-related injuries in their children.
Parents were also asked about the health-care services their children may have used as a result of
exercise-related injuries and to record their expenditure on out-of-school activities and food. At the
beginning of the intervention, parents were given a ‘parent log’ and asked to prospectively record any
trial-related resource use. The log was designed to act as an ‘aide-memoire’ to help parents complete
the follow-up questionnaire and to potentially reduce the amount of recall bias. We did not collect the
logs or data from them.
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Resources used were valued using unit costs obtained from different relevant sources (Table 2).
Administrative time used in the intervention was valued using University of Bristol salary scales. Where
appropriate, intervention-related expenses were valued as the prices on submitted invoices. Primary school
claims for replacement teachers were used to value attendance at the training days for the school
teachers. Teachers’ time in relation to additional travel to the training meetings and in the calculation of
opportunity cost were valued using the ‘School Teachers’ Review Body’ Report.54 The UK Office for
National Statistics (ONS) survey of hours and earnings55 was used to value parental time. Health service use
was valued using either Curtis’ unit costs of health and social care56 or the Department of Health reference
costs.57,58 Costs were valued in 2012/13 prices.

TABLE 2 Unit costs for the AFLY5 intervention

Resource Unit cost (£) Source of cost (2012/13)

Research staff time (£/minute) 0.39a University of Bristol salary scales

Administrative staff time (£/minute) 0.21b University of Bristol salary scales

Primary school teachers time (£/minute) Varies School Teachers’ Review Body: 22nd report (2013)54

Teaching assistant time (£/minute) 0.21 Web-based resourcesc

Parental time (£/hour) 15.15d ONS 2013 survey of hours and earnings55

Telephone call connection charge (£/call) 0.15 BT Telecommunications Group

Telephone call (£/minute) 0.09 BT Telecommunications Group

Printing costs 6693.90 University of Bristol print services

Other lesson materials (e.g. CDs) 320.90 Invoices

Consumables used during lesson delivery Varies As reported in teachers’ logs

Training venue hire costs 110.00 Invoices

Trainers’ fees for training days 2165.80 Invoices

Teachers’ attendance at training days 5095.00 Primary school claims

Refreshments (food and drinks) 723.60 Invoices

Other teacher-incurred training day costs 6.50 Invoices

Car mileage (£/mile) 0.45 University of Bristol travel reimbursement policy

Car park fee 10.00 Fees charged at local car park

Return fare (train) 4.00 First transport

Return fare (bus) 1.20 First transport

GP visit 45.00 Lesley Curtis (2013)56

Practice nurse visit 13.43 Lesley Curtis (2013)56

Physiotherapist at GP practice 17.00 Lesley Curtis (2013)56

Minor injury unit visit 73.14e NHS Reference Costs 2010–1157

Walk-in centre 50.15e NHS Reference Costs 2010–1157

Accident and emergency department visit 115.00 NHS Reference Costs 2012–1358

Physiotherapist outpatient appointment 42.00 NHS Reference Costs 2012–1358

Fracture clinic appointment 131.00 NHS Reference Costs 2012–1358

Other secondary care services Varies NHS Reference Costs 2012–1358

GP, general practitioner.
a Based on a band K salary.
b Based on a band J salary.
c https://targetjobs.co.uk/career-sectors/teaching-and-education/330735-salary-prospects-for-teachers (accessed May 2015).
d Based on gross mean hourly pay for all UK employee jobs.
e 2012–13 costs upgraded from NHS reference costs 2010–11 using the Hospital and Community Health Services Index.56
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Cost–consequences analyses
A cost–consequences approach was used for the economic evaluation. This is when the differences in
costs and consequences between the two arms of the trial are given in tabular form, and there is no
attempt to estimate a summary score to encapsulate all the costs and benefits [for example, the
incremental cost-effectiveness ratio (ICER)]. Decision-makers are left to attribute their own weights to the
relative importance of these costs. This approach was chosen because of the number of primary and
secondary outcomes assessed in this trial and because it is not known what society would be willing to pay
for a unit decrease or increase in the outcomes, such as children’s time spent in MVPA and sedentary
behaviour and consumption of fruit and vegetables, that were studied in the AFLY5 intervention. It would
therefore have been difficult to produce and interpret ICERs and cost-effectiveness acceptability curves
showing the probability of the intervention being cost-effective given society’s willingness to pay for a unit
decrease or increase in each of the outcomes evaluated. In addition, this approach is recommended by
the UK National Institute for Health and Care Excellence when undertaking public health evaluations.59

Costs were not discounted as they occurred within a 1-year period.

Primary analysis
The analyses from the combined provider and school perspective and the separate teacher perspective
assumed that costs in the control schools would be zero. This is justified on the basis that the control
schools neither received teacher training nor delivered the intervention and, therefore, no costs of the
intervention can be attributable to these schools. Control schools may have had pre-existing activities that
were in addition to the ‘legal’ school requirements and/or introduced new activities during the study
period that would have costs and potentially affect our outcomes. However, the randomisation process
stratified on pre-existing activities (so these would be equal between the schools) and, as this was
adequately concealed, as with all RCTs, it is reasonable to assume that there are no differences between
the randomised groups other than the intervention under study. Resources used for global tasks and
school-specific tasks were divided by the number of students in the intervention (n= 1064) to obtain a
per-pupil amount of resource use. The costs per pupil were estimated by multiplying the units of the
resource use for each category by their unit costs. Where only a cost had been given, such as for
the trainers’ fee, this was divided by the number of pupils to obtain the cost per pupil. The total cost per
pupil was calculated as the sum of the cost of the resource use items. Similarly, the overall cost of the
intervention was calculated by summing the intervention costs within each category that had been
calculated by multiplying the total resource use by its unit cost. In addition, a total cost of the intervention
per school was calculated by multiplying the costs per pupil by the number of pupils in each school
(for global resources) and adding this to the specific costs for each school. The opportunity cost of
implementing AFLY5 in schools was calculated as the cost difference between AFLY5 and the usual lesson
that would be taught in that school, with the cost for the AFLY5 lesson estimated as the time spent
delivering the lesson multiplied by the salary of the teacher who taught the AFLY5 lesson; similarly, for
the usual lesson but using information from the logs as to who would have taught each lesson. Delivery
times were assumed to be the same for both lessons.

Secondary analysis
Resources were grouped into three categories: parental time, household expenditure on intervention-related
costs and NHS resource use. Costs were estimated by multiplying the units of resource use by their
respective unit costs. The total cost for each subject for each category was calculated as the sum of the costs
of the resource use items. The mean resource use and cost was calculated by arm of trial.

Ordinary least squares regression, adjusted for the same baseline variables that were used in the
effectiveness analyses (described above), was used to estimate the mean incremental costs of parental
time, household expenditure on food and children’s out-of-school activities and NHS resource use.
Additionally, the first two groups were combined to estimate the total incremental costs from a parental
perspective and further adjustment for the number of household members was undertaken when
estimating the costs related to the expenditure on food. Non-parametric bootstrapping was employed to
obtain bias-corrected 95% CIs.60
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Missing data and sensitivity analyses

Primary analysis
There were important levels of missing data for three of the variables used in the primary analyses: car
mileage, opportunity cost and other teachers’ costs to attend the training day. We assumed that these
data were MAR (i.e. we assumed, by taking account of observed data, that teachers who did not provide
these data did not differ from those who did). We therefore assumed that the cost per pupil calculated
using data from teachers in schools who provided complete information was an appropriate average and
then multiplied this by the number of pupils in the intervention arm to obtain the total resource use for
each of these categories.

After making this assumption our main analyses from the combined provider and school perspective and
separate teacher perspective were CCAs.

A series of sensitivity analyses were used to test the robustness of the results:61

1. Teachers’ attendance at the training days was costed on the basis of their salary and the duration of
the training, rather than the expense claim made by the school for a replacement teacher.

2. The cost of hiring a venue for training was set at £110.00 for all three training days (i.e. total cost for
venue hire £330.00). This was the actual cost of hiring an external venue for one of the three training
days. The other two training days took place in a University of Bristol venue that was free to us.
Thus, in the main analyses the actual cost of venue hire for the training was £110.00.

3. In estimating the opportunity cost of delivering the lesson, the name of the teacher delivering the usual
lesson was assumed to be the same as the named teacher who delivered the AFLY5 lesson to account
for the missing information in relation to this ‘usual teacher’ variable.

Secondary analysis
Only 626 (28%) parental questionnaires [278 (13%) in the intervention and 348 (16%) in the control arm]
were returned. There were also large numbers of missing item responses (up to 50% for some variables).
Thus, there were considerable numbers of missing data for the analyses from the parental/household and
NHS perspective. Given this level of missing data, any form of analysis is potentially biased. Taking this
together with the fact that these are secondary analyses, we have undertaken CCAs here using maximum
numbers for each item.
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Chapter 3 Results of the effect and
cost–consequences of Active for Life Year 5

Results of immediate effect of the intervention

Participant numbers
Figure 1 shows the trial profile. The number of pupils in each class/school year was larger than we had
anticipated and, therefore, having recruited 60 schools, the number of pupils included was greater than
the required 1500. Of the 2242 potentially eligible students in the 60 participating schools, 10 left the
school prior to randomisation and baseline data collection and the parents or carers of 11 pupils did not
consent to their child’s participation in any aspect of the study. All other children (n= 2221; 1064 in
the schools that were randomised to intervention and 1157 in the control schools), irrespective of whether
or not they had all measurements recorded, were included in the trial and used as denominators for
baseline comparisons between the two randomised groups.

Eligible schools (pupils) randomised
N = 60 (n = 2221)

Intervention schools
(N = 30)

Baseline measure
• Total, n = 1064
• Accelerometer, n = 646 (61%)
• Diet, n = 1019 (96%)
• Weight and height, n = 889 (84%)
• WC, n = 942 (89%)
• Screen time, n = 1024 (96%)

Control schools
(N = 30)

Baseline measure
• Total, n = 1157
• Accelerometer, n = 643 (56%)
• Diet, n = 1088 (94%)
• Weight and height, n = 953 (82%)
• WC, n = 1027 (89%)
• Screen time, n = 1099 (95%)

Intervention schools
(N = 30)

Follow-up measure
• Total, n = 1064
• Accelerometer, n = 603 (57%)
• Diet, n = 1024 (96%)
• Weight and height, n = 880 (83%)
• WC, n = 954 (90%)
• Screen time, n = 1024 (96%)

Control schools
(N = 30)

Follow-up measure
• Total, n = 1157
• Accelerometer, n = 649 (56%)
• Diet, n = 1097 (95%)
• Weight and height, n = 945 (82%)
• WC, n = 1027 (89%)
• Screen time, n = 1097 (95%)

FIGURE 1 Trial profile. N refers to number of schools; n is the number of participants (school pupils). None of the
schools withdrew from the study and so all of the randomised units are present at baseline and follow-up.
The percentage given in brackets for the proportion of children with data at both baseline and follow-up is of the
total number of children who were pupils in the randomised schools at baseline. Not all of the pupils with a
follow-up measure necessarily have a baseline measure (or vice versa), because of different pupils being absent at
both main and catch-up assessments at each time point and because of pupils leaving or moving between schools.
In all analyses those who were randomised were analysed in the group (intervention or control) to which they
were randomised.
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These numbers include a small number of participants (n= 65) whose parent/caregiver refused consent for
one or more measurements (most commonly weight and occasionally waist). Up to two catch-up visits
were made to schools to obtain data on any pupils who were absent on the day of data collection for their
school, but inevitably some pupils will have been absent on the day of both the main and catch-up visits to
their school at either baseline or follow-up. No child refused assent to complete the questionnaires, but in
a small number of cases it was not possible to code the dietary data because we could not read what
was written or identify a food from a brand name. A small number of pupils did not assent to waist or
weight measurements, and the proportion of pupils with valid accelerometer data was influenced by the
requirement that they had 3 days, each with at least 8 hours of valid wear time.33 In total, at both baseline
and follow-up, between 82% and 96% of participants had data on diet outcomes, BMI and WC, and
approximately 60% had valid accelerometer data (see Figure 1). With the exception of valid accelerometer
data the number of children included in the main analyses (1825 to 2121) was greater than the 1275
that our sample size calculations showed were required for the main analyses. For accelerometer-based
measurements, data were available for 1252 children for the main analyses, 23 (0.02%) fewer than the
estimated requirement.33 Proportions with valid data for each measure were similar at both baseline and
follow-up, and in intervention and control schools (see Figure 1).

Baseline characteristics
Baseline characteristics, including for accelerometer return and wear time, were similar in intervention and
control schools with the exception of reported screen viewing time on Saturdays, which was 15 minutes
greater per day in participants from the control schools than in the intervention schools (Table 3).

TABLE 3 Comparison of baseline characteristics by randomised group

Characteristic
Unit and type of
summary measure

Intervention schools
(N= 1064)a

Control schools
(N= 1157)a

n Distribution n Distribution

Age Mean (SD) years 1024 9.5 (0.3) 1099 9.5 (0.3)

MVPAb Mean (SD) minutes 912 59 (23) 928 56 (21)

Sedentary behaviourb Mean (SD) minutes 912 422 (72) 928 416 (68)

Servings of fruit and vegetables Median (IQR) number/day 1019 1 (0–2) 1088 1 (0–2)

Servings of snacks Median (IQR) number/day 1019 2 (1–3) 1088 2 (1–3)

Servings of high-fat foods Median (IQR) number/day 1019 0 (0–1) 1088 1 (0–1)

Servings of high-energy drinks Median (IQR) number/day 1019 2 (1–3) 1088 2 (1–3)

BMI Mean (SD) z-score 889 –0.06 (0.94) 953 0.05 (1.04)

WC Mean (SD) z-score 942 –0.03 (0.97) 1027 0.03 (1.02)

Screen viewing on a weekday Median (IQR) minutes 1024 105 (45–240) 1099 105 (45–225)

Screen viewing on a Saturday Median (IQR) minutes 1024 90 (30–240) 1099 105 (30–240)

Total number of valid days of
wearing accelerometerc

Median (IQR) days 912 3 (2–5) 928 3 (2–4)

Total number of valid weekdays of
wearing accelerometerc

Median (IQR) days 979 2 (2–3) 1025 2 (1–3)

Total hours of wearing
accelerometer on valid daysb

Mean (SD) hours/day 912 11.6 (1.5) 928 11.5 (1.4)

Hours of wearing accelerometer
on valid weekdaysc

Mean (SD) hours/day 896 11.8 (1.6) 919 11.7 (1.5)
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Main intention-to-treat analyses
In the main ITT analysis with adjustment for baseline variables, none of the three primary outcomes differed
between children in schools allocated to the AFLY5 intervention and those allocated to control schools
(Table 4). The intervention was effective on three out of nine of the secondary outcomes after taking account
of multiple testing in these analyses: pupils’ self-reported time spent on screen viewing at the weekend
(Saturday) and self-reported consumption of snacks and of high-energy drinks were lower in intervention
schools than in control schools (see Table 4). There was no strong evidence that the intervention affected the
other secondary outcomes in these analyses, especially after taking into account multiple testing.

Per-protocol analyses
Table 5 shows the results of the per-protocol analyses for primary and secondary outcomes. In these
analyses children from 16 classes in 12 out of the 30 intervention schools were excluded because their
teacher had delivered fewer than 70% of the lessons. The results of the per-protocol analyses were
broadly consistent with the ITT analyses results, with no evidence of effect on the three primary outcomes
or most of the secondary outcomes. As with the ITT analyses, there was evidence of beneficial effect on
self-reported screen viewing on Saturdays and consumption of high-energy drinks. The point estimate for
the reduction in self-reported consumption of snacks was similar to that seen in the ITT analysis but the
strength of evidence was marginal, particularly after multiple testing was taken into account.

TABLE 3 Comparison of baseline characteristics by randomised group (continued )

Characteristic
Unit and type of
summary measure

Intervention schools
(N= 1064)a

Control schools
(N= 1157)a

n Distribution n Distribution

Categorical variables

Sex n (%) female 520 49% 608 52%

n (%) male 544 51% 549 48%

General overweight/obesity n (%) no 717 81% 743 78%

n (%) yes 172 19% 210 22%

Central overweight/obesity n (%) no 601 64% 631 61%

n (%) yes 341 36% 396 39%

Returned accelerometer n (%) no 85 8% 132 11%

n (%) yes 979 92% 1025 89%

Wore accelerometer for requested
amount of time

n (%) no 820 77% 953 82%

n (%) yes 244 23% 204 18%

Wore accelerometer for required
amount of time

n (%) no 418 39% 514 44%

n (%) yes 646 61% 643 56%

School involved in other
health-promoting activities

n (%) no 264 25% 446 39%

n (%) yes 800 75% 711 61%

School deprivation score n (%) low 315 30% 460 40%

n (%) medium 368 35% 345 30%

n (%) high 381 36% 352 30%

a Number of participants.
b Including only participants with at least 3 days of valid data.
c Including all valid days, regardless of the number of valid days.
Note
Some percentages within categories do not sum to exactly 100 because of rounding.
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TABLE 4 Main ITT analyses of the effect of the AFLY5 intervention on primary and secondary outcomes assessed
immediately after the end of the intervention (numbers of participants vary by outcome as indicated in the table)

Outcome
(primary/secondary)

Control group
(reference group) Intervention group

Main comparison between the two
groups (intervention vs. control)

na
Mean (SD) or
number (%) na

Mean (SD) or
number (%) na

Difference in
means or odds
ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA
(minutes per day)

649 56.65 (23.42) 603 55.25 (22.33) 1252 –1.35
(–5.29 to 2.59)

0.50

Time spent in sedentary
behaviour (minutes
per day)

649 451.84 (65.40) 603 454.08 (66.78) 1252 –0.11
(–9.71 to 9.49)

0.98

Servings of fruit and
vegetables (number
per day)

1097 1.81 (1.55) 1024 1.89 (1.70) 2121 0.08
(–0.12 to 0.28)

0.42

Time spent screen viewing
(minutes per day, weekday)

1097 145.45 (133.95) 1024 132.52 (125.37) 2121 –15.56
(–33.56 to 2.45)

0.09

Time spent screen viewing
(minutes per day, Saturday)

1097 175.64 (171.79) 1024 155.33 (154.43) 2121 –20.86
(–37.30 to –4.42)

0.01

BMI (z-score)b 945 0.05 (1.03) 880 –0.05 (0.95) 1825 –0.02
(–0.08 to 0.03)

0.41

WC (z-score)b 1027 0.08 (1.04) 954 –0.08 (0.94) 1981 –0.12
(–0.23 to –0.01)

0.03

Servings of snacks (number
per day)

1097 2.46 (1.59) 1024 2.24 (1.49) 2121 –0.22
(–0.38 to –0.05)

0.01

Servings of high-fat foods
(number per day)

1097 0.88 (0.96) 1024 0.79 (0.97) 2121 –0.10
(–0.24 to 0.03)

0.13

Servings of high-energy
drinks (number per day)

1097 2.45 (1.61) 1024 2.21 (1.44) 2121 –0.26
(–0.43 to –0.10)

0.002

Binary outcomes (odds ratios)

Generally overweight/obese 945 198 (20.95%) 880 166 (18.86%) 1825 0.89
(0.61 to 1.31)

0.56

Centrally overweight/obese 1027 510 (49.66%) 954 416 (43.61%) 1981 0.72
(0.50 to 1.04)

0.08

a Number of participants.
b Internally standardised.
Notes
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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TABLE 5 Per-protocol analyses of the effect of the AFLY5 intervention on primary and secondary outcomes
assessed immediately after the end of the intervention. Numbers vary by outcome as indicated in the table

Outcome
(primary/secondary)

Control group
(reference group) Intervention group

Main comparison between the two
groups (intervention vs. control)

na
Mean (SD) or
number (%) na

Mean (SD) or
number (%) na

Difference in
means or odds
ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA
(minutes per day)

649 56.65 (23.42) 424 54.39 (21.55) 1073 –2.12
(–6.70 to 2.47)

0.37

Time spent in sedentary
behaviour (minutes
per day)

649 451.84 (65.40) 424 453.68 (67.42) 1073 0.44
(–10.32 to 11.21)

0.94

Servings of fruit and
vegetables (number
per day)

1097 1.81 (1.55) 722 1.99 (1.77) 1819 0.18
(–0.05 to 0.41)

0.12

Time spent screen viewing
(minutes per day, weekday)

1097 145.45 (133.95) 722 124.20 (118.88) 1819 –19.11
(–39.59 to 1.37)

0.07

Time spent screen viewing
(minutes per day, Saturday)

1097 175.64 (171.79) 722 146.99 (147.15) 1819 –24.61
(–42.06 to –7.17)

0.006

BMI (z-score)b 945 0.05 (1.03) 613 –0.05 (0.96) 1558 –0.01
(–0.07 to 0.05)

0.82

WC (z-score)b 1027 0.08 (1.04) 665 –0.06 (0.94) 1692 –0.09
(–0.21 to 0.04)

0.17

Servings of snacks (number
per day)

1097 2.46 (1.59) 722 2.29 (1.54) 1819 –0.18
(–0.38 to 0.02)

0.07

Servings of high-fat foods
(number per day)

1097 0.88 (0.96) 722 0.86 (0.99) 1819 –0.04
(–0.19 to 0.11)

0.62

Servings of high-energy
drinks (number per day)

1097 2.45 (1.61) 722 2.18 (1.44) 1819 –0.29
(–0.48 to –0.09)

0.005

Binary outcomes (odds ratios)

Generally overweight/obese 945 198 (20.95%) 613 111 (18.11%) 1558 0.96
(0.62 to 1.48)

0.84

Centrally overweight/obese 1027 510 (49.66%) 665 295 (44.36%) 1692 0.87
(0.58 to 1.32)

0.52

a Number of participants.
b Internally standardised.
Notes
Per-protocol analysis defined as teaching at least 70% (11/16) AFLY5 lessons. All participants from the intervention classes
in which the teacher taught fewer than 11 (70%) lessons are excluded from these analyses (children from n= 16 classes
(from 12 of the schools) were excluded). Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance);
all others are secondary outcomes (p< 0.01 indicates statistical significance after taking account of multiple testing).
All differences in means/odds ratios with their 95% CI have been estimated using a multilevel model to account for
clustering (non-independence) among children from the same school. Multilevel multivariable linear regression was used for
effects of the intervention on continuously measured outcomes and multilevel multivariable logistic regression was used
for binary outcomes. The following baseline/school stratifying variables were included: age, sex, the baseline measure
of the outcome under consideration, school involvement in other health-promoting behaviours and school area level
of deprivation.
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Sensitivity analyses
The sensitivity analyses that we undertook to explore assumptions about missing data produced results that
were consistent with the main analyses (Tables 6–9). When we looked separately at time spent in MVPA and
time spent in sedentary behaviour by weekday and weekend, the results were consistent with each other
and with the main results (both values for the difference between the two estimates p> 0.2; Table 10).

TABLE 6 Sensitivity analysis 1: ITT analyses of the effect of AFLY5 intervention on primary and secondary outcomes
assessed immediately after the end of the intervention including participants who have complete data on each
outcome at baseline and follow-up

Outcome (primary/secondary)

Main comparison between the two groups
(intervention vs. control)

na
Difference in means
or odds ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA (minutes per day) 1200 –1.56 (–5.42 to 2.30) 0.43

Time spent in sedentary behaviour (minutes per day) 1200 –0.25 (–10.12 to 9.63) 0.96

Servings of fruit and vegetables (number per day) 2025 0.11 (–0.09 to 0.30) 0.27

Time spent screen viewing (minutes per day, weekday) 2038 –15.53 (–33.28 to 2.22) 0.09

Time spent screen viewing (minutes per day, Saturday) 2038 –21.92 (–38.26 to –5.57) 0.009

BMI (z-score)b 1640 –0.03 (–0.07 to 0.02) 0.23

WC (z-score)b 1816 –0.11 (–0.22 to –0.01) 0.03

Servings of snacks (number per day) 2025 –0.21 (–0.37 to –0.05) 0.01

Servings of high-fat foods (number per day) 2025 –0.10 (–0.24 to 0.03) 0.13

Servings of high-energy drinks (number per day) 2025 –0.26 (–0.42 to –0.09) 0.003

Binary outcomes (odds ratios)

Generally overweight/obese 1640 0.80 (0.49 to 1.30) 0.37

Centrally overweight/obese 1816 0.68 (0.46 to 1.01) 0.05

a Number of participants.
b Internally standardised.
Notes
In these analyses participants were only included for each outcome if they had a baseline and a follow-up measurement of
that outcome.
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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TABLE 7 Sensitivity analysis 2: ITT analyses of the effect of AFLY5 intervention on primary and secondary outcomes
assessed immediately after the end of the intervention only including participants with complete data at baseline
and follow-up on all three primary outcomes

Outcome

Main comparison between the two groups
(intervention vs. control)

na
Difference in means
or odds ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA (minutes per day) 901 –2.98 (–7.56 to 1.61) 0.20

Time spent in sedentary behaviour (minutes per day) 901 0.28 (–10.29 to 10.85) 0.96

Servings of fruit and vegetables (number per day) 901 0.04 (–0.20 to 0.28) 0.77

Time spent screen viewing (minutes per day, weekday) 901 –7.51 (–26.40 to 11.39) 0.44

Time spent screen viewing (minutes per day, Saturday) 901 –21.61 (–46.75 to 3.54) 0.09

BMI (z-score)b 809 0.01 (–0.06 to 0.08) 0.83

WC (z-score)b 863 –0.06 (–0.18 to 0.05) 0.30

Servings of snacks (number per day) 901 –0.17 (–0.38 to 0.04) 0.11

Servings of high-fat foods (number per day) 901 –0.19 (–0.36 to –0.02) 0.03

Servings of high-energy drinks (number per day) 901 –0.22 (–0.43 to –0.02) 0.04

Binary outcomes (odds ratios)

Generally overweight/obese 809 0.84 (0.44 to 1.60) 0.60

Centrally overweight/obese 863 0.87 (0.51 to 1.46) 0.59

a Number of participants.
b Internally standardised.
Notes
In these analyses participants were included for each outcome only if they had a baseline and a follow-up measurement for
all three primary outcomes. Numbers included are identical for the three primary outcomes (n= 901) but can vary by
outcome for secondary outcomes (although none of these can be higher than 901) as indicated in the table.
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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TABLE 8 Sensitivity analysis 3: ITT analyses of the effect of the AFLY5 intervention on primary and secondary
outcomes assessed immediately after the end of the intervention, with missing data for either baseline or follow-up
measure of an outcome assumed to be 10% healthier than the average value in the study sample (n= 2221)

Outcome

Main comparison between the two groups
(intervention vs. control)

na
Difference in means
or odds ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA (minutes per day) 2221 –1.25 (–4.67 to 2.18) 0.48

Time spent in sedentary behaviour (minutes per day) 2221 –0.11 (–9.27 to 9.05) 0.98

Servings of fruit and vegetables (number per day) 2221 0.08 (–0.12 to 0.28) 0.42

Time spent screen viewing (minutes per day, weekday) 2221 –15.56 (–33.56 to 2.45) 0.09

Time spent screen viewing (minutes per day, Saturday) 2221 –20.86 (–37.30 to –4.42) 0.01

BMI (z-score}b 2221 –0.01 (–0.06 to 0.04) 0.61

WC (z-score)b 2221 –0.11 (–0.22 to –0.01) 0.03

Servings of snacks (number per day) 2221 –0.22 (–0.38 to –0.05) 0.01

Servings of high-fat foods (number per day) 2221 –0.10 (–0.24 to 0.03) 0.13

Servings of high-energy drinks (number per day) 2221 –0.26 (–0.43 to –0.10) 0.002

Binary outcomes (odds ratios)

Generally overweight/obese 2221 0.99 (0.75 to 1.31) 0.94

Centrally overweight/obese 2221 0.72 (0.50 to 1.04) 0.08

a Number of participants.
b Internally standardised.
Notes
In these analyses participants were only included for each outcome if they had a baseline and a follow-up measurement for
all three primary outcomes. In these analyses any participants with missing data for either baseline or follow-up measure of
an outcome are assumed to be 10% healthier than the average value in the study sample.
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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TABLE 9 Sensitivity analysis 4: ITT analyses of the effect of the AFLY5 intervention on primary and secondary
outcomes assessed immediately after the end of the intervention, with missing data for either baseline or follow-up
measure of an outcome assumed to be 10% less healthy than the average value in the study sample (n= 2221)

Outcome

Main comparison between the two groups
(intervention vs. control)

na
Difference in means
or odds ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA (minutes per day) 2221 –1.01 (–4.52 to 2.51) 0.58

Time spent in sedentary behaviour (minutes per day) 2221 –1.83 (–10.18 to 6.52) 0.67

Servings of fruit and vegetables (number per day) 2221 0.08 (–0.12 to 0.28) 0.42

Time spent screen viewing (minutes per day, weekday) 2221 –15.56 (–33.56 to 2.45) 0.09

Time spent screen viewing (minutes per day, Saturday) 2221 –20.86 (–37.30 to –4.42) 0.01

BMI (z-score)b 2221 –0.01 (–0.06 to 0.04) 0.61

WC (z-score)b 2221 –0.11 (–0.22 to –0.01) 0.03

Servings of snacks (number per day) 2221 –0.22 (–0.38 to –0.05) 0.01

Servings of high-fat foods (number per day) 2221 –0.10 (–0.24 to 0.03) 0.13

Servings of high-energy drinks (number per day) 2221 –0.26 (–0.43 to –0.10) 0.002

Binary outcomes (odds ratios)

Generally overweight/obese 2221 0.99 (0.75 to 1.31) 0.94

Centrally overweight/obese 2221 0.72 (0.50 to 1.04) 0.08

a Number of participants.
b Internally standardised.
Notes
In these analyses participants were only included for each outcome if they had a baseline and a follow-up measurement for
all three primary outcomes. In these analyses any participants with missing data for either baseline or follow-up measure of
an outcome are assumed to be 10% less healthy than the average value in the study sample.
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level deprivation.
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Analyses stratified by sex and school area level of deprivation
Table 11 shows the results presented separately for girls and boys. The effect estimates for the
accelerometer-measured primary outcomes looked different in girls and boys, with the effect of the
intervention on time spent in MVPA being very close to the null in girls but decreased (opposite to the effect
expected) in boys and on time spent in sedentary behaviour decreased in girls but increased in boys (again the
opposite of what we expected). However, as noted in the section Testing differences of effect by sex and by
area deprivation, these stratified analyses are exploratory and we did not design the study with an aim
(or sufficient numbers of participants) to be able to detect sex differences. Furthermore, there was no strong
statistical evidence that these effects did differ by sex (both pinteraction= 0.4). For all other outcomes, with the
exception of consumption of snacks, the effects were broadly similar in girls and boys. The intervention
appeared to have a stronger effect on reducing the consumption of snacks in girls than in boys, with statistical
evidence that this difference was unlikely to be caused by chance (pinteraction= 0.006).

Table 12 shows the results according to school area level of deprivation (divided into thirds). For some
outcomes, point estimates did seem to suggest that the intervention had different effects within thirds of
school area deprivation, but there was no consistency across the thirds for differences in most outcomes
(that is no monotonic difference with each category increase in deprivation) and no statistical support for
differences by the IMD.34 The two possible exceptions were time spent in sedentary behaviour assessed by
accelerometer and self-reported screen viewing on weekdays. For time spent in sedentary behaviour
assessed by accelerometer the intervention appeared to result in greater time spent in sedentary behaviour
(opposite to what was expected) in pupils from schools in the middle deprivation third, with some
statistical support for this being different from that seen in the lowest third, but the effect was similar in
the two extremes (lowest and highest thirds of deprivation). For self-reported screen viewing on weekdays
there did appear to be a monotonic increase in effect (reduced time spent screen viewing) as deprivation
category increased, but there was no statistical support for differences between categories and this pattern
was not seen for reported screen viewing at weekends.

TABLE 10 Main ITT analyses of the effect of AFLY5 intervention on accelerometer-assessed outcomes separately for
week and weekend days (n= 1252)

Outcome

Main comparison between the two
groups (intervention vs. control) on
week days

Main comparison between the two
groups (intervention vs. control) on
weekend days

na
Difference in means
or odds ratio (95% CI) p-value na

Difference in means
or odds ratio (95% CI) p-value

Time spent in MVPA
(minutes per day)

1252 –1.28 (–6.16 to 3.61) 0.61 1053 0.28 (–3.73 to 4.29) 0.89

Time spent in
sedentary behaviour
(minutes per day)

1252 2.04 (–9.51 to 13.58) 0.73 1053 –6.11 (–18.73 to 6.51) 0.34

a Number of participants.
In these analyses participants were only included for each outcome if they had a baseline and a follow-up measurement of that
outcome. Outcomes in bold are primary outcomes (p<0.05 indicates statistical significance). All differences in means/odds
ratios with their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence)
among children from the same school. Multilevel multivariable linear regression was used for effects of the intervention on
continuously measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following
baseline/school stratifying variables were included: age, sex, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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TABLE 11 Main ITT analyses of the effect of the AFLY5 intervention on primary and secondary outcomes assessed
immediately after the end of the intervention in girls and boys. Numbers vary by outcome as indicated in the table

Outcome

Effects in girls Effects in boys pinteraction
b

na
Difference in means or
odds ratio (95% CI) na

Difference in means or
odds ratio (95% CI)

Continuous outcomes (differences in means)

Time spent in MVPA
(minutes per day)

971 0.05 (–3.88 to 3.98) 857 –1.69 (–6.34 to 2.97) 0.4

Time spent in sedentary
behaviour (minutes per day)

971 –1.97 (–14.66 to 10.73) 857 1.61 (–10.16 to 13.37) 0.4

Servings of fruit and vegetables
(number per day)

1077 0.11 (–0.12 to 0.35) 1044 0.07 (–0.17 to 0.32) 0.6

Time spent screen viewing
(minutes per day, weekday)

1077 –12.42 (–27.48 to 2.64) 1044 –15.00 (–42.71 to 12.72) 0.8

Time spent screen viewing
(minutes per day, Saturday)

1077 –23.24 (–40.40 to –6.07) 1044 –16.75 (–41.58 to 8.09) 0.6

BMI (z-score)c 915 –0.01 (–0.08 to 0.06) 910 –0.04 (–0.10 to 0.03) 0.7

WC (z-score)c 999 –0.14 (–0.26 to –0.02) 982 –0.09 (–0.21 to 0.02) 0.7

Servings of snacks (number per day) 1077 –0.37 (–0.58 to –0.15) 1044 –0.05 (–0.27 to 0.17) 0.006

Servings of high-fat foods
(number per day)

1077 –0.11 (–0.26 to 0.05) 1044 –0.09 (–0.25 to 0.07) 0.9

Servings of high-energy drinks
(number per day)

1077 –0.34 (–0.54 to –0.14) 1044 –0.17 (–0.39 to 0.04) 0.1

Binary outcomes (odds ratios)

Generally overweight/obese 915 0.91 (0.52 to 1.59) 910 0.80 (0.47 to 1.38) 0.9

Centrally overweight/obese 999 0.79 (0.51 to 1.21) 982 0.67 (0.42 to 1.06) 0.6

a Number of participants.
b These p-values test the null hypothesis that the effect is the same in females and males.
c Internally standardised.
Notes
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing). All differences in means/odds ratios with
their 95% CIs have been estimated using a multilevel model to account for clustering (non-independence) among children
from the same school. Multilevel multivariable linear regression was used for effects of the intervention on continuously
measured outcomes and multilevel multivariable logistic regression was used for binary outcomes. The following baseline/
school stratifying variables were included: age, the baseline measure of the outcome under consideration, school
involvement in other health-promoting behaviours and school area level of deprivation.
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Results of mediation analyses

As with the main effect analyses, a total of 2221 children (1064 in the schools that were randomised to
intervention and 1157 in the control schools) were potentially included in some of the mediation analyses
(see Figure 1). No child refused assent to complete the questionnaires; thus, we have baseline data for
each mediator for over 87% of participants and follow-up data for each mediator for over 92%. The
proportions with data for each measure were similar at both baseline and follow-up and in intervention
and control schools.

Baseline characteristics, including mean values for each of the mediator variables, were similar among
pupils randomised to intervention schools and those randomised to control schools (Table 13).

Mediation effects on outcomes
Following the intervention, there was evidence that 3 of the 10 potential mediators (fruit and vegetable
self-efficacy, maternal limitation of sedentary behaviour and knowledge) were higher in the intervention
group than in the control group (Table 14).

Table 15 shows the main effect of the intervention on the three secondary outcomes found to be affected
by the intervention, both before and after adjustment for potential mediators. Adjustment for maternal
limitation of sedentary behaviour and child knowledge attenuated the effect of the intervention on time
spent screen viewing at the weekend by 22%. There was no notable change in the effect of the
intervention on consumption of snacks or high-energy drinks following adjustment for mediators.

Effect of the Active for Life Year 5 intervention on outcomes at
12-month follow-up

Figure 2 shows the trial profile with numbers followed up at 12 months. Figures are broadly similar to
those shown in Figure 1 for the analyses immediately after intervention, showing high levels of retention
of study participants.

None of the schools withdrew from the study and so all of the randomised units are present at baseline
and follow-up. The percentages given in brackets in Figure 2 are based on the total number of children
who were pupils in the randomised schools at baseline. Not all of the pupils with a follow-up measure

TABLE 13 Comparison of baseline mediators by randomised group

Characteristic

Intervention schools
(N= 1064)

Control schools
(N= 1157)

Number
Mean (SD)
or n (%) Number

Mean (SD)
or n (%)

Physical activity self-efficacy 1017 96.0 (15.3) 1085 95.3 (16.0)

Fruit and vegetable self-efficacy 1016 87.5 (15.4) 1079 85.7 (17.7)

Perceived maternal logistic support for physical activity 989 9.2 (2.4) 1065 9.1 (2.4)

Perceived paternal logistic support for physical activity 931 9.0 (2.4) 1002 8.8 (2.6)

Perceived maternal modelling of physical activity 991 14.3 (3.8) 1069 14.3 (4.1)

Perceived paternal modelling of physical activity 934 15.2 (3.7) 1010 15.0 (3.9)

Perceived maternal limitation of sedentary behaviour 989 11.3 (3.5) 1067 11.0 (3.6)

Perceived paternal limitation of sedentary behaviour 930 10.8 (3.5) 1003 10.4 (3.6)

Perceived parental modelling of fruit and vegetable consumption 1013 33.5 (8.0) 1078 33.0 (8.5)
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TABLE 14 Main ITT analyses of the effect of the AFLY5 intervention on potential mediators assessed immediately
after the end of the intervention (numbers vary by mediator as indicated in the table)

Outcome

Control group
(reference group) Intervention group Main effect (group difference)

na Mean (SD) Number Mean (SD) na
Difference in
means (95% CI) p-value

Physical activity self-efficacy 1092 97.4 (12.2) 1022 97.4 (13.8) 2114 –0.2 (–1.4 to 1.0) 0.74

Fruit and vegetable self-efficacy 1093 87.2 (15.8) 1020 89.7 (14.4) 2113 2.2 (0.7 to 3.8) 0.005

Perceived maternal logistic
support for physical activity

1077 9.5 (2.2) 1006 9.5 (2.3) 2083 –0.1 (–0.3 to 0.1) 0.56

Perceived paternal logistic
support for physical activity

1033 9.0 (2.4) 977 9.2 (2.4) 2010 0.1 (–0.1 to 0.3) 0.45

Perceived maternal modelling of
physical activity

1079 14.8 (3.6) 1006 14.8 (3.7) 2085 0.1 (–0.2 to 0.3) 0.71

Perceived paternal modelling of
physical activity

1033 15.3 (3.6) 975 15.5 (3.7) 2008 0.1 (–0.2 to 0.5) 0.48

Perceived maternal limitation of
sedentary behaviour

1078 11.3 (3.5) 1006 11.8 (3.4) 2084 0.5 (0.1 to 0.8) 0.01

Perceived paternal limitation of
sedentary behaviour

1031 10.6 (3.5) 977 10.9 (3.5) 2008 0.4 (–0.1 to 0.8) 0.09

Perceived parental modelling
of fruit and vegetable
consumption

1089 33.9 (7.8) 1017 34.4 (7.9) 2106 0.7 (–0.3 to 1.6) 0.17

Knowledge 1092 7.1 (1.4) 1021 7.5 (1.5) 2113 0.5 (0.2 to 0.7) < 0.001

a Number of participants.
Notes
All differences in means with their 95% CIs have been estimated using a multilevel linear regression model to account for
clustering (non-independence) among children from the same school. The following baseline/school stratifying covariables
were included: age, sex, the baseline measure of the mediating outcome under consideration, school involvement in other
health-promoting activities, and school area level of deprivation.

TABLE 15 The main effect of the intervention on the three secondary outcomes found to be affected by the
intervention, both before and after adjustment for potential mediators

Outcome

Main effect of the intervention
on the outcomes (group
difference)a

Main effect (group difference)
of the intervention on the
outcomes after adjusting for
relevant potential mediators

Reduction in
association (%)nb

Difference in
means (95% CI) p-value nb

Difference in
means (95% CI) p-value

Time spent screen
viewing (minutes/
day, Saturday)

2121 –20.86
(–37.3 to –4.42)

0.01 2083 –16.26c

(–33.26 to 0.74)
0.06 22.05

Servings of snacks
(number/day)

2121 –0.22
(–0.38 to –0.05)

0.01 2112 –0.20d

(–0.37 to –0.04)
0.02 9.1

Servings of high-energy
drinks (number/day)

2121 –0.26
(–0.43 to –0.1)

0.002 2112 –0.26d

(–0.43 to –0.09)
< 0.001 0

a Results are taken from the first publication assessing the effect of interventions of the outcomes at the first follow-up.62

b Number of participants.
c Additionally adjusted for maternal limitation of sedentary behaviour and knowledge as potential mediators.
d Additionally adjusted for fruit and vegetable self-efficacy and knowledge as potential mediators.
Notes
All differences in means with their 95% CIs have been estimated using a multilevel linear regression model to account for
clustering (non-independence) among children from the same school. The following baseline/school stratifying covariables
were included: age, sex, the baseline measure of the mediating variable under consideration, school involvement in other
health-promoting activities and school area level of deprivation.
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necessarily have a baseline measure (or vice versa), because of different pupils being absent at both main
and catch-up assessments at each time point and because of pupils leaving or moving between schools.
In all analyses, those who were randomised were analysed in the group (intervention or control) to which
they were randomised.

Figures 3 and 4 show differences in means between the control and intervention group, for the three
primary (see Figure 3) and nine secondary outcomes (see Figure 4), at baseline, immediate follow-up
and 12-month follow-up. These show that mean differences (and odds ratios for general and central
overweight/obesity) between children in intervention and control schools were essentially the same at the
12-month follow-up as they were immediately after the intervention.

Eligible schools (pupils) randomised
N = 60 (n = 2221)

Intervention schools
(N = 30)

Baseline
• Total, n = 1064
• Accelerometer, n = 646 (61%)
• Diet, n = 1019 (96%)
• Weight and height, n = 889 (84%)
• WC, n = 942 (89%)
• Screen time, n = 1024 (96%)

Control schools
(N = 30)

Baseline
• Total, n = 1157
• Accelerometer, n = 643 (56%)
• Diet, n = 1088 (94%)
• Weight and height, n = 953 (82%)
• WC, n = 1027 (89%)
• Screen time, n = 1099 (95%)

Intervention schools
(N = 30)

First follow-up
• Total, n = 1064
• Accelerometer, n = 603 (57%)
• Diet, n = 1024 (96%)
• Weight and height, n = 880 (83%)
• WC, n = 954 (90%)
• Screen time, n = 1024 (96%)

Control schools
(N = 30)

First follow-up
• Total, n = 1157
• Accelerometer, n = 649 (56%)
• Diet, n = 1097 (94%)
• Weight and height, n = 945 (82%)
• WC, n = 1027 (89%)
• Screen time, n = 1099 (95%)

Intervention schools
(N = 30)

Second follow-up
• Total, n = 1064
• Accelerometer, n = 527 (50%)
• Diet, n = 990 (93%)
• Weight and height, n = 870 (82%)
• WC, n = 935 (88%)
• Screen time, n = 990 (93%)

Control schools
(N = 30)

Second follow-up
• Total, n = 1157
• Accelerometer, n = 522 (45%)
• Diet, n = 1062 (92%)
• Weight and height, n = 923 (80%)
• WC, n = 993 (86%)
• Screen time, n = 1062 (92%)

FIGURE 2 The 12-month follow-up profile. N, number of schools; n, number of participants (school pupils).
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FIGURE 3 Difference in means between the control and intervention groups for the three primary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean time spent in MVPA;
(b) difference in mean time spent sedentary; and (c) difference in mean number of servings of fruit
and vegetables. (continued )
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FIGURE 3 Difference in means between the control and intervention groups for the three primary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean time spent in MVPA;
(b) difference in mean time spent sedentary; and (c) difference in mean number of servings of fruit and vegetables.
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FIGURE 4 Difference in means between the control and intervention groups for the nine secondary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean weekday screen viewing
time; (b) difference in mean Saturday screen viewing time; (c) difference in mean BMI z-score; (d) difference in
mean WC z-score; (e) difference in mean number of servings of snacks; (f) difference in mean number of servings
of high-fat food; (g) difference in mean number of servings of high-energy drinks; (h) difference in mean odds
ratio for being overweight; and (i) difference in mean odds ratio for being centrally overweight. (continued )
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FIGURE 4 Difference in means between the control and intervention groups for the nine secondary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean weekday screen viewing
time; (b) difference in mean Saturday screen viewing time; (c) difference in mean BMI z-score; (d) difference in
mean WC z-score; (e) difference in mean number of servings of snacks; (f) difference in mean number of servings
of high-fat food; (g) difference in mean number of servings of high-energy drinks; (h) difference in mean odds
ratio for being overweight; and (i) difference in mean odds ratio for being centrally overweight. (continued )
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FIGURE 4 Difference in means between the control and intervention groups for the nine secondary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean weekday screen viewing
time; (b) difference in mean Saturday screen viewing time; (c) difference in mean BMI z-score; (d) difference in
mean WC z-score; (e) difference in mean number of servings of snacks; (f) difference in mean number of servings
of high-fat food; (g) difference in mean number of servings of high-energy drinks; (h) difference in mean odds
ratio for being overweight; and (i) difference in mean odds ratio for being centrally overweight. (continued )

DOI: 10.3310/phr04070 PUBLIC HEALTH RESEARCH 2016 VOL. 4 NO. 7

© Queen’s Printer and Controller of HMSO 2016. This work was produced by Lawlor et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

39



1.0

(f)

0.5

0.0

M
ea

n
 d

if
fe

re
n

ce
 in

 n
u

m
b

er
 o

f
se

rv
in

g
s 

o
f 

h
ig

h
-f

at
 f

o
o

d
 (

95
%

 C
I)

–0.5

–1.0

Baseline Immediate follow-up 12-month follow-up

1.0

(g)

0.5

0.0

M
ea

n
 d

if
fe

re
n

ce
 in

 n
u

m
b

er
 o

f
se

rv
in

g
s 

o
f 

h
ig

h
-e

n
er

g
y 

d
ri

n
ks

 (
95

%
 C

I)

–0.5

–1.0

Baseline Immediate follow-up 12-month follow-up

FIGURE 4 Difference in means between the control and intervention groups for the nine secondary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean weekday screen viewing
time; (b) difference in mean Saturday screen viewing time; (c) difference in mean BMI z-score; (d) difference in
mean WC z-score; (e) difference in mean number of servings of snacks; (f) difference in mean number of servings
of high-fat food; (g) difference in mean number of servings of high-energy drinks; (h) difference in mean odds
ratio for being overweight; and (i) difference in mean odds ratio for being centrally overweight. (continued )
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FIGURE 4 Difference in means between the control and intervention groups for the nine secondary outcomes at
baseline, immediate follow-up and 12 months post intervention. (a) Difference in mean weekday screen viewing
time; (b) difference in mean Saturday screen viewing time; (c) difference in mean BMI z-score; (d) difference in
mean WC z-score; (e) difference in mean number of servings of snacks; (f) difference in mean number of servings
of high-fat food; (g) difference in mean number of servings of high-energy drinks; (h) difference in mean odds
ratio for being overweight; and (i) difference in mean odds ratio for being centrally overweight.
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Table 16 shows differences in means for all outcomes at the long-term follow-up from the main ITT
analyses. None of the three primary outcomes differed between children in schools allocated to the AFLY5
intervention and those allocated to the control group at the end of the 12-month follow-up. Differences
in secondary outcomes were consistent with those seen at the end of the immediate follow-up with no
evidence that the previously reported beneficial effects for child-reported screen viewing at weekends,
consumption of snacks and consumption of high-energy drinks had notably diminished over time.
Consumption of high-fat foods also appeared lower in children from intervention schools. However,
none of these reached our predefined level of statistical significance after accounting for multiple testing.
There was no evidence of effect of the intervention on other secondary outcomes.

TABLE 16 Main ITT analyses of the effect of the AFLY5 intervention on primary and secondary outcomes assessed
12 months post intervention (numbers of participants vary by outcome as indicated in the table)

Outcome

Control group
(reference group) Intervention group

Main comparison between the
two groups (intervention
vs. control)

na
Mean (SD) or
number (%) na

Mean (SD) or
number (%) na

Difference in
means or odds
ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA
(minutes per day)

522 52.56 (20.67) 527 54.37 (22.23) 1049 2.48
(–1.80 to 6.77)

0.26

Time spent in sedentary
behaviour (minutes
per day)

522 461.78 (66.33) 527 465.46 (70.61) 1049 2.79
(–7.78 to 13.37)

0.26

Servings of fruit and
vegetables (number
per day)

1062 1.80 (1.55) 990 1.82 (1.59) 2051 0.01
(–0.16 to 0.17)

0.94

Time spent screen viewing
(minutes per day, weekday)

1062 148.01 (126.39) 990 138.88 (125.00) 2051 –10.74
(–26.30 to 4.81)

0.18

Time spent screen viewing
(minutes per day, Saturday)

1062 180.52 (164.82) 990 167.71 (156.28) 2051 –16.03
(–32.82 to 0.73)

0.06

BMI (z-score) 923 0.03 (1.02) 870 –0.03 (0.97) 1793 0.01
(–0.04 to 0.06)

0.72

WC (z-score) 993 0.03 (1.04) 935 –0.03 (0.95) 1928 –0.04
(–0.13 to 0.05)

0.36

Servings of snacks
(number per day)

1062 2.11 (1.55) 990 1.99 (1.47) 2051 –0.11
(–0.29 to 0.06)

0.19

Servings of high-fat foods
(number per day)

1062 0.86 (0.94) 990 0.74 (1.07) 2051 –0.12
(–0.25 to 0.00)

0.05

Servings of high-energy
drinks (number per day)

1062 2.38 (1.58) 990 2.19 (1.45) 2051 –0.20
(–0.39 to -0.01)

0.04

Binary outcomes (odds ratios)

Generally overweight/obese 923 194 (21.02) 870 175 (20.11) 1793 1.00
(0.72 to 1.37)

0.98

Centrally overweight/obese 993 421 (42.40) 935 394 (42.14) 1928 1.08
(0.80 to 1.46)

0.62

a Number of participants.
Notes
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing).
All differences in means/odds ratios with their 95% CIs have been estimated using a multilevel model to account for
clustering (non-independence) among children from the same school. Multilevel multivariable linear regression was used for
effects of the intervention on continuously measured outcomes and multilevel multivariable logistic regression was used
for binary outcomes. The following baseline/school stratifying variables were included: age, sex, the baseline measure of the
outcome under consideration, school involvement in other health-promoting behaviours and school area level of deprivation.
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Results from the per-protocol analyses were consistent with the results of the ITT analyses (Table 17) and,
as with the analyses for immediate outcomes, results did not differ in sensitivity analyses, testing our
assumptions regarding missing data.

Results of the economic evaluation

Primary analyses
Table 18 shows a breakdown of the resource use and costs incurred during the training days and the
delivery of the AFLY5 lessons from the combined school and provider perspective. The main cost drivers for
the intervention were the claims by the schools for replacement teachers needed to cover the teachers’
attendance at the training days (£5.00 per pupil, £5095.00 in total); the trainers’ fees (£2.00 per pupil,
£2166.00 in total); the time spent by the research staff organising and attending the training days (£2.00
per pupil, £2492.00 in total); and the printing costs of the materials for the AFLY5 lessons and the
homework (£6.00 per pupil, £6694.00 in total). We estimated the opportunity cost of implementing
AFLY5 in schools (i.e. the cost of teaching AFLY5 minus the cost of teaching the usual curriculum based on
data from schools in the control arm) to be £0.05 per pupil. The costs varied by school, ranging from
approximately £13.00 to £36.00 per pupil. The variations between the schools were driven by the costs of
the teachers’ attendance at the training days.

The cost–consequence analysis showed that, for the three secondary outcomes that were affected by the
intervention, it cost £18 per child (£18,944 in total) to reduce self-reported time spent on screen viewing
at the weekend by 20.86 minutes, self-reported consumption of snacks by 0.22 snacks per day and
self-reported consumption of high-energy drinks by 0.26 servings per day.

From the teachers’ perspective, teachers spent, on average, more time travelling to the training day venue
than they usually spent travelling to school; this equated to an additional 0.68 minutes’ travel time per
pupil, generating an extra cost of £0.19 per child (£206 in total).

Sensitivity analyses
Table 19 shows the results of sensitivity analyses for the primary (perspective of combined provider and
school). These results suggest that the main analyses are robust to our assumptions regarding missing data.

Secondary analyses
Only 626 (28%) parental questionnaires [278 (13%) in the intervention and 348 (16%) in the control arm]
were returned. In the returned questionnaires the item non-response varied between 0% and 6%.
Table 20 shows the results of the cost differences between the intervention and control arms from the
perspective of the parents and the NHS, using a CCA and including maximum numbers for each item.
After adjustment for the child’s age, sex, area deprivation level for the school and the engagement of the
school in health-promoting activities (over and above AFLY5), all of the parental and NHS costs appeared
greater in those from schools randomised to intervention compared with those randomised to control.
However, all of these results were imprecisely estimated with wide CIs consistent with no difference. With
the exception of the NHS costs, adjustment for covariables produced notable differences in comparison
with the unadjusted results (although results were all consistent with the null hypothesis, whether or not
adjusted). The IMD34 is the covariable that has most effect, and it contributed to change in all of the results
that differed with adjustment. Other covariables that contributed to some of the change in results with
adjustment were age (total cost from a parental perspective), child’s sex (costs of parental time) and the
level of school involvement in healthy activities (expenditure in out-of-school activities). The greater NHS
cost is likely to be exaggerated as it was influenced by one participant who was reported to have had
surgery for a condition that is unlikely to have been influenced by the intervention (adrenal surgery); this
was despite the question that specifically asked about treatments that were related to physical activity
injury. Other variables in the cost–consequence analyses were largely normally distributed with no evidence
of effect by ‘outliers’.
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TABLE 17 Per-protocol analyses of the effect of the AFLY5 intervention on primary and secondary outcomes
assessed 12 months post intervention (numbers of participants vary by outcome as indicated in the table)

Outcome

Control group
(reference group) Intervention group

Main comparison between the
two groups (intervention
vs. control)

na
Mean (SD) or
number (%) na

Mean (SD) or
number (%) na

Difference in
means or odds
ratio (95% CI) p-value

Continuous outcomes (differences in means)

Time spent in MVPA
(minutes per day)

523 52.46 (20.78) 356 54.15 (22.27) 879 2.65
(–2.12 to 7.42)

0.28

Time spent in sedentary
behaviour (minutes
per day)

523 463.53 (77.48) 356 466.17 (70.58) 879 3.86
(–8.80 to 16.51)

0.55

Servings of fruit and
vegetables (number
per day)

1062 1.80 (1.55) 701 1.91 (1.66) 1762 0.05
(–0.15 to 0.25)

0.63

Time spent screen viewing
(minutes per day, weekday)

1062 148.01 (126.39) 701 134.98 (120.94) 1762 –8.97
(–26.81 to 8.87)

0.32

Time spent screen viewing
(minutes per day, Saturday)

1062 180.52 (164.82) 701 159.35 (149.97) 1762 –21.73
(–41.19 to –2.26)

0.03

BMI (z-score) 923 0.03 (1.02) 612 –0.03 (0.98) 1535 0.01
(–0.05 to 0.07)

0.69

WC (z-score) 993 0.03 (1.04) 657 –0.04 (0.94) 1650 –0.03
(–0.13 to 0.06)

0.52

Servings of snacks
(number per day)

1062 2.11 (1.55) 701 2.07 (1.48) 1762 –0.03
(–0.23 to 0.16)

0.72

Servings of high-fat foods
(number per day)

1062 0.86 (0.94) 701 0.75 (1.15) 1762 –0.11
(–0.26 to 0.04)

0.14

Servings of high-energy
drinks (number per day)

1062 2.38 (1.58) 701 2.22 (1.43) 1762 –0.18
(–0.41 to 0.5)

0.12

Binary outcomes (odds ratios)

Generally overweight/obese 923 194 (21.02) 612 121 (19.77) 1535 0.98
(0.68 to 1.41)

0.91

Centrally overweight/obese 993 421 (42.40) 657 272 (41.40) 1650 1.06
(0.76 to 1.49)

0.72

a Number of participants.
Notes
Per-protocol analysis defined as teaching at least 70% (11 out of the 16) AFLY5 lessons. All participants from the
intervention schools where the teacher taught fewer than 11 lessons are excluded from these analyses.
Outcomes in bold are primary outcomes (p< 0.05 indicates statistical significance); all others are secondary outcomes
(p< 0.01 indicates statistical significance after taking account of multiple testing)
All differences in means/odds ratios with their 95% CIs have been estimated using a multilevel model to account for
clustering (non-independence) among children from the same school. Multilevel multivariable linear regression was used for
effects of the intervention on continuously measured outcomes and multilevel multivariable logistic regression was used for
binary outcomes. The following baseline/school stratifying variables were included: age, sex, the baseline measure of the
outcome under consideration, school involvement in other health-promoting behaviours and school area of
level deprivation.
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TABLE 18 Active for Life Year 5 resource use and costs: providers and school perspectives

Resource (intervention arm only)
Resource use
per pupil

Unit
cost (£)

Cost per
pupil (£)

Total cost
(£) (n= 1064)

Training days

Research staff time: organisation of and attendance at
training days (£/minute)

6.00 0.39 2.34 2492.00

Administrative staff time spent organising and attending
training days (minutes)

0.59 0.21 0.12 131.00

Telephone calls: connection charge (£/call) 0.06 0.15 0.008 8.85

Telephone calls: cost (£/minute) 0.17 0.09 0.015 15.93

Trainers’ fees (£) N/A N/A 2.04 2166.00

Refreshments (£) N/A N/A 0.68 724.00

Venue hire (£) N/A N/A 0.10 110.00

Primary schools staff time on telephone calls (£/minute) 0.14 Varies 0.04 42.90

Teachers’ attendance at training days (£) N/A N/A 4.79 5095.00

Car mileage to attend training days (£/mile) 0.38a 0.45 0.17a 184.00

Car park fee (£) N/A 10.00 0.07 70.00

Transport fare (bus) to attend training days (£/return) N/A 2 0.002 2

Transport fare (train) to attend training days (£/return) N/A 4 0.004 4

Other teacher-incurred training day costs (£) N/A N/A 0.006b 6.83

Delivery of intervention

Research staff time: production of teaching and
homework materials (£/minute)

1.00 0.39 0.39 417

Administrative staff time: production of teaching and
homework materials (£/minute)

1.66 0.21 0.35 371

Telephone calls: connection charge (£ per call) 0.005 0.15 0.001 0.75

Telephone call: cost (£ per minute) 0.01 0.09 0.001 1.35

Consumables used to prepare the intervention:
printing (£)

N/A N/A 6.29 6694.00

Other consumables used to prepare the intervention
(CDs, folders, dividers) (£)

N/A N/A 0.30 321.00

Consumables used during the lessons (£) N/A N/A 0.04 40.00

Opportunity cost of delivering AFLY5 N/A N/A 0.05c 48.00

Total cost of intervention (£) N/A N/A 17.80 18,944

N/A, not applicable.
a n= 28 schools, 964 children.
b n= 28 schools, 1012 children.
c n= 15 schools, 421 children.
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TABLE 19 Sensitivity analyses for the cost–consequence results from the provider and school perspective

Analysis Cost per pupil (£) Total cost (£)

Main analyses: total cost of the intervention (£) 17.80 18,944.00

Sensitivity analysis 1: increased venue hire cost

Total cost of the intervention (£) 18.01 19,164.00

Sensitivity analysis 2: cost of teachers attending training day

Total cost of the intervention (£) 17.60 18,728.00

Sensitivity analysis 3: opportunity cost of teaching AFLY5

Total cost of the intervention (£) 17.81 18,951.00

TABLE 20 Difference in mean costs from the perspective of parents and the NHS (numbers differ for each item)

Item
Mean costs (SD)
(£) intervention

Mean cost (SD)
(£) control

Unadjusted difference
in mean costs
(95% CI) (£)

Adjusted difference
in mean costs
(95% CI) (£)

Total parental time (n= 557) 693.00 (898.00) 759.00 (942.00) –65.71
(–221.00 to 86.00)

19.88
(–133.00 to 199.00)

Total household
expenditure (n= 596)

2383.00 (851.00) 2337.00 (805.00) 45.98
(–80.11 to 176.00)

127
(–6.65 to 259.00)

Total household expenditure
adjusted for household
members (n= 587)

74.84
(–65.94 to 200.00)

Total costs

Parental perspective (n= 536) 3109.00 (1367.00) 3090.00 (1291.00) 19.06
(–201.00 to 246.00)

196.00
(–40.12 to 430.00)

Parental perspective adjusted
for household members
(n= 528)

134.00
(–84.55 to 387.00)

NHS perspective (n= 589) 122.00 (1816.00) 16.95 (72.99) 105.50
(–10.75 to 558.40)

113.96
(–11.76 to 641.22)
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Chapter 4 Process evaluation

Introduction

The purpose of completing a process evaluation of the AFLY5 trial was to contextualise the trial effectiveness
and cost-effectiveness results, with respect to how the intervention may or may not have worked and, if it
was found to be effective, what might be required for it to be sustained in the real world.

Aims

There were three main aims of the process evaluation:

1. to assess the fidelity of the intervention delivery
2. to assess whether or not the intervention worked in the way that it was expected to, in terms of the

intervention logic model (see Figure 5)
3. to consider the sustainability of the intervention and how it could be rolled out if it was shown to

be effective.

Research questions

In order to address the aims of the process evaluation, we devised the following research questions (RQs),
shown below in relation to the research aims:

l Aim 1: to assess the fidelity of the intervention delivery.

¢ RQ 1. To what extent was the intervention delivered as planned?
¢ RQ 2. In what ways, if any, did the teachers adapt the programme and what were the reasons for

these adaptations?

l Aim 2: to assess whether or not the intervention worked in the way that it was expected to, in terms
of the intervention logic model (see Figure 5).

¢ RQ 3. What changes did the children make in response to the intervention?
¢ RQ 4. What changes were feasible for them to make?

l Aim 3: to consider the sustainability of the intervention and how it could be rolled out if it was shown
to be effective?

¢ RQ 5. What could we do to improve AFLY5?
¢ RQ 6. What are the implications for future school-based diet and physical activity interventions?
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Logic model

The logic model for AFLY5 (Figure 5) attempts to visually represent the theoretical underpinnings of the
intervention, the content of the intervention, the processes by which the intervention was assumed to
work, the context in which the intervention was delivered and the outcomes it was hoped would be
achieved. The AFLY5 intervention draws on social cognitive theory.27,28 Mediators (children’s knowledge
and self-efficacy) that, according to social cognitive theory, would be a key method through which the
intervention might result in behaviour change, were included in the model and the process evaluation
explored evidence of whether or not the intervention influenced these mediators from the perspective
of reports by the children in focus groups (Chapter 3 provides the quantitative effects on these mediators).

Contextual factors, such as household characteristics or school and policy contexts, that could impact on
the intervention and might be relevant to how effectively it might be disseminated if it were shown to be
cost-effective were also included in the model and explored in the process evaluation.

Methods

The methods of data collection used in this process evaluation, from whom the data were collected,
when they were collected and which RQs the data contributed to are summarised in Table 21. With the
exception of two teacher training observation sessions, all observation sessions, interviews and focus
groups were carried out by the same trained qualitative researcher. A second trained qualitative researcher
carried out the first two teacher training sessions, and the two researchers discussed and shared
observation notes and research techniques prior to the handover.

Additional interviews were planned at the outset of AFLY564 but did not take place. We had intended
to interview teachers a second time at the same time as the 12-month follow-up to see whether or not
they had a lasting impression of the follow-up. However, it became apparent that these interviews
were unlikely to add substantial new information to the large number of data that had been collected
(see Table 21), and we were concerned that conducting these interviews would reduce the time the
researcher had available for coding and analysing the existing data. We had also intended to interview
Directors of Public Health. However, those interviews became infeasible because of significant structural
changes in public health in England occurring at the time that work would have been conducted.
Lastly, we did not intensively chase head teachers who did not respond to our requests for an interview.

Sampling and recruitment
The process evaluation for AFLY5 involved collecting data from five groups, with participants in these
groups being selected from both intervention and control schools:

l year 5 teaching staff
l head teachers
l parents of year 5 pupils
l year 5 pupils (aged 9–10 years): as the topics covered in the focus groups with these pupils did not

relate to key intervention issues these data will be reported separately from this report.

The intervention teaching staff were chosen to provide direct feedback on experiences of delivering the
intervention, intervention fidelity and how it could be improved. The other four groups included
participants from intervention and control schools to obtain an overview of how both AFLY5 and normal
diet, physical activity and healthy living education lessons were delivered and received within the
school setting.
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TABLE 21 Summary of process evaluation data collection and analysis

Type of data
collection required

Whom it will be
collected from? Time frame for collection Research aimsa

School audits

Baseline Teachers/head teachers June 2011–October 2011 A2 RQ4

A2 RQ6Follow-up 1 Teachers April 2012–September 2012

Follow-up 2 Teachers February 2013–July 2013

Teacher training observations Teachers September 2011–January 2012 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ5

A2 RQ6

Teacher training evaluation
forms

Teachers September 2011–January 2012 A1 RQ2

A1 RQ2

A1 RQ3

A2 RQ4

A2 RQ5

Lesson observations Teachers, children November 2011–April 2012 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ3

A2 RQ4

A2 RQ5

A2 RQ6

Teacher logs Teachers September 2011–June 2012 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ5

A2 RQ6
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TABLE 21 Summary of process evaluation data collection and analysis (continued )

Type of data
collection required

Whom it will be
collected from? Time frame for collection Research aimsa

Interviews

Teachers Teachers October 2012–May 2013 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ3

A2 RQ4

A2 RQ5

A2 RQ6

Head teachers Head teachers October 2012–May 2013 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ3

A2 RQ4

A2 RQ5

A2 RQ6

Parents Parents November 2012–May 2013 A1 RQ1

A1 RQ2

A1 RQ3

A2 RQ3

A2 RQ4

A2 RQ5

A2 RQ6

a Indicates the aim and the specific RQ that each type of data will contribute to. For example, interviews with teachers
contribute to A1 RQ1.
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Selection of intervention and control schools for the process evaluation
All intervention arm AFLY5 year 5 teaching staff were invited to participate in a one-to-one in-depth
interview with the aim that we would continue to interview all who agreed to participate until we had
clearly reached saturation in the analysis. For data collection from control arm year 5 teachers, control and
intervention arm head teachers, pupils and parents, we planned to sample from 12 purposively selected
schools on a first come, first served basis until saturation was reached. These schools were selected to
represent different levels of area deprivation (high, medium and low) and different Ofsted (Office for
Standards in Education, Children’s Services and Skills) scores at the time of entry into the study (July 2011)
(high vs. low).63 Of these, six would be intervention and six would be control schools. Participation in the
process evaluation was not compulsory and, if a school declined, this did not affect its participation in the
main part of the study. Initially, if a school declined, a school with a similar profile was approached to
replace it. In practice, we were unable to reach our recruitment target this way and eventually opened up
the invitation to all AFLY5 schools in order to recruit 12 schools to the process evaluation.

For all types of data collection the final number recruited was guided by the point at which saturation was
reached (i.e. the point at which no new data were emerging). If this had clearly been reached before the
anticipated number of participants had been interviewed, or focus groups conducted, then the number
would be lower. If it had not been reached by the end of the anticipated numbers we would have
attempted to recruit more participants. The anticipated numbers are based on our previous experience
with similar research and from published research in similar areas.31,65–67

The numbers of actual schools/participants that participated in interviews/focus groups, along with the
anticipated numbers, are indicated in Table 22.

Recruitment of teaching staff
We aimed to recruit as many as possible of the teaching staff who delivered the intervention to allow us to
obtain very detailed information about their delivery of the AFLY5 lessons. This included whether they
talked about the AFLY5 lessons when asked general questions about teaching health promotion or about
the study in general, and also their responses to prompts about the AFLY5 teaching materials, training
days, etc. They were invited by e-mail to take part in an interview, with the aim of interviewing one
teacher per school. The information sheet and consent form were attached to the e-mail. If they had not
replied after 2 weeks, a follow-up call was made or e-mail sent.

TABLE 22 Recruitment for process evaluation

Group Participants Data collection method

Number of schools Number of participants

Anticipated Actual Anticipated Actual

Intervention Year 5 teachers Interview 30 15 30–48 20

Head teachers Interview 6 4 6 4

Parents of year 5 pupils Interview 6 6 12–18 14

Year 5 pupils Focus group 6 6 36–48 36

Control Year 5 teachers Interview 6 6 6–18 8

Head teachers Interview 6 6 6 6

Parents of year 5 pupils Interview 6 6 12–18 15

Year 5 pupils Focus group 6 6 36–48 34
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We also recruited eight control arm AFLY5 teaching staff members, which included at least one from
each of the six process evaluation control schools (selected as described above). We anticipated that
with teachers from just these six control arm AFLY5 schools we would obtain sufficient information to
understand if the current syllabus (without AFLY5) covered some or a substantial part of the topics covered
in the AFLY5 lessons.

Recruitment of head teachers
Intervention and control arm head teachers were invited from the 12 schools (six intervention and
six control) as listed above. They were contacted via telephone or e-mail, with a follow-up telephone call
around 2 weeks later. Once the head teacher indicated that he or she was willing for the school to
participate, a convenient time was arranged for the interview to take place.

Recruitment of parents or guardians and children
All parents or guardians of year 5 children in the 12 selected schools (six intervention and six control) were
sent a letter informing them of the parental interviews and child focus groups. In the case of the parental
interviews, an information sheet and reply form were included informing the parents about the interviews
and asking if they wanted to take part. Parents who replied to say they were interested in participating
were contacted by telephone to arrange a convenient time for either a telephone or a face-to-face
interview. If they opted for a telephone interview, parents were sent a consent form through the post.
If they opted for a face-to-face interview, a consent form was completed in person before the interview
started. Consent for parent interviews was on an opt-in basis.

In the same information pack parents were also sent an information sheet relating to the children’s focus
group. Parental consent for the children’s participation in the focus group was on an opt-out basis,
meaning any child could potentially be approached to participate in the focus group unless their parent
had opted them out. Pupils from the selected 12 schools whose parents had not opted their child out
of the focus group research were purposively sampled and invited to participate in the focus groups.
Pupils were purposively sampled to ensure a balance of sexes, those with high and low levels of reported
self-efficacy for physical activity and high and low levels of parental support for physical activity.
Information on these characteristics was collected from all pupils participating in AFLY5 as part of the
baseline questionnaire. The children were given an information sheet before deciding whether or not to
take part in the focus groups. The children were then asked to give written assent to participate in the
focus group on the day prior to starting.

Data collection

The data were anonymised and any comments or observations relating to specific individuals or schools in
a way that could allow them to be recognised were removed.

School audits, baseline and follow-up
Audits were attempted in all schools (both intervention and control) once per academic year during
baseline, intervention and follow-up periods of the study (June 2011–July 2013). They were used to assess
physical activity provision, including the number of scheduled PE lessons per week and time allocated for
unsupervised outdoor play, school physical activity and nutrition policy (active travel, break-time play,
packed lunch policy, etc.) and number and type of school clubs provided. In 2011, these audits were
carried out over the telephone by a member of the AFLY5 team using a pro forma. In 2012 and 2013,
the audits were filled out by teachers in schools during the measurement process.
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Teacher training observation
Observations took place during the teacher training days for the group of teachers randomised to AFLY5.
The aim was to observe how effectively the messages of the training day were conveyed by the trainers,
and how these messages were received by the teachers. Observations included noting any questions and
issues raised by the teachers. Consent to observe the training day was sought from the trainers and the
teachers. A copy of the observation guide is in Appendix 3.

Teacher training evaluation forms
The AFLY5 training day was assessed using an evaluation form, which was completed by the teachers who
had received the training. A copy of the evaluation form is in Appendix 4. The aim was to ask teachers
about their engagement with, and understanding of, the training provided and if they felt they knew
enough or required more information.

Lesson observations
We asked teachers for permission to observe the teaching of the AFLY5′ lessons. There are 16 lessons in
the syllabus and we wanted to observe each of these lessons twice, which would have allowed us to
observe in each school at least once. There were also two pilot observations. The observations did not
assess the general teaching ability of staff and no feedback was provided to anyone at the school other
than the teacher, and only when specifically requested. This was made very clear to the school (both in
the information letter and in person). No recording equipment was used (visual or audio) during the
observations, only hand-written notes were taken. Observations took place only in the intervention
schools. A copy of the observation guide is in Appendix 5.

Teacher log
We asked all year 5 teachers in intervention schools to complete a log of session delivery during the
intervention period (September 2011–June 2012) (n= 48). The log asked teachers to report the date that
the sessions were delivered, whether homework assignments were set and returned and any problems or
positive comments about the lesson. A copy of the teacher log is given in Appendix 6.

Interviews
Intervention and control arm AFLY5 teaching staff were interviewed to obtain information about their
views on what contributes to healthy lifestyles in general and for children specifically, on teaching health
promotion, whether they believe school- or education-based health promotion is effective in changing
children’s behaviours and what teaching activities they are involved in that are concerned with health
promotion (and specifically promoting healthy diet and physical activity). They were also asked how they
felt about delivering these lessons and their likely effectiveness. Information was sought on the teachers’
views of the children wearing the accelerometers and any barriers they perceived to them doing this
for the required time and returning the accelerometers. There were also some questions about the
intervention for the teaching staff in intervention schools, mainly related to how they found the
experience. A copy of the topic guide is provided in Appendix 7. The interviews were held post
intervention either at school or at a location chosen by the participant, at a time convenient for them.
The interviews took up to 60 minutes.

Intervention and control arm AFLY5 head teachers were interviewed to obtain information about their
views on healthy lifestyles in general and for children specifically, on teaching health promotion in schools
and if they believe school- or education-based health promotion is effective in changing children’s
behaviours. Information on what health-promoting activities (in any area of health promotion) were taking
place in their school at the time and their views on schools participating in research were also sought.
The head teachers from schools that had taken part in AFLY5 were also asked about their views of the
school taking part in this study. A copy of the topic guide is provided in Appendix 8. The interviews were
held post intervention at school, during the school day, and took up to 60 minutes.
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Intervention and control arm AFLY5 parents were interviewed to obtain information about their knowledge
of healthy lifestyles, whether they are aware of their children learning about healthy lifestyles in school,
their involvement in any homework assignments concerned with healthy lifestyles or health promotion and
what they remembered about their children being measured in school. The topic guide can be seen in
Appendix 9. The interviews were held post intervention either face to face, at their child’s school or the
university, or over the telephone, between 8 a.m. and 9 p.m. The interviews took up to 60 minutes.

Focus groups
Focus groups with intervention and control arm AFLY5 pupils were conducted to obtain information
about their views on what things make them healthy, how easy or hard they find it to do things that
make/keep them healthy. The topic guide is presented in Appendix 10. These questions were asked to
provide broader contextual data on the children’s understanding of issues related to diet and physical
activity and the teaching of these subjects in schools, irrespective of whether students were in the
intervention or control arm. These focus groups do not provide information in relation to the three
research aims of the process evaluation and are therefore not reported in this monograph. Data from
them may be used in separate future publications.

Analysis

Qualitative and quantitative process data were initially analysed separately and the different data sources
were then combined for each aim and RQs to address each RQ. How the data were analysed and
synthesised together is described in the sections below.

Types of data

Structured data
Both quantitative and more open qualitative responses from questionnaires or other structured data
collection instruments (e.g. school audit forms, teacher training evaluation forms and teacher logs) were
entered into a Microsoft Access® (2013 version, Microsoft Corporation, Redmond, WA, USA) database.
These data were then exported into Microsoft Excel® (2013 version, Microsoft Corporation, Redmond, WA,
USA) and from there imported into NVivo (version 10, QSR International, Warrington, UK) or Stata
(version 11, StataCorp LP, College Station, TX, USA).

Observation data
The hand-written notes taken during the observation sessions were typed up, using forms specific to the
type of data collection. Any comments that could identify people or schools were anonymised before
the transcripts were imported into NVivo. Codes were agreed by at least two members of the team. The
observation notes were coded and analysed thematically, with attention paid to the five different types of
data present:

i. verbatim quotes
ii. non-verbatim quotes
iii. actual observations
iv. reflections ‘in the moment’
v. reflections after the event.

A framework was drawn up with examples relating to thematic analysis. This does not preclude the use of
data relating to individual cases (teachers, lessons or schools). This analysis focused on how the teachers
related to the training and any suggestions on how to improve the training. Quantitative aspects of the
lesson observations were aggregated and descriptive statistics produced.
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Teachers’ logs
The quantitative data from the teachers’ logs were used to calculate descriptive statistics such as the
number of children attending per session, length of session, etc. The qualitative open responses were
analysed thematically, with particular attention paid to school context characteristics, as well as how
individual lessons worked in reality. In turn, the analysis helped us to understand how the intervention
functioned as a whole, with particular attention paid to the reasons for any changes or amendments
to the protocol/syllabus and whether or not they were successful, any unintended consequences of
the intervention that could be incorporated or avoided in the future, engagement of participants
(pupils, teachers and parents) and the acceptability of the intervention overall.

Interviews
Interviews were digitally recorded and verbatim transcripts prepared from the sound files. The transcripts
were checked for accuracy against the sound files and corrections were made if required. Any comments
that could identify people or schools were anonymised before the transcripts were imported into NVivo.
All of the transcripts were read and re-read in order to gain an overall understanding of participants’ views
and experiences. A framework analysis approach was then used in which initial codes were assigned to
the text. These codes were discussed by three authors, refined and amended via an iterative process.
The codes were then organised to identify overarching themes that were further discussed by the team.
Illustrative quotes that captured each theme were then derived.

The quotes collected as part of these themes were analysed further with particular focus on participants’
views of the intervention, school and community context characteristics, knowledge, self-efficacy,
parental support and behaviour change. Particular attention was paid to the reasons for any changes or
amendments to the protocol/syllabus, any unintended consequences of the intervention that could be
incorporated or avoided in the future, engagement of participants, acceptability of the intervention,
perceptions of self-efficacy, or other contextual issues relating to the school or household environments.

Quality implementation indicators
When carrying out the analysis, particular attention was paid to elements that we felt were essential for
the successful delivery of the intervention (following the style of the quality assurance framework
developed for the ASSIST smoking cessation intervention).68 These ‘essential elements’ drew on both
quantitative and qualitative findings from the process evaluation. The qualitative data provided important
details that ensured that, if the intervention was effective in quantitative terms, we could be sure that it
was also ‘successful’ in qualitative terms, according to the children, parents, teachers and head teachers
who were involved.

This allowed us to create a more realistic picture of the intervention using a combination of all the
methods used in the process evaluation, providing a view of the intervention ‘in the round’. This involved
looking at fidelity in a less mechanical way (although the more quantitative data will still be used),
in particular considering key aspects of intervention implementation such as:

l Whether or not teachers attended training.
l If it was a positive learning environment.
l The dose: including children only receiving part of the intervention.
l Children’s behaviour.
l Ethos: how the intervention material is handled and delivered.
l Adaptations of material: this could include ‘personal embellishment’ that aids delivery or adaptations

that are made in order to make the teaching culturally sensitive issues, which are likely to be ‘in the
spirit’ of the intervention and not changing the content, or it could include changes such as removing
some of the lessons or homeworks such that some of the key messages were lost.

This required consideration of, for example, whether or not the adaptations, etc., were ‘in the spirit’ of
what we were trying to do.
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As we considered fidelity to be more than just delivering the intervention lessons we needed to pay
attention to these other elements because, if the AFLY5 intervention was shown to be effective, it would
have been these observations that would have enabled us to provide useful guidance on what makes for
successful intervention implementation.

Results of the process evaluation

The six intervention schools used for the process evaluation are listed in Table 23, according to their IMD
and Ofsted score.34,63

It was not possible to recruit a school for each of the six options generated using this method; however,
the spread of schools reveals an equal number of schools with high and low levels of teaching quality
(three in each group), while the spread across the IMD scores34 also shows two schools per IMD group
(low, medium and high).

The qualitative data, from interviews with 20 teachers (from all intervention schools) and 14 parents
(from the six intervention schools in the process evaluation), presented below provide a more nuanced
picture to contextualise the quantitative data. Quantitative and qualitative data on the modernising
amendments made to the lessons in terms of length, differentiation for pupil ability and increased
engagement are presented before the final section which focuses on the teachers’ views of the intervention.

Training and preparation
A total of 44 teachers from 29 schools delivered the intervention. Overall, 43 participants attended the
training; 42 of these were teachers and one was a LSA. Data from the teacher training evaluation
questionnaires indicated that 42 of the 43 (98%) teachers/teaching assistants who attended training
agreed or strongly agreed with the statements ‘I feel confident that I can teach the nutrition sessions as
per the lesson plans’ and ‘I feel confident that I can teach the physical activity sessions as per the lesson
plans’. Teacher interview data indicated that, on the whole, they appreciated having the opportunity to
work through the programme during the training and, in particular, the opportunity to receive instruction
on the physical activity component:

I think the training we got when we came for the Active for Life was really, really helpful ‘cause it
certainly pointed out a few things to us . . . about like how easy it was to run different activities.

School 15, teacher 2 interview

TABLE 23 Sampling of intervention schools in the process evaluation

IMD score34
High level of teaching (Ofsted score
outstanding or good)63

Low level of teaching (Ofsted score
satisfactory or inadequate)63

Low School 24

School 56

Medium School 58 School 50

High School 36

School 3
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. . . I really liked the physical exercise training. And the activities that were supplied. Thought that was
really good and gave me lots of ideas. I still use them, even though I’ve moved on to a different class
. . . I thought the lady who ran the course was quite inspirational.

School 50, teacher 3 interview

Using data reported by the 39 teachers who noted at least one lesson preparation time in the teacher log,
the median length of lesson preparation time calculated across lessons delivered was 10 minutes
(IQR 10–20 minutes). Also from the teacher logs, 38 teachers noted at least once whether the lesson
preparation time was more than, less than, or the same as usual (n= 450 lessons with data for this
question). More preparation than usual was required for 46% of lessons, less time than usual for 15%
and the same preparation as usual for 38% of lessons. During the interviews several teachers indicated
negative feelings about the extra preparation time required and noted that it was often required for the
physical activity sessions:

I mean once the resources were made it was fine . . . I don’t spend a lot of time preparing PE lessons.
So I mean it might have been 15 minutes of reading through notes whilst it would have taken me
5 minutes normally so we are not talking a lot of time but . . . if it takes you 15 minutes and you are
teaching it for 45 minutes how much, how long does each lesson take to prepare?

School 10, teacher 2 interview

Dose
Of the 44 teacher logs, 41 were completed and returned to the study team. The remaining three teachers
were contacted by telephone and asked to provide only the number of lessons delivered and (if possible)
the dates of delivery. Data from these 44 teachers showed that the mean number of lessons delivered
was 12.3 out of all 16 lessons (SD 3.7 lessons, median 13.5 lessons, range 1–16 lessons) which equates
to 77% of the intervention. Of the 41 teachers that returned teacher logs and indicated that they had
delivered some of the intervention, all of them delivered lesson 1, but delivery declined over the
intervention period such that only 46% delivered lesson 16. Seven teachers out of 41 (17%) delivered all
16 of the lessons. The data from the teacher logs and interviews revealed that by far the most commonly
mentioned reason for not delivering all the lessons was lack of time to fit all the lessons into an already full
curriculum. This is explored further using data from the teacher interviews (see Chapter 4, Amendments).

The mean number of homework assignments delivered, calculated from data given in the teacher logs,
was 6.2 out of a total of 10 (SD 2.6, range 2–10) equating to 62%. Teachers who did not hand out the
homework assignments stated in both the teacher logs and interviews that they had to prioritise core skills
homework above those from the intervention:

All our homework is literacy+ numeracy at the moment, building up to end of year tests.
School 51, teacher 1, lesson 11 – written extract from teacher’s log

In interviews with the parents, 5 out of 13 stated with certainty that their children had received AFLY5
lessons, and could remember homework items that were definitely part of the AFLY5 programme.
Other parents were unsure about whether or not their children had received the lessons and
homework assignments.
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Reach
The reach, or percentage of children receiving all the lessons taught, calculated from teacher log data,
was 95%. The time frame over which the lessons were delivered was a median of 17.7 weeks
(IQR 9.1–23.3 weeks). The teacher logs indicated that there were two main patterns of delivery:
(1) a regular dose, fairly evenly spread out; and (2) a varied dose that changed in response to lack of time,
curriculum or engagement issues. As one teacher explained during an interview, they delivered AFLY5 in
a variable dose because of the length of time required to deliver the AFLY5 programme and the potential
for diminishing engagement over time:

. . . it went over a term or well over one term, normally every term’s like a fresh start, something
completely different . . . so they need that chopping and changing ‘cause otherwise . . . they’d hate it
and that’s with anything, that’s not just with Active for Life.

School 56, teacher 2 interview

Teaching staff
Based on the information reported in the teacher logs, among the 44 classes, all AFLY5 lessons over the
full period were delivered by the same teacher in 51%, by two teachers in 20%, by three teachers in 22%
and by four or more teachers in the remaining 7%. Out of the 80 teachers or teaching assistants listed as
delivering at least one AFLY5 lesson, 49% had received the training. Of the 494 lessons for which data on
who delivered the lesson were available, 386 (78%) were delivered by someone who had received the
training. Of the 108 sessions recorded as taken by staff not trained in the intervention, 25 (23%) were
covered by a main class teacher, 20 (19%) were taken by Preparation, Planning and Assessment (PPA)
cover staff, who enabled teachers to work away from the classroom, 13 (12%) were delivered by
supply teachers, nine (8%) by student teachers, nine (8%) by teachers whose status was not recorded,
one (1%) by a LSA and the remaining 31 sessions (29%) were taken by people whose status was not
recorded. AFLY5 lessons were considered suitable for handing over, since the lesson plan, worksheets
and homework assignments were prepared. As data from the teacher logs and interviews revealed,
the lessons that were handed over to these staff members, who were not trained in the use of AFLY5,
were often the physical activity or PE lessons:

I only taught a few lessons my PPA cover took the majority . . . He did more the physical the activities,
because he was taking PE.

School 45, teacher 1, interview

Amendments
The written materials provided no guidance about amending or adapting the lessons, but teachers were
told at the teacher training sessions that they should teach the lessons in the order that they were listed
and that they could amend content as long as the message and learning outcomes remained the same.
Observations of the teacher training sessions indicated that teachers were already considering, at that
stage, how the lessons could be adapted.

As they sit back down the teachers discuss how they might need to adapt a lesson for their own
classes. One teacher is heard to say: ‘My kids can’t read so those work cards won’t work’.

Observation notes, teacher training session on ‘Physical Activity games’ held on 27/09/2011

The participants (teachers) engage well with trainer 4, making comments or asking questions
throughout the session about how particular activities might work in their classes or how they might
adapt the games.

Observation notes, teacher training session on ‘A Safe Workout’ held on 03/10/2011

DOI: 10.3310/phr04070 PUBLIC HEALTH RESEARCH 2016 VOL. 4 NO. 7

© Queen’s Printer and Controller of HMSO 2016. This work was produced by Lawlor et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

59



Data from 39 teacher logs, when cross-referenced with 30 lesson observations, revealed that whether or
not the lesson was amended was recorded for a total of 468 sessions, and that 28% were amended.
A majority (89%) of the teachers amended the resources or lesson content on at least one occasion,
and each of the 16 lessons was amended by at least one of the teachers. Comparisons between
lesson observations and teacher intervention delivery logs revealed that some teachers did not record
amendments that were noted during the lesson observation. On 20 occasions the teacher stated that
they had not amended the session, but in nine (45%) of these sessions the observer indicated that
amendments had been made, suggesting that teachers may have under-reported amending the lessons
or had a different understanding of what constituted an amendment.

During interviews with 20 teachers from intervention schools (nine of whom were from schools included
in the process evaluation), those who reported amending lessons said that they did so because they felt
that the lessons or resource materials did not fully meet their needs. The reasons for their adaptations fell
into four main categories: adjusting length of lessons to suit the overall ability level of a particular class; a
need to differentiate for differing pupil ability; conversion for use with new technology; and making the
lessons more appealing to pupils to ensure their engagement.

Length of the lessons
The restrictions of fitting the lessons into the curriculum meant that lessons had to be altered according to
the needs of children. However, the teachers’ perception of the children’s ability or interest in the lessons
themselves also led to amendments to lesson length. As a teacher explained, it was a case of assessing their
pupils’ needs almost on a lesson-by-lesson basis rather than applying the lessons as laid out in the plan:

Just because when we looked at them, we go, there’s no way it’s going to take that long, I guess it’s
knowing your children, knowing what to do . . .

And we realised that it wouldn’t, you know, what was a 50-minute lesson, you probably run that in
half an hour.

School 56, teacher 3

Differentiation to take account of pupil ability
Amendments to the lessons and resource materials were also needed to account for children with lower
levels of ability, special education needs or for those who had English as an additional language (EAL).
These amendments varied from class to class, although a large number of reported changes related to
the mathematical content, such as calculating the time spent on certain activities or the amount of sugar
in certain drinks, as well as to the literacy content, as some of the vocabulary was deemed to be too
complicated. As this teacher explained:

I did like what the ‘Active for Life’ was trying to do, it didn’t quite fit our curriculum really, and the
materials were far too complicated . . . because of the EAL issues.

School 55, teacher 1 interview

Conversion of materials for use with new technologies
Amendments as a result of teaching style most often consisted of new slides that were compatible with
interactive whiteboards. As one teacher explained when asked if they had made any amendments to the
AFLY5 materials:

We used Active Inspire [interactive whiteboard] . . . when we were teaching the lessons just to get it in
a kind of format that we can use, just to make it a bit more user-friendly.

School 28, teacher 2 interview
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Engagement
Several of the amendments under the category of engagement could also be seen as ‘user-friendly’
changes, as they were primarily to make the lessons or resource materials more interesting, for either the
teachers, the pupils or both. Amendments in this category included altering activities to include new
aspects such as writing poems, making-up raps, creating posters or doing role play. As one teacher
explained, in relation to the nutrition lessons:

I just changed them, made them more fun. They were really boring.
School 50, teacher 3 interview

The idea that these lessons or materials needed to be made more ‘fun’ was mentioned in both the
interviews and teacher logs and was part of a theme identified in the qualitative data that indicated that
teachers were unenthusiastic about the teaching materials in their original format because they felt
that they were old fashioned.

Teachers’ views of the intervention
Although the quantitative fidelity of implementation data indicate that the AFLY5 intervention was well
implemented, the interviews and teacher logs revealed a mixed view of the intervention. Teachers often
noted the lack of time that they had to fit the lessons into an already full curriculum. This reasoning
allowed teachers to present an acceptable ‘public’ explanation for not always implementing the
intervention in full, which pointed to a structural constraint and, thus, did not involve them in overt
criticism of the intervention programme. There was a sense, however, both during the interviews and in
the analysis of the transcripts, that sometimes lack of time really meant lack of enthusiasm to make time
or that lessons were to be fitted in only when there was extra time. Teachers were not wholly negative or
positive about the intervention; the vast majority of responses were mixed:

So if anything this year we sort of almost missed it in a way because it was quite good at sort of, you
know, filling, when we had little bits of time, pockets of time, we could, we could squeeze it in.

School 50, teacher 1a interview

This did not mean, however, that teachers disliked the overall purpose of AFLY5; on the contrary, they
often mentioned how the messages behind the lessons were laudable, but that there were presentational
issues. As these teachers explained:

It’s an amazing initiative, I think it was really, really important but it was just a huge amount to
get through.

School 56, teacher 2 interview

So we did, a lot of the ideas were very good. But I just felt that the whole programme
needs updating.

School 51, teacher 2 interview

Problems or concerns with the resources provided as part of AFLY5 were mentioned by many of the
teachers, either for not being suited to their class, as this teacher explains:

Yeah I didn’t use any of your worksheets, I think I adapted every one of your worksheets.
School 10, teacher 1 interview

or for being rather old-fashioned when compared with other available resources:

I would suggest a DVD [digital versatile disc] or website resource to support the learning . . . Although
good, the resource does seem unambitious and rather old-fashioned.

School 46, teacher 1, written extract from teacher’s log
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The fact that teachers felt they had to alter the materials and that guidance and training on differentiation
for ability was not provided as part of AFLY5 meant that there was a good deal of preparation for some
teachers and this could also have contributed to the narrative regarding their lack of time. The results
presented earlier revealed that 46% of teachers felt that, on average, they needed more time to prepare
the AFLY5 lessons than regular lessons. This is perhaps not surprising given that these were completely
new lessons. One limitation of this evaluation was that we did not determine how the preparation time
for these lessons compared with that for any other completely new lesson. The trend towards more
preparation time for PE lessons than nutrition lessons, for some of the teachers, could also reflect a general
lack of enthusiasm for PE among some of the teachers. As this teacher reveals, this meant that, when they
were running out of time, PE components were often dropped:

And I have to admit if there are any bits that I skipped it was the PE bits because we were doing PE
anyway, but those required more preparation for me than a normal PE lesson.

School 10, teacher 1 interview

This could be seen as part of a wider issue relating to the lack of training and lack of confidence in
delivering PE experienced by some primary school teachers. As this teacher explains when describing why
the AFLY5 training was so helpful:

I am fairly keen on sport and PE in general but perhaps not the most confident in being able to teach
it to children and stuff. So sort of taking it on board and being positive about it and seeing a
sequence of lessons come about from it was actually very, very good.

School 36, teacher 1 interview

Some schools have found that one way to address this problem was to employ dedicated staff responsible
for delivering PE lessons across the school years. Teachers in some schools handed over all their PE lessons
to these staff and AFLY5 PE lessons were no exception. Again there was a tendency among some teachers
to hand over the PE lessons in particular:

I mean the handbook is quite straightforward and he is a bit of a sports, more of a sports expert so he
brought his sports expertise to it and what he tended to do was, he’d do the Active for Life lesson and
then he’d finish it up with a game or something so they actually had sort of like extra PE.

School 15, teacher 2 interview

PROCESS EVALUATION
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Chapter 5 Discussion

Principal findings of the randomised controlled trial

In this school-based cluster RCT, which is one of the largest to date and which takes account of the
limitations of previous RCTs, we found no evidence of effect on our three primary outcomes:
accelerometer-assessed time spent in MVPA; accelerometer-assessed time spent in sedentary behaviour;
and consumption of fruit and vegetables. This was the case at the follow-up conducted immediately after
the intervention and at the follow-up 1 year post intervention (that is, with no further lessons or teaching
aimed at promoting healthy activity and dietary levels during that year). At both the immediate and
long-term follow-up assessments, we did find that the intervention was effective in reducing child-reported
time spent screen viewing at weekends and self-reported consumption of snacks and of high-energy
drinks after taking account of multiple testing, but there was no effect on six other secondary outcomes
and the effects observed for these secondary outcomes at the long-term follow-up may have been caused
by chance. The discrepancy between no effect on accelerometer-assessed total sedentary behaviour
and a reduction in reported screen viewing at weekends might reflect some systematic reporting bias
(i.e. children from intervention schools remembering some of their lessons and homework assignments,
such as ‘Freeze my TV’ and systematically under-reporting screen viewing to please their teachers or
the fieldworkers). It is also possible that the intervention was effective specifically on screen viewing
activities but that these were replaced with other sedentary behaviours, such as reading, rather than
physical activities.

When we assessed potential mediators of the effect of the intervention on the outcomes, we found that
the intervention increased children’s perception of maternal efforts to limit the time they spent screen
viewing at the weekend and their knowledge related to the key messages of increasing physical activity,
reducing sedentary behaviour and healthy eating that the intervention targeted. These two mediators
explained approximately one-quarter of the effect of the intervention on screen viewing at the weekend.
At the time of undertaking the trial we were unable to identify any validated tools for assessing child
self-efficacy for reducing sedentary behaviour and so the parental efforts to limit this behaviour are
the only specific mediators that we assessed for it. It is possible that, had we been able to assess child
self-efficacy for reducing sedentary behaviour, the intervention might have increased it and that may
further explain some of the effect of the intervention on this outcome. That said, we did not find any
effect of the intervention on child self-efficacy for physical activity. Despite increasing the children’s
perception of the effort that mothers put into limiting their screen viewing and increasing the children’s
knowledge, the intervention did not affect accelerometer-assessed sedentary behaviour. It is possible that
there is some reporting error by the children in the intervention schools in relation to their self-reported
screen viewing at weekends and maternal limiting of this behaviour, as the intervention raised awareness
of the need to modify this behaviour. If reporting bias explained these findings we might have expected
to see similar results for other child-reported outcomes, which would be similarly biased. However, we do
not see effects with other reported outcomes, including one of the primary outcomes, report of fruit and
vegetable consumption.62

In addition to an effect on the children’s report on maternal limiting of sedentary behaviour and on
children’s knowledge, the intervention increased child self-efficacy for fruit and vegetable consumption,
although in our main analyses the intervention did not affect self-reported levels of fruit and vegetable
consumption. The disparity between this effect on self-efficacy and outcome suggests that for children
increasing self-efficacy is insufficient to change their behaviour in relation to fruit and vegetable
consumption. Although children of this age have some control over what they eat, parents will be
responsible for buying food. We were unable to identify any validated tools for assessing the child’s
perception of parental support and role modelling of fruit and vegetable consumption. Furthermore, a
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sense of having self-efficacy to change behaviour is not the same as the child wanting to change that
behaviour; both the self-efficacy and desire to change will be needed. Self-efficacy for fruit and vegetable
consumption was the only validated dietary self-efficacy questionnaire for children of this age that we
could identify at the time of this study but, together with knowledge, it did not mediate the effect of the
intervention on either consumption of snacks or high-energy drinks. So increasing children’s self-efficacy
for fruit and vegetable consumption does not appear to be an effective means of altering other
dietary changes.

The intervention did not have an impact on self-efficacy for being able to complete healthy levels of
physical activity or the child’s perception of maternal or paternal logistic support or role modelling
of physical activity. It is therefore perhaps not surprising that the intervention did not impact on
accelerometer-assessed time spent in MVPA.62 Physical activity in particular might require more intensive
or different interventions than the AFLY5 intervention, to increase self-efficacy and provide supportive
environments to enable both children and their parents to increase their physical activity. In recent decades
there has been a notable decline in children actively travelling to school (on foot or by bike), as opposed to
being driven.69 The children of today also spend considerably less time in physically active play, both in
school and outside school, than earlier generations, with reductions in the length of school break time,
smaller school playgrounds and less curriculum time dedicated to physical activity lessons contributing to
this.70–72 Thus, interventions that provide a supportive environment both inside and outside of school might
be essential to improve childhood levels of physical activity. This would be consistent with the World
Health Organization’s concept of health-promoting schools (HPSs),73 where not only do children learn
about healthy behaviours but the school environment is also supportive of healthy behaviours, by, for
example, providing secure cycle racks, safe routes (car-limited or car-free) to and from school and healthy
foods in canteens. A recent systematic review of the effect of schools adopting the HPS framework
identified some positive effects but also noted the need for more robust, high-quality evaluation research
in this area.74

Economic evaluation

Results of the economic analysis showed that the cost per child from a school and provider perspective
of implementing the intervention was £18 per pupil (£18,944 in total). Overall, the actual cost per pupil of
the intervention is modest and, if the intervention had proved effective, it is unlikely that this cost would
have been a barrier to its implementation.

In relation to the secondary analyses, AFLY5 appeared to be more costly than no intervention (control arm)
in terms of total household expenditure, costs from a parental perspective and costs from an NHS
perspective. However, these differences were imprecisely estimated with wide CIs that included the
null value.

Process evaluation

The data recorded in the teacher logs and observations of lessons show that AFLY5 was implemented with
a substantial degree of fidelity. Reach was high as 95% of children in intervention schools received lessons,
77% of all the lessons were taught and 62% of the homework assignments were delivered. Teachers did,
however, record having to amend and adapt 28% of the lessons. Although teachers voiced support for
the aims of AFLY5, their views of the programme itself were more mixed. After their training in AFLY5,
teachers recorded feeling confident that they could deliver the lessons, but, when interviewed at the end
of the intervention, some reported reticence about delivering the lessons on physical activity and a
tendency to delegate this teaching to a colleague. These factors may have affected the quality of the
delivery of the intervention and could therefore have influenced the null result.

DISCUSSION
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The findings of the process evaluation have a number of implications for the development and evaluation
of public health improvement interventions for use in educational settings. First, the main reason for the
omission of lessons or homework assignments given by teachers in AFLY5 was a lack of time and pressure
to focus on core literacy and numeracy skills. Finding the time to adapt the AFLY5 lessons for their children
was also problematic for teachers. Educational policy in England and elsewhere increasingly emphasises
academic attainment, and support for personal, social and health education has been downgraded since
the feasibility study.75 Evidence shows, however, that health and education are inextricably linked, with
the more educated enjoying better health and well-being, and students in good health having higher
academic attainment.76 Nevertheless, the primary purpose of schools is to educate, and those seeking to
improve students’ health need to work closely with teachers to ensure that interventions are understood
to be addressing both educational and health goals so that the time spent on health improvement
interventions is not perceived as doing so at the expense of educational attainment.

Second, although most teachers endorsed the need to improve children’s diets and increase levels of
physical activity, some also expressed frustration with the lesson materials, which they felt were out of date
and too generic. Teachers were particularly frustrated by the work needed to adapt the lesson plans to
make them suitable for children with different levels of ability and more interactive so that they could be
taught using new technologies such as interactive whiteboards. This probably reflects the rapid change in
use of teaching information technology relative to the considerable time period currently required to
develop an intervention and rigorously evaluate its effectiveness. Materials used in AFLY5 were originally
developed in the USA in the late 1990s,25 then in 2006 adapted for the AFLY5 pilot and feasibility study,
which was undertaken during 2006–9.40 Following an application for funding and further development
work,31 the full-scale RCT began in 2011. This timescale highlights the need for a more flexible approach
to designing and evaluating interventions and also the challenge in deciding how much to change an
intervention that has been used successfully elsewhere. As suggested by Craig and colleagues,77 pilot
work should examine developmental uncertainties rather than simply being a small-scale version of the
definitive trial. There are already good examples of best practice when it comes to the recruitment and
randomisation of schools in trials so that, in the future, smaller-scale piloting of the acceptability
of intervention materials, perhaps integrated as an internal pilot stage of the main trial,78 would avoid
intervention materials becoming out-dated and speed up the quest for effective public health
improvement interventions.

Third, our findings, like those of others,79 draw attention to the concerns that generalist school teachers
have about teaching physical activity lessons. In our study some teachers said they valued the training
AFLY5 provided on this; however, these lessons were more likely to be delegated to other staff who had
not been trained in the AFLY5 intervention. Acknowledging this issue when designing physical activity
lessons and ensuring that all those likely to get involved in the delivery of such an intervention are trained
in it would help to ensure that fidelity is maintained.

Strengths and limitations of the Active for Life Year 5 study

Main trial design
The study design was carefully developed to take account of known sources of bias in other RCTs in this
area. A protocol was published before recruitment started and a detailed analysis plan (to which we have
adhered) was written prior to any access to the study data. We developed an intervention according to
guidelines for complex interventions (see Rationale for the Active For Life Year 5 intervention)19,20 and we
have shown that it was both feasible to deliver and promising in our pilot RCT.29 Our sample size
calculation, which took account of the likely degree of clustering from our pilot and feasibility studies and
the number of outcomes that we planned to assess, indicated that we required a total of 1500 participants
from 60 schools to be randomised and 1275 included in the primary analyses.32,33 For all outcomes, except
those related to accelerometer data, we achieved considerably higher numbers than this. The number
included in the main analyses for accelerometer-based data was very slightly lower than this at both
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follow-up assessments (n= 1252 at immediate follow-up and n= 1066 at long-term follow-up). Sample
size calculations are an approximation of the numbers required, and we doubt that such a small difference
will have had a major impact on our conclusions. Participants were instructed to remove the accelerometer
during swimming and contact sports; waist-worn accelerometers provide poor assessments of cycling and,
as such, it may be the case that some activity in which the participants engaged was not captured. These
issues would, however, apply equally to both intervention and control arms and thus should not have
affected any assessment of intervention effectiveness. Consistent with widely adopted procedures, we
applied an 8 hour per day minimum wear time criterion for our accelerometer data.33 This may have meant
that some participants who were active but wore the monitor for < 8 hours were excluded. We have
previously shown that girls, children reporting that their parents restricted their sedentary behaviour and
those from schools with larger year group sizes were more likely to wear accelerometers for the required
time.80 Those from more deprived schools and who reported more weekday activity were less likely to
meet these requirements. However, the same criteria for how to wear the accelerometers were applied to
both intervention arms. Furthermore, wear time was similar in children in intervention and control schools,
and in sensitivity analyses at both the immediate and long-term follow-up assessments, using different
approaches to deal with missing data, the results were essentially the same as in the main analysis.
One school refused to deliver any of the intervention and others did not deliver all of the lessons.
However, the per-protocol analyses, which do not differ from the main ITT analysis for either the
immediate or the long-term follow-up, show that this does not explain the results.

At the time of applying for funding for the study we did not anticipate assessing effects of the intervention
on number of potential mediators that we ultimately assessed. However, these are plausible mediators for
our intervention and all have been assessed using questionnaires that have been developed and validated
for use in children of the age of those in our trial.45–50 Given that the original study design did not
anticipate all of these analyses, we did not take account of these mediators in our sample size calculation.
However, our effect estimates are precisely estimated with narrow 95% CIs, suggesting that we have
reasonable power to detect effects if they were present. All of the mediators were reported by the
children; thus, in relation to parental mediators, our analyses represent the effect of the intervention on
the children’s perception of these. Such perceptions might differ from what the parents actually did, but
we would argue that, for both the extent to which the parents provided logistic support and the role
modelling of healthy behaviours, the child’s perception is important. For example, parents might undertake
most of their physical activity during the day when the child is at school but that is not likely a useful
model for the child.

We do not have information on schools that were invited to participate but declined, and this study was
undertaken in the south-west of England. Although the participating schools included a range of levels of
socioeconomic deprivation, class sizes and both rural and urban settings, we cannot assume that these
results are generalisable to all primary school settings.

One of the reviewers of this report expressed concerns that the BMI and WC variables were skewed,
both in their original units and when presented as z-scores, and suggested that we should have used
lambda-mu-sigma (LMS) or other appropriate methods to deal with the skew of these variables. We can
confirm that the residuals in the regression models for all analyses were normally distributed and our
conclusions would not be changed by using LMS or other transformations, which might make the results
less easy to interpret.

DISCUSSION
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Economic evaluation

One of the main limitations was the incompleteness of data. It is a challenge when conducting economic
evaluations alongside public health interventions to motivate teachers and research staff to provide
the information needed to cost the intervention, a task often perceived as burdensome. Although the
electronic timesheets aided the research staff, teachers found the completion of the logs onerous, and
many were incomplete. The response to the parental questionnaire was low, and we are limited in what
we can infer about the costs of the intervention from the perspective of the household and the NHS.
Additionally, measures of uncertainty could not be calculated for the costs in the primary analysis
(from the perspective of the provider and schools) because of the global nature of many of the resource
use variables. The cost per quality-adjusted life-year, which would have allowed comparison of AFLY5
with other health-care and public health interventions, was not used in this evaluation because, at the time
of designing the trial the EQ-5D-Y (European Quality of Life-5 Dimensions, Youth Version), the child and
adolescent version of the EQ-5D questionnaire, had not been developed. Finally, although the residuals
of the regression models for the cost–consequence analysis (and primary and secondary outcomes) were
largely normally distributed, there was one exception: the NHS costs (one of the cost–consequence
secondary outcomes) were not normally distributed and the results for this outcome may have been
overestimated by one particular outcome for treatment in a child in the intervention arm that is unlikely to
have been related to the intervention.

Process evaluation

The major strength of the process evaluation was the use of multiple sources of data, which has allowed
us to cross-check information reported on the same issue. This detailed information has enabled us to
build a more complete picture of how the intervention was delivered and received. This nuanced account
of how and why the teachers adapted the intervention materials would have been difficult to achieve from
the data recorded in the teacher logs alone or by using questionnaires. Another key strength is that the
analyses of data were conducted with no knowledge of the effectiveness of the intervention itself. This
means that our conclusions regarding fidelity of the intervention’s implementation were not influenced by
knowing whether or not the intervention actually worked or vice versa.

One limitation of the process evaluation is that the proportion of teachers who provided data and the
number of data provided by them varied considerably across schools. In the case of teacher logs, none was
fully completed; therefore, the logs provided only a partial picture of what happened during the AFLY5
lessons. This has implications for the design of future trials in schools, as comprehensive data collection
also adds to the time teaching staff have to spend on something that may not be perceived as central
to their job. There was potential for bias if only those who felt particularly strongly about either the
intervention or the research process itself agreed to take part in interviews. However, as the majority of
data considered in the process evaluation came from all of the intervention schools in the trial and a range
of views were offered by teachers and parents, it seems unlikely that such a bias has influenced our
conclusions markedly.

Recruitment targets for parent interviews were based on previous research31 and were met in all but one
of the intervention schools in the process evaluation. The recruitment process itself, however, was lengthy
and both the parent and teacher interviews were carried out after the intervention finished, with a median
of 288 days between the end of the intervention and the interviews. This could account for the lack of
detail and recall in parental accounts and in some teacher accounts.
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Comparisons with other studies

Our study builds on previous RCTs in this area by addressing the identified and important weaknesses of
previous studies.11–16 It is one of the few RCTs to have used accelerometers (rather than self-/parental-
report) to assess the effect of an intervention in children on MVPA11,12 and the only one that we are aware
of to use accelerometers to assess sedentary behaviours.15,16 Previous trials that have used self-report for
these outcomes have also been criticised for the lack of blinding in relation to the intervention and the
likelihood that results might have been exaggerated by children or their parents knowing that they were
in the intervention arm of the study. Thus, the lack of effect of the AFLY5 intervention on MVPA
and sedentary behaviour might reflect a true assessment of school-based interventions that in pilot and
feasibility work have been shown to fit within the main school curriculum and are relatively inexpensive.
Previous trials that suggested benefit from such interventions, including the ones that our intervention is
based on,23,24 were potentially biased by the use of self-/parental-report, lack of blinding of outcome
assessments and other limitations.

Meaning of our study findings

There are several reasons why our intervention, and other similar interventions, might not have been
effective at improving the primary (and most of the secondary) outcomes. First, the intervention itself
might be inadequate. As described in the section for the rationale for this study, we began developing it,
in line with guidance for complex interventions, in 2006, some 5 years prior to the start of the main RCT
reported here. This time difference reflects the requirements for developing, testing feasibility and piloting
the intervention, as well as then obtaining funds for the full RCT. It is possible that over these years the
promise shown in earlier feasibility and pilot work had diminished as other local and national interventions
aimed at promoting healthy levels of physical activity and diet were implemented in schools or through
other settings or forms aimed at children.

Second, and related to our first point, it is possible that, to have an effect on contemporary children,
more intensive behavioural change interventions are necessary and/or interventions that target the school
environment as well as self-efficacy and knowledge in the children. However, our process evaluation
suggested that any more intensive intervention (on top of how busy schools and teaching staff are)
might not be acceptable to schools. Our review of the literature does not support greater effect of more
intensive interventions. For example, a systematic review and meta-analysis of RCTs and clinical trials of any
intervention aimed at increasing objectively assessed physical activity in children found a small increase in
levels of activity in those receiving interventions but described the magnitude of this as being of small to
negligible clinical importance.12 There was heterogeneity between studies, with, on average, over half of
the variability of time spent in MVPA being the result of between-study differences (I2-statistic= 52%).
However, in detailed subgroup and metaregression analyses intervention characteristics, including type
and intensity, did not explain this heterogeneity.12 We are aware of only one further trial that has been
published since that review. A recent RCT conducted in Australia in which the intervention consisted of
altering school playgrounds and adding ‘loose materials’ that promoted creative free play without an
emphasis on sport or activity per se, together with work with parents and teachers to address their
concerns about children being allowed to play freely, resulted in a small increase in time spent in MVPA81

of a similar magnitude to that seen in the earlier meta-analysis and was likely to be driven by activity in the
school setting that was ‘semi-compulsory’; it is unclear that any effects would last.12 For our other primary
outcomes, sedentary behaviour and fruit and vegetable consumption, we are not aware of any evidence
from well-conducted RCTs that more intensive interventions aimed at individual children produce
important effects.
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Third, in current environments, where car transport is increasingly the norm and access to energy-dense
cheap food is widespread, a more upstream societal and environmental approach, together with
interventions targeted at schools and individual children, may be necessary to increase children’s physical
activity and fruit and vegetable consumption.82–84 Twin-based studies suggest that fidgeting (one form of
activity that might have health benefits) and enjoyment of physical activity in children is strongly genetically
heritable but that objectively assessed time spent in MVPA or parental report of time spent in activity is
largely determined by shared environment.85,86 In such studies ‘environment’ would include the school
environment and what was taught there, as well as familial and broader social environments, but the
difference between enjoyment of physical activity (largely genetic) and actual participation (largely
environmental) suggests an important role for supportive physical environments that do not require
children to consciously think of the activity as something they are enjoying or not.85–87

We found beneficial effects of the intervention on three of the secondary outcomes – self-reported screen
viewing and consumption of high-energy drinks and snacks – even after taking account of multiple testing.
These could be the result of reporting bias by the children. However, we made every effort for the
intervention to be built into normal school lessons in such a way that it did not alert children to the fact
that they were in an intervention school, and the fieldworkers who collected data from the children were
all blinded to school allocation. The beneficial effect for screen viewing might have been influenced by the
slight imbalance at baseline for this characteristic, but this difference was adjusted for in all analyses.
The effect was specific for just these three outcomes and not for other self-reported outcomes (screen
viewing on weekdays, consumption of fruit and vegetables and consumption of high-fat foods). It may be
that children feel more able to modify these behaviours than others that we have assessed, although we
have no direct evidence to support this. Furthermore, although the effects of the intervention on the
secondary outcomes at the long-term follow-up assessment were consistent in magnitude with those seen
at the immediate follow-up, they did not reach our predefined level of statistical significance. Thus, our
results suggest that the AFLY5 intervention may have some beneficial effect on childhood diet that is
sustained for at least 12 months, although we cannot rule out the possibility that the long-term effect is
the result of chance. It is unknown whether or not the relatively modest reductions in consumption of
snacks (0.22 fewer per day) and high-energy drinks (0.26 fewer servings per day) seen in children from
intervention schools, if sustained, would have long-term advantageous effects on levels of adiposity and
associated cardiometabolic health, although we saw no effect of the intervention on BMI, WC or general
or central overweight/obesity at the immediate or 1-year follow-up in our trial. A 20-minute reduction in
screen viewing per weekend day might be important, but if this is not replaced by physical activity (as our
accelerometer-based results suggested it was not) may not have real public health benefit. Furthermore,
recent evidence suggests that (accelerometer-assessed) sedentary behaviour in children is not associated
with future adiposity or cardiometabolic outcomes.88

Recommendations for future research

Given the general null results of our well-conducted study, together with the findings of our process
evaluation, we would suggest that a belief that school-based interventions that include changes to the
school curriculum and/or environment are a cost-effective means of improving child health are misplaced.
Our results show that such interventions are unlikely to have important magnitudes of effect on children’s
health behaviours.

Effective health promotion in primary schools might require more substantial resources and more intensive
interventions. However, our process work with parents and teachers show that these would require
considerable additional resources so that they can be delivered alongside the demands necessary for the
school curriculum. Before further resources are committed to RCTs in schools aimed at modifying children’s
behaviours, research into the extent to which schools are able to take on this work in addition to their
primary and important aim of educating children needs to be considered.
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More generally, with respect to school-based interventions, our process evaluation results suggest that
with rapidly changing teaching technologies, it may be necessary for funders and academics to consider
how the time from feasibility and primary work through to full trial implementation can be shortened.

It is likely that broader interventions that include schools, but also go beyond these to include families and
whole communities, may be required to have important public health effects on these outcomes in
children. However, further work, starting with appropriate systematic reviews, intervention development,
feasibility testing (as appropriate) and ultimately full RCTs, is required to make such conclusions. Of
importance are broader changes that might be required. For example, a detailed review on the effect of
sugar on childhood obesity has made important recommendations, including adding taxes to high-sugar
foods and controlling the way that such foods are advertised and promoted by retailers.89

Conclusions

In this school-based cluster RCT, which is one of the largest to date and which takes account of the
limitations of previous RCTs, we found no evidence of effect on our three primary outcomes
(accelerometer-assessed time spent in MVPA; accelerometer-assessed time spent in sedentary behaviour;
and consumption of fruit and vegetables), both immediately and 1 year after the intervention. After taking
account of multiple testing, there was evidence that the intervention might be effective in reducing screen
viewing at weekends and reducing consumption of snacks and high-energy drinks immediately after
the intervention and some suggestion that these effects persist up until 12 months post intervention.
However, these lasting effects on the secondary outcomes may be the result of chance.

The AFLY5 intervention had no effect on the majority of potential mediators, particularly those relating
to physical activity. AFLY5 did increase child self-efficacy for fruit and vegetable consumption, their
knowledge in relation to healthy activity and diet and the extent to which the child believed their mother
limited their sedentary behaviour. These effects were found to mediate the association between the
intervention and only one of the secondary outcomes (i.e. time spent screen viewing at the weekend) and,
even for this outcome, they explained less than one-quarter of the effect. Although the cost of the
intervention was relatively low, it is unlikely that this intervention would be implemented within UK
primary schools given that the intervention was only shown to improve three secondary outcomes.
Although the quantity of lessons and homework assignments delivered was high, the difficulties of
incorporating some of the AFLY5 materials into more technologically advanced and interactive current
teaching practice, coupled with pressure on teachers’ time and a need to adapt the materials to suit
students’ differing abilities and ensure their engagement, resulted in mixed enthusiasm for AFLY5.
This, together with a tendency to delegate teaching of physical activity lessons to those not trained in
the intervention, may have meant that the intervention messages were not as successfully delivered as
anticipated and may explain why the intervention was found not to be effective. It is also possible that
more intensive and up-to-date interventions, and those that focus on providing environments that are
supportive of healthy behaviours within schools and the broader community, are required to produce
beneficial effects on the ability of children to achieve healthy levels of physical activity and a healthy diet,
although such an approach would require political commitment and necessary resources.

Overall, our study suggests that relatively simple school-based interventions that are designed to minimise
costs to schools and teachers are unlikely to have a major impact on promoting healthy levels of physical
activity and healthy diets in primary school children.
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Appendix 1 Knowledge assessment devised by
study team

 
 
 

 
Tick ONE answer for each of the questions below.  

 
 

1. How much physical activity do you think children should be doing each day 
to stay healthy? 

 
At least 15 minutes At least 30 minutes At least 60 minutes 

   
2. People who watch TV all day are sometimes called ‘Couch potatoes’! For 

children to stay healthy, how much time can they spend each day, doing 
things like watching TV and playing computer games?  

 
Less than 2 hours Less than 6 hours Less than 4 hours 

   
3. What do you think the ‘Eatwell Plate’ shows us? 
 
How to eat lots of food A healthy balanced diet What not to eat 

   
4. Which of these food groups do you think we should only eat occasionally? 
 

Bread , rice, potatoes, 
pasta and other starchy 

foods 

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

Foods and drinks high 
in fat and/or sugar 

   
 
5. If you were trying to reduce the amount of TV you watched, what would be 

a healthy alternative?  
 

Play on a computer Play outdoors Surf the internet 
   

 
6. Some snacks are healthy and can be eaten every day, other snacks 

should only be eaten occasionally (‘sometimes’ snacks). Which of these is 
an everyday snack? 

 
Chocolate bar  Crisps Piece of fruit 

   
7. How many portions of fruit or veg do you think you should aim to eat 

everyday to stay healthy?  
 

1 5 3 
   

8. What is the main reason it is important to eat a healthy balanced breakfast 
to start the day? 
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So you have lots of 
energy to last until 

lunchtime 

To help you wake up To keep your parents 
happy 

   
 

9. Which of these ways of getting to school does NOT involve physical 
activity? 

 
Cycling Walking Travelling by car 

   
 

 
 
 
 

Thank you!  
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Appendix 2 Parental economic evaluation
questionnaire

  

 

 

As you are aware your child who is in Year 5 is taking part in a 

study called Active for Life Year 5. As part of this study we are 

trying to find out whether the intervention has costs to parents and 

society in terms of time and money. This questionnaire we will ask 

you some questions about costs of activities and food and use of 

NHS services all of which may be affected by children being 

involved in this study.  There are no right or wrong answers in this 

questionnaire. Please answer every question to the best of your 

ability and if the answer is no please tick the No box 
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Name of Parent/Guardian:   

 

 

Name of Year 5 Child: .   

 

 

Date of Birth of Year 5 Child: ..  

 

 

Name of School: .................................................... 

1a. Since last October has your child received homework in relation to topics 

related to Health, Well Being and exercise? 

No  1 If No then go to Q2a 

Yes   2   

If yes  

1b. Approximately how many pieces of homework have been set? 

 pieces of homework 

1c. On average how long did your child spend completing a piece of 

homework? 
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 minutes 

1d. On average how long did you or another parental figure spend helping 

your child? 

 minutes 

 

2a. How many people are in your household?     

 adults (16 years and over) 

 children (under 16 years) 

 

2b. Last week approximately how much did your household spend on food? 

£  

 

3a. Does your Year 5 child participate in out of school activities? 

No  1 If No then go to Q4a 

Yes   2  

 

If yes approximately how much do you spend per week/per term on your Year 

5 child’s out of school activities? 

3bi.  I/We spend £  per week  OR 

3bii. I/We spend £   per term 
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3c.Approximately how much of your and any other parental figures time is 

spent per week on taking and attending your Year 5 child’s out of school 

activities? 

I/We spend  hours per week 

 

4a. Since last October have you used any Health Services (NHS or private) 

because of an exercise or physical activity related injury to your Year 5 

child?  

 

No  1 

If No then you have completed this questionnaire. Please 

return the questionnaire in the envelope provided and 

thank-you for your help.  

Yes   2  

 

4b. If yes please complete the following. 

 
Type of service Have you used this 

service? 

Please tick either yes 

or no for each type of 

service 

(a) 

 If yes please record 

total number of 

visits/contacts since last 

October 

(b) 

i. GP  at the GP practice  
Yes 1    No 2  
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ii. GP Practice nurse  at the GP 
practice Yes 1    No 2  

iii.  Community Physiotherapist 
at the GP surgery Yes 1    No 2  

iv. Private Physiotherapist 
Yes 1    No 2  

v. Private Osteopath 
Yes 1    No 2  

vi. Attendance at a Walk in 

Centre  
Yes 1    No 2  

vii. Attendance at a minor injury 

unit 
Yes 1    No 2  

viii. Attendance at an Accident 

and Emergency Department  
Yes 1    No 2  

ix.  Attendance at a 
Physiotherapy Outpatient 
Department  

Yes 1    No 2  

x. Attendance at a fracture 
clinic Yes 1    No 2  

xi. 
 
 
 
xii. 

Attendance at other  NHS 
Hospital Outpatient 
Departments (please specify) 
 
........................................ 

Yes 1    No 2  

xiii. 

 

xiv. 

Other (please specify): 
 

 

Yes 1    No 2  

 

5a. Since last October has your child in Year 5 been an inpatient in hospital 

because of an exercise or physical activity related injury
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 No  1 If No go to question 6a

 
Yes   2 

  

  

5b. If Yes, please give details for each inpatient stay 

 

  Name of hospital Name of ward 
Number of night

hospital 

 
i. 

Inpatient stay 1    

 
ii. 

Inpatient stay 2    

 
iii.  

Inpatient stay 3    

 
iv

. 
Inpatient stay 4    

6a Since last October have you or any other parent/carer had to take time off 

work because of exercise or physical activity related injuries to your Year 5 

child 

No  1  

Yes   2  

6b. If yes please record here an estimate of time off work  

Paid time off work (do not include 

using paid holidays) 

Using Paid Holidays  Unpaid time off work 

 

 Days   Days   Days  
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Appendix 3 Teacher training day observation
guide

Active for Life Year 5 

Training Day Observations  

Date  

Researcher   

Venue  

Layout of training room  

Trainers present 

 
 

Number of participants 

(male/female) 
 

Setting 

 

Trainers 

 

Participants 

 

Reflections on the observation process 

 

 

 

Arrival and tea/coffee (ENTER TIMINGS) 
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Session 1: ENTER SESSION TIMES: Introduction to Active for Life 

Delivery and content of training 

 

Teacher engagement and understanding 

 

Detailed description of activities 

 

Questions/Issues raised by participants 

 

CHAPTER 1: Tea/coffee break 

 

Session 2: ENTER SESSION TIMING: Nutrition  

Delivery and content of training 

 

Teacher engagement and understanding 

 

Detailed description of activities 

 

Questions/Issues raised by participants 

 

 

Lunch break 

 

 

Session 3: ENTER SESSION TIMING: A Safe Work-Out 

Delivery and content of training 
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Teacher engagement and understanding 

  

Detailed description of activities 

 

Questions/Issues raised by participants 

 

 

Session 4: ENTER SESSION TIMING:  Physical Activity Games 

Delivery and content of training 

 

Teacher engagement and understanding 

 

Detailed description of activities 

 

Questions/Issues raised by participants 

 

 

Final questions and close of training day 
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Appendix 4 Teacher training day evaluation form

 

 

    
Teacher Training Day- Evaluation Form 
In order for us to be able to evaluate the effectiveness of the training day, please 
answer the following questions as honestly as possible. The information you provide 
will not be fed back to your school.  
 

1. I feel confident that I have enough nutrition knowledge to teach the nutrition 
sessions successfully 
Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree  
If Disagree or Strongly Disagree, please comment: 

 
 

2. I  feel confident that I can teach the nutrition sessions as per the lesson plans
  
Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree  
If Disagree or Strongly Disagree, please comment: 

 
 

3. I feel confident that I have enough knowledge to teach the physical activity 
sessions successfully 
 Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree  
If Disagree or Strongly Disagree, please comment: 

 
 

4. I feel confident that I can teach the physical activity sessions as per the lesson 
plans 
Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree  
If Disagree or Strongly Disagree, please comment: 

 
 

5. There are aspects of the Active for Life Year 5 Programme that I feel require 
further explanation 
Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree  
If Strongly Agree or Agree, please comment: 
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6. I feel confident that I will be able to fit in all 16 lessons in the required time 
frame 
Strongly Agree     Agree     Don’t Know     Disagree     Strongly 
Disagree    
If Disagree or Strongly Disagree, please comment: 

7. What have you understood to be the 3 key messages that the Active for Life 
Year 5 Programme tries to teach the children? 
i) 
 
ii) 
 
iii) 
 

8. How useful has today been, in terms of preparing you to teach the Active for 
Life Programme? 

Very useful  
         Useful in parts  
         Not useful  
 If ‘not useful’, please comment: 
 
 
As part of the economic evaluation of the study, we would like to collect some 
information on the costs you incurred in attending today’s training. Please note this 
information will not be used to reimburse travel costs, a separate expense claim form 
must be completed in order to claim travel costs. 
 

9. How did you travel here today?  
Car (driver)    

Walk/cycle 
 

Car (passenger in car share)    Bus   
Other (please describe)     
______________________________ 

   If by car (driver only):  Return mileage   miles 

Parking fee £ .

 

If by bus/train/taxi:  Return fare £ .
 

 
10. Any other costs incurred as a result of the training day (e.g. extra child care 

costs) 
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Description________________________________ 

Total cost £ .  

11. Time usually taken to travel to school minutes 

Time taken to travel to training today   minutes 
 

 

Thank you for completing this form. Please hand it in before you leave. 
Active for Life Year 5, University of Bristol, Oakfield House, Oakfield Grove, Bristol BS8 2BN 
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Appendix 5 Lesson observation guide

 
 
 

 
Active for Life Year 5 
Guide for Lesson Observations 

 

Date 
 

 

Researcher  
 

 

Teacher 
 

 

School 
 

 

AFLY5 Lesson 
Number 
 

 

 

 Basic observations 

Number of children in 
attendance 
 

 

Number of additional 
staff/helpers in attendance  
 

 

Location of lesson (e.g. 
classroom/hall/playground etc) 
If outside, describe weather 
conditions 

 

Time lesson started 
 

 

Time lesson completed 
 

 

Children’s behaviour during 
lesson 
 

Good     Acceptable       Poor          

Children’s attention to the 
lesson 
 

Good     Acceptable       Poor          

Level of interest/enthusiasm High       Indifferent        Low           
shown by children toward 
lesson 
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The following headings should be used as a guide only:  
Children’s behaviour and engagement 

Suitability of content for ability of group 

 
Aspects of lesson that worked well/less well 

 
Teacher’s understanding of subject area 

 
Delivery style of teacher 

 
 
Input from other staff members 

Lesson taught as per lesson plan 
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Lesson specific observations 

There would be 16 versions of this form, each with the relevant section of the 

following: 

Lesson 1: Fit Check 1 

Resources  
Fitcheck journals given out  
 

Yes  No  
Comments: 
 
 
 
 

Transparency 1 used 
(example of completing fit 
check journal) 
 

Yes  No  
Comments: 
 
 
 

Transparency 2 used 
(example of completing fit 
check graph) 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Children informed of 
recommended levels of 
activity 

Yes  No  
Comments: 
 
 
 
 

Discussion around goal 
setting and appropriate 
goals 

Yes  No  
Comments: 
 
 
 
 

Discussion around ideas 
for increasing 
activity/reducing sedentary 
behaviour 

Yes  No  
Comments: 
 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 2: Fit Check 2 

Resources  
Fitcheck journals given 
out   
 

Yes  No  
Comments: 
 
 
 

Transparency 1 used 
(example of completing fit 
check journal) 
 

Yes  No  
Comments: 
 
 
 

Transparency 2 used 
(example of completing fit 
check graph) 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Children asked to review 
previous weeks goals  

Yes  No  
Comments: 
 
 
 
 

Discussion around 
progress in meeting goals, 
and setting appropriate 
goals 

Yes  No  
Comments: 
 
 
 
 

Children aware that they 
will be revisiting their 
goals at the end of the 
project 

Yes  No  
Comments: 
 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 3: The Safe Workout  

Resources  
Safe workout sentence 
strips used 
 

Yes  No  
Comments: 
 
 
 

Safe workout discussion 
cards 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Children learn to identify 
the  5 components of a 
safe workout  

Yes  No  
Comments: 
 
 
 
 

Children discuss and 
demonstrate each 
component as a group 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 4: The Balance of Good Health 

Resources  
Eatwell plate 
 

Yes  No  
Comments: 
 
 
 

Food group chart 
 

Yes  No  
Comments: 
 
 
 

Help! You’re the Doctor 
worksheet 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Discussion around healthy 
living (not limited to diet & 
exercise, also sleep, 
social, cleanliness, 
environment, mental well-
being etc)  

Yes  No  
Comments: 
 
 
 
 

Children introduced to 
Eatwell plate and discuss 
5 main food groups 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Homework  
‘Cooking at Home’ 
homework given out  

Yes  No  
Comments: 
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Lesson 5: Five Foods Countdown 

Resources  
Eatwell plate 
 

Yes  No  
Comments: 
 
 
 

Food pictures 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
5 aspects of a safe 
workout covered (warm-
up, dynamic stretch, 
fitness activity, cool-down, 
cool-down stretch)  

Yes  No  
Comments: 
 
 
 

Endurance fitness 
explained and children 
practice finding an 
endurance pace 

Yes  No  
Comments: 
 
 
 
 

Students are able to name 
5 foods from each food 
group 

Yes  No  
Comments: 
 
 
 
 

Students review ‘eatwell 
plate’ and create balanced 
meal from picture cards, 
high in fruit/veg and 
bread/cereal/potato groups 

Yes  No  
Comments: 
 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 6: Five Food Groups 

Resources  
Worksheet 2 (blank 
Eatwell Plate) used 
 

Yes  No  
Comments: 
 
 
 

Worksheet/acetate 1 
(‘Which group’) used 
 

Yes  No  
Comments: 
 
 
 

Food pictures 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Children introduced to 
concept of carbohydrate, 
fat & protein, and how our 
bodies use each of these  

Yes  No  
Comments: 
 
 
 

Children learn that 
carbohydrate is our prime 
energy source 

Yes  No  
Comments: 
 
 
 
 

Children learn to recognise 
whether a food is a source 
of carb, fat or protein, and 
are able to put it in the 
relevant section of the 
Eatwell plate 

Yes  No  
Comments: 
 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Homework  
‘5 Food Groups’ Yes  No  
homework given out  Comments: 
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Lesson 7: Musical Fare 

Resources  
Food pictures 
 

Yes  No  
Comments: 
 
 
 

Eatwell plate 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
5 aspects of a safe 
workout covered (warm-
up, dynamic stretch, 
fitness activity, cool-down, 
cool-down stretch) 

Yes  No  
Comments: 
 
 
 

Discussion around 5 food 
groups (Eatwell plate) and 
how much of each group 
should be eaten 

Yes  No  
Comments: 
 
 
 
 

Students are able to 
name 5 foods from each 
group (‘5 food 
countdown’) 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 8: Keeping the Balance 

Resources  
Eatwell plate transparency 
 

Yes  No  
Comments: 
 

Worksheet 1 (‘Food, 
nutrients & you’) used 

Yes  No  
Comments: 
 

Worksheet 2 (‘A runner’s 
story’) used 

Yes  No  
Comments: 
 

Worksheet 3 (‘Now you 
create a balanced meal’) 
used 

Yes  No  
Comments: 
 

Key outcomes  
Students understand the 
term ‘balanced diet’, and 
discuss how this means 
eating a variety of foods 
from all groups 

Yes  No  
Comments: 
 
 
 

Students can name the 
different sections of the 
Eatwell plate and know 
the recommended 
servings of each food 
group 

Yes  No  
Comments: 
 
 
 

Students are introduced to 
the 6 types of nutrients, 
their function & food 
sources 

Yes  No  
Comments: 
 
 
 

Students can design a 
balanced meal and 
identify the nutrients in 
each component 

Yes  No  
Comments: 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Homework  
‘Bingo’ homework given Yes  No  
out  Comments: 
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Lesson 9: Three Kinds of Fitness Fun 

Resources  
Fitness cards 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
5 aspects of a safe 
workout covered (warm-
up, dynamic stretch, 
fitness activity, cool-down, 
cool-down stretch) 

Yes  No  
Comments: 
 
 
 
 

Students discuss the 3 
components of fitness 
(strength, endurance, 
flexibility) and the different 
exercises that improve 
each 

Yes  No  
Comments: 
 
 
 
 

Students are able to carry 
out named exercises and 
can recognise which 
category of fitness they 
belong to 

Yes  No  
Comments: 
 
 
 
 

Students identify 
exercises that may work 
well at home 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
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Lesson 10: Freeze My TV 

Resources  
Freeze My TV journal 
given out 
 

Yes  No  
Comments: 
 

TV guides/section of 
newspaper 
 

Yes  No  
Comments: 
 

Transparency 1 (‘couch 
potato’) used 

Yes  No  
Comments: 
 

Transparency 2 (‘instead 
of watching TV I could’) 
used 

Yes  No  
Comments: 
 

Parent leaflet (‘Freeze my 
TV information for 
parents’) given out 

Yes  No  
Comments: 
 

Key outcomes  
Children are able to 
prioritise their TV viewing 
by listing their favourites 
and selecting one 
programme per day to 
‘freeze’ 

Yes  No  
Comments: 
 
 
 

Discussion regarding the 
health implications of 
watching a lot of TV 

Yes  No  
Comments: 
 
 
 

Students are able to think 
of alternative activities to 
watching TV 

Yes  No  
Comments: 
 
 
 

Children are aware that 
they have been 
challenged to give up 30 
mins of TV per day, and 
that they will discuss 
progress in class 

Yes  No  
Comments: 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Homework  
‘Freeze my TV’ homework 
given out  

Yes No 
Comments: 
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Lesson 11: Snack Attack 

Resources  
Eatwell plate transparency 
 

Yes  No  
Comments: 
 

Reading food labels 
transparency 
 

Yes  No  
Comments: 
 

Worksheet 1 (‘food 
labels’) used 
 

Yes  No  
Comments: 
 

Worksheet 2 (‘design your 
own food label’) used 
 

Yes  No  
Comments: 
 

Key outcomes  
Students review Eatwell 
plate and are able to put 
snack foods in the 
appropriate section 

Yes  No  
Comments: 
 
 
 

Discussion regarding the 
fat content of each of the 
snack foods listed. 
Students learn importance 
of selecting  low-fat 
snacks. High fat snacks 
are ‘sometimes’ foods. 

Yes  No  
Comments: 
 
 
 
 

Students learn that 
reading food labels allows 
us to determine the 
nutrient content of the 
food we eat 

Yes  No  
Comments: 
 
 
 
 

Students are able to find 
calorie, fat, salt and sugar 
information from the 
labels 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
  
 

Homework  
‘Snack Attack’ homework 
given out 

Yes  No  
Comments:
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Lesson 12: Bowling for Snacks 

Resources  
Food pictures (including 
pictures from magazines, 
newspapers, food 
packaging etc) 

Yes  No  
Comments: 
 
 

Bowling balls 
 

Yes  No  
Comments: 
 
 

Key outcomes  
5 aspects of a safe 
workout covered (warm-
up, dynamic stretch, 
fitness activity, cool-down, 
cool-down stretch) 

Yes  No  
Comments: 
 
 
 

Discussion regarding 
‘snacking’ and to which 
food groups healthy 
snacks belong  

Yes  No  
Comments: 
 
 
 

Idea and importance of 
pacing yourself in 
‘endurance’ exercise 
reviewed 

Yes  No  
Comments: 
 
 
 

Students identify and 
choose healthy snacks 
from food pictures 

Yes  No  
Comments: 
 
 
 

Students understand 
difference between 
healthy nutrient dense 
snacks, and empty calorie 
snacks 

Yes  No  
Comments: 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Homework  
‘Bowling for Snacks’ Yes  No  
homework given out  Comments: 
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Lesson 13: Think About Your Drink 

Resources  
Worksheet 1 (sugar count) 
 

Yes  No  
Comments: 
 
 

Sugar/teaspoons 
 

Yes  No  
Comments: 
 
 

Key outcomes  
Recap Eatwell plate. 
Discussion over size of 
purple (sugar/fat) section 
compared to the others, 
importance of only eating 
small amounts 

Yes  No  
Comments: 
 
 
 

Students use food labels 
on drinks to calculate 
amount of sugar per 
serving  

Yes  No  
Comments: 
 
 
 

Students learn that they 
should minimise the 
sugary drinks consumed 
and instead drink water, 
milk or 100% fruit juice (in 
moderation) 

Yes  No  
Comments: 
 
 
 

Students learn that 
calcium is an added 
benefit of drinking milk  

Yes  No  
Comments: 
 
 
 

Extension exercise 
completed 

Yes  No  
Comments: 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 

Homework  
‘Think about your drink’ 
homework given out  

Yes  No  
Comments: 
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Lesson 14: Veggiemania 

Resources  
Food words (or pictures) 
of all food items including 
fruit and vegetables 
 

Yes  No  
Comments: 
 
 
 

4 sets of ‘5 A DAY’ cards 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
5 aspects of a safe 
workout covered (warm-
up, dynamic stretch, 
fitness activity, cool-down, 
cool-down stretch) 

Yes  No  
Comments: 
 
 
 
 

Students are reminded of 
the importance of 
endurance activities and 
encouraged to do these 3-
4 days a week, 20-30 
minutes  

Yes  No  
Comments: 
 
 
 
 

Students are able to 
identify the importance of 
eating 5 fruit and 
vegetables a day 

Yes  No  
Comments: 
 
 
 
 

Omissions from the 
lesson plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Homework  
‘5 a Day’ homework given 
out  

Yes  No  
Comments: 
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Lesson 15: Brilliant Breakfast 

Resources  
Food label transparencies 
used 

Yes  No  
Comments: 
 
 

Worksheet 1 (‘breakfast 
club’) used 
 

Yes  No  
Comments: 
 
 

Key outcomes  
Children understand the 
meaning of the term 
‘break-fast’ and the 
importance of this meal in 
terms of blood sugar level 
and keeping going until 
lunch 

Yes  No  
Comments: 
 
 
 
 

Using concept of ‘Eatwell 
plate’ children learn that 
ideally breakfast contains 
mainly carbohydrate and 
some protein  

Yes  No  
Comments: 
 
 
 
 

Children learn that 
breakfasts high in simple 
sugars, cause a rise and 
fall in blood sugar levels. 

Yes  No  
Comments: 
 
 
 
 

Children are able to 
design nutritious 
energising breakfast 
menus 

Yes  No  
Comments: 
 
 
 
 

Omissions from the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Additions to the lesson 
plan 

Yes  No  
Comments: 
 
 
 
 

Homework  
‘Brilliant breakfast’ 
homework given out  

Yes  No  
Comments: 
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Lesson 16: Fit Check Review 

Resources  
Fit Check journals Yes  No  

Comments: 
 
 
 

Transparency showing 
how to complete fit check 
week 3 
 

Yes  No  
Comments: 
 
 
 

Key outcomes  
Children review goals 
from week 2 and discuss 
whether goals were 
achievable and what 
made them easier/difficult 
to achieve 

Yes  No  
Comments: 
 
 
 
 
 

Children review levels of 
activity & TV viewing over 
the 3 weeks and think 
about what they need to 
do in the future  

Yes  No  
Comments: 
 
 
 
 
 

Children are aware of the 
60 minute aim for activity, 
and the <120 minute aim 
for screen time  

Yes  No  
Comments: 
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Appendix 6 Teacher log

Name of Teacher____________________________ Class ______  
 
Name of School  ________________________________________ 

 
 

 

 

 

 

 

Teacher Log 
Process Evaluation & Economic Evaluation 

 

 

The teacher log should be completed following the delivery of every ‘Active for Life 

Year 5’ lesson. On page 1, a table is available for you to record all members of staff 

that delivery any aspect of the syllabus. On the pages that follow, one page needs to 

be completed per lesson delivered. 

The information you provide will be very important in evaluating the success of the 

intervention. At the end of the intervention period the log will be collected by the 

study team, so please ensure it is kept and completed as fully as possible.
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Teaching Log 

Please complete a line for every member of staff that has been involved with lesson 

delivery for the Active for Life Year 5 syllabus. 

Staff Name Position MPS/leadership 
scale 

Attendance 
at training 
day 

 
 

   
Yes  No  
 

 
 

   
Yes  No  
 

 
 

   
Yes  No  
 

 
 

   
Yes  No  
 

 
 

   
Yes  No  
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Lesson 1: Fit Check 1 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 
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Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Fit Check 
Homework Homework given 

out? 
Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

  

Lesson 2: Fit Check 2 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

Yes  No       If Yes, specify: 
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cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 
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Lesson 3: Safe Workout 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 
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Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 
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Lesson 4: Balance of Good Health  

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 
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Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Cooking at 
Home Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 5: Five Foods Countdown 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

Yes  No       If Yes, specify: 
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cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 
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Lesson 6: Five Food Groups 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 
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Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Five Food 
Groups Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 7: Musical Fare 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

Yes  No       If Yes, specify: 
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cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 
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Lesson 8: Keeping the Balance 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

APPENDIX 6

NIHR Journals Library www.journalslibrary.nihr.ac.uk

128



Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Bingo  
Challenge         Homework 

given out? 
Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 9: Three Kinds of Fitness 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

Yes  No       If Yes, specify: 
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cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 
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Lesson 10: Freeze my TV 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 
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Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Freeze my TV 
Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 11: Snack Attack 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

Yes  No       If Yes, specify: 
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cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Snack Attack 
Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 
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Lesson 12: Bowling for Snacks 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 
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not in your school? 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Bowling for 
Snacks Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 13: Think About Your Drink 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

Yes  No       If Yes, specify: 
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training session (e.g. bottle of 

cola)? 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Think About 

Your Drink       Homework 

given out? 
Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 
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Lesson 14: Veggiemania 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class  
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have had if Active for Life was 

not in your school? 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: 5 A Day  
Homework given out? Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          

Any other notes: 

  

 

Lesson 15: Brilliant Breakfast 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used Yes  No       If Yes, specify: 
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which were not supplied at 

training session (e.g. bottle of 

cola)? 

 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

 

Yes  No       If Yes, specify: 
 

What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Homework: Brilliant 
Breakfast Homework given 

out? 
Yes  No        

Number of homeworks 

completed   

Quality of homework 

completed Good     Fair     Poor          
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Any other notes: 

  

 

Lesson 16: Fit Check 

Name of person delivering 

lesson 

 

Date lesson delivered ___ / ___ / _______ 

Number of children present  

Amount of time spent in 

preparation for the lesson 
______ (mins) 

Amount of time spent 

delivering the lesson 
______ (mins) 

Were any resources used 

which were not supplied at 

training session (e.g. bottle of 

cola)? 

Yes  No       If Yes, specify: 
 

If Yes, please provide the cost 

of any resources not available 

from school supplies 

£________ 

Were there any difficulties with 

the lesson? 

 

Yes  No       If Yes, specify: 
 

Were any amendments 

required to the teaching 

materials? 

Yes  No       If Yes, specify: 
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What subject would the class 

have had if Active for Life was 

not in your school? 

 

Name of the person that would 

have taught this subject 

 

Would the amount of time in 

preparation have been More     Less     Same          

Any other notes: 

  

DOI: 10.3310/phr04070 PUBLIC HEALTH RESEARCH 2016 VOL. 4 NO. 7

© Queen’s Printer and Controller of HMSO 2016. This work was produced by Lawlor et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

141



 

If you have any further comments on the Active For Life Year 5 syllabus, 
please use the space below: (use lesson numbers when referring to specific 

lessons) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you! 
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Appendix 7 Year 5 teacher interviews topic guide

Interview schedule for Active for Life Year 5 Teaching staff  

Thank you for sparing some time to be interviewed about your experience of 

AFLY5. I will ask you a few questions about a number of different areas that 

you will have been involved with.  Everything you say is confidential and 

nothing will be attributed directly to you or your school.  

Firstly I would like to check-  

• how many children are there in your class?  
• Are they mixed years or only Y5?  
• How would you describe the range of abilities in your class?  

CHAPTER 1:  
CHAPTER 2: Healthy lifestyles: 

1. What do you think makes us healthy?  
Probe:  Clarify for you/adults or children- more detail on children 

o Diet 
o Being active 
o  

Health promotion in schools: 

2. What are your views on health promotion projects in schools? 
Probe:  Useful/successful for change- which elements 

o Diet/nutrition health promotion 
o Exercise/PA health promotion 
o Involvement of others 
o Role of school- appropriate/successful for change 

 

3. Has your school been involved in any health promotion projects in the past 
year? 

Probe:  More details type of project/health issue   

   

o Duration 
o Who involved 
o Useful/successful for change- which elements 
o Engagement of children, parents, staff 

 

4. What are your thoughts on what makes a successful health promotion project 
in primary schools? 

Probe:  Details on subject       

o Duration 
o Who involved 
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o Engagement of children, parents, staff 
o Facilities, materials, training etc. 

 

Taking part in AFLY5 [if not raised earlier]:  

5. What was your experience of taking part in AFLY5? 
Probe:  Involvement in deciding school participation 

o Good/bad aspects 
o Engagement of children, parents, staff 
o Support from others 
o Other things required e.g. materials, facilities, time, money 
o Measurements 
o Lessons (If appropriate) effectiveness, missed curriculum due 

to AFLY5 
 

Children’s involvement:  

6. How do you think the children have responded to the project? 
Probe:  Engagement  

o Feedback 
o Like/dislike 
o Changes/effectiveness 

 

Parental involvement: 

7. How much do you think the parents got involved with the project?  
Probe:  Good/bad aspects 

o Engagement of children, parents, staff 
o Measurements 
o Lessons (if appropriate) 

 

Accelerometers:   
8. What was your experience of the children wearing accelerometers?  

      Probe:  Good/bad aspects  

o Children’s response- engagement 
o Likes/dislikes 
o Wear time –encouragement? 
o Barriers to non wear 
o Returning them 
o Incentives 

9. Did you talk to anyone else about taking part in AFLY5? 
Probe:  Details on who, what, why  
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o Measurement staff 
o AFLY5 displays at measurement time  

 

10. Is there anything else you would like to say about the project?  
 

11. What impact do you think Active for Life has had? 
Probe: Unintended consequences- positive or negative 

 

[This should lead into the section below for intervention schools and 
will be the end of the interview for control schools] 

Thanks for your help! 

Additional questions for intervention schools if not answered previously 

12. Do you think year five is the best year to teach Active for Life material? 
Probe: More detail 

o Other year groups  
o could be used/adapted for other year groups 

CHAPTER 3: Lessons:  

13. What was your experience of teaching the lessons? 
Probe:  Good/bad aspects  

o Quantity – why some missed 
o Changes to lessons 
o Engagement of children, parents, staff 
o Fit with curriculum 
o Missed curriculum due to AFLY5 
o Materials provided 
o Prep time 
o Training day 

Homeworks:  

14. Can you tell me about your experience with the homeworks? 
Probe:  Good/bad aspects- examples  

o Engagement of children and parents 
o  Return/completion rates 

  

Future:  
15. Will you continue to use the materials in their current or modified form?  

Probe:  Details on modification 
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Thanks for your help!  

That’s all the questions we have for you today. Is there anything else you’d 

like to tell us about the things we talked about today?  

Do you have any questions for me?  

Thanks very much for your time and help with this we really appreciate you 

sharing your thoughts and opinions with us! Your answers will help us a lot 

since we will use your input to understand more about ways that we can help 

children to be more active and eat a healthy diet. 
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Appendix 8 Head teacher interviews topic guide

AFLY5 Interview Topic Guide for Headteachers  

Thank you for sparing some time to be interviewed about your thoughts on 

health promotion in schools. I will ask you a few questions about a number of 

different areas that your school may have been involved with.  Everything you 

say is confidential and nothing will be attributed directly to you or your school.  

 

Healthy Lifestyles 

1. What do you think makes a healthy lifestyle?  
Probe:  Clarify for you/adults or children- more detail on children 

o Diet 
o Being active 

 

Health promotion in schools  

2. What are your views on health promotion in schools? 
Probe:  Useful/successful for change- which elements 

o Useful/successful for change- which elements 
o Involvement of others- e.g. parents 
o Appropriate location  
o Which health topicsDiet/nutrition health promotion 
o Exercise/PA health promotion 
o  Priority alongside educational achievement  

 

3. Has your school been involved in any health promotion projects in the past 
year? 

Probe:  More details type of project/health issue   

o Duration 
o Who involved 
o Useful/successful for change- which elements 
o Engagement of children, parents, staff 

 

4. What are your thoughts on what makes a successful health promotion project 
in primary schools? 

Probe:  Details on subject       

o Duration 
o Who involved 
o Engagement of children, parents, staff 
o Facilities, materials, training etc. 
o Barriers to participation 
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5. What are your thoughts on being involved in research projects at school? By 
research I mean a project that involves measuring or observing pupils, 
teachers or other staff that is undertaken by researchers from outside of the 
school (e.g. from a University)  

Probe:  Influences on participation      

  

o Who involved 
 

Intervention and control schools only if not mentioned previously:  

Involvement in AFLY5 

6. What was your experience of taking part in AFLY5? 
Probe:  Good/bad aspects  

o Impact on school 
o Engagement of children, parents, staff 
o Measurements- accelerometers, incentives 
o Lessons (If appropriate) -effectiveness 

 

7. Is there anything else you would like to say about the project?  
 

8. What impact do you think Active for Life has had? 
Probe: Unintended consequences- positive or negative 
 

 

Thanks for your help!  

That’s all the questions we have for you today. Is there anything else you’d 

like to tell us about the things we talked about today?  

Do you have any questions for me?  

Thanks very much for your time and help with this we really appreciate you 

sharing your thoughts and opinions with us! Your answers will help us a lot 

since we will use your input to understand more about ways that we can help 

children to be more active and eat a healthy diet. 
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Appendix 9 Parents’ interviews topic guide

AFLY5 Interview Topic Guide for Parents  

Introduction  

Thank you for sparing some time to speak to me today. I would like to 

ask you about health related teaching in schools. Anything that you tell 
me is confidential and will not be linked to you, your child or your 
child’s school. You can stop at any time and if you later decide you 
don’t want me to include what you said, just let me know. Firstly, what is  
the name of your child who is in Year 5? 

Healthy lifestyles 

1. What do you think makes us healthy?  
Probe:  Clarify for you/adults or children 

o Anything else 
o Diet  
o Being active 

 

Healthy eating:  NB if at any time they mention AFLY5 ask if they 
mentioned it to anyone else- friends, family, other school staff.  

2. Would you say you and your family have a healthy diet? 
Probe:  More detail 

 

3. Thinking about [name of child in Year 5] do they have a healthy diet? 
Probe:  More detail 

o Foods eaten- healthy/unhealthy examples 
o Ease to change 
o Barriers to change 

 

4. Have you noticed any difference in what your child wants to eat recently? 
Probe:  More detail 

o Timing of change 
o Parental help to change 
o Able/unable to change- cost, time, availability etc 
o Influence/reason for change 
o Parental changes 

 

Physical activity 
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5. Have you noticed any difference in what your child does with their free time 
recently? 

                  Probe: More detail inc. whether sedentary or active 

o Timing of change 
o Parental help to change 
o Able/unable to change- cost, time, facilities etc 
o Influence/reason for change 
o Parental changes 

 

 

School participation:  

6. Are there any health related lessons that have been taking place at your 
child’s school? 

Probe: More detail inc. topic 

o Timeframe 
o How know about it 
 

7. Are there any other school activities outside of lesson time that your child can 
take part in? 

Probe: More details on activity 

o Related to health 
o Participation- reasons why/why not 
o Change in participation 

 

 

Homeworks/home participation:  

8. Has your child brought home any homework related to health issues? 
Probe: More details  

o Opinion 
o Provide help generally or specifically with these 
o Time spent 
o Level of involvement from parent 

 

9. Have you ever discussed these ideas (and homeworks) with anyone else?
  

Probe: More detail- who, what etc. 

Other school activities: 
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10.   Being measured Do you remember your child bringing home an 
accelerometer? This is an activity monitor in a red box on a belt. They were 
asked to wear it on their hips to measure their physical activity levels. 

Probe: Feelings about this 
o Child’s feelings about wearing 
o Length time worn 
o Problems/issues 
o Incentives 

 
 
Closing  

That’s all the questions we have for you today. Is there anything else you’d 

like to tell us about the things we talked about today?  

Do you have any questions for me?  

Thanks very much for your time and help with this we really appreciate you 

sharing your thoughts and opinions with us! Your answers will help us a lot 

since we will use your input to understand more about ways that we can help 

children to be more active and eat a healthy diet. 
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Appendix 10 Children’s focus groups topic guide

 

Thank you for coming along today. I work at Bristol University and I have come to 

ask you what about healthy lifestyles, so what types of food and drink are healthy as 

well as what kind of activities will help keep you healthy. Today we are doing what is 

called a focus group, which is like a discussion. It isn’t a test and there are no right or 

wrong answers. I just want to hear what you think.  It is important that you are honest 

and tell me what you think even if it is different from what the other children are 

saying.  

 

Confidentiality and ground rules:  

Your parents/carers have said that they are happy for you to do this. Please can you 

also write your name on this form to say that you are happy to take part? 

 

If it is ok with everyone I am going to record the discussion so that I can remember 

what we have said but no one else will hear the recording.  We are doing this in 

several other schools and we will listen to what all the children are saying. We will 

use this information to help us change the project.  We won’t use your names but will 

say that ‘a child’ or ‘children’ said this. 

 

We’re going to have a discussion together but please try to wait until someone else 

has finished talking to that I can hear what everyone has to say. We want all of you 

to take part. Some children may say something you don’t agree with and we need to 

respect each other’s views.  Please keep private what the other children say. 

 

Are there any questions? 

 

CHAPTER 1: Group introductions 
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Here is a sticky label. Please write your name on it and put it on your jumper.  

 

We will then go round the group and I would like you to say your name and what your 

favourite subject is at school, your favourite food and your favourite activity. 

 

Probe: Discuss some of their choices in more detail 

o Easy/ hard to eat these things 
o Easy/hard to do these things 
o Possibility for change 
o Easy/hard to change  
o Why change 

 

General healthy lifestyle questions  

 

1. If you wanted to be healthy what sort of things do you need to do? 
       Probe:  More detail 

o Anything else? 
o Diet/nutrition, exercise/PA, sedentary 
o Discussed with others- parents/carers, siblings, friends etc. 

 

2. How easy or hard do you think that might be to make these changes? 
Probe:  More detail 

 

3. Have any of you changed what you eat/activities that you do since the 
beginning of year 5? 

Probe:  More detail inc why 

o Involvement of others- parents/carers, siblings, friends 
 

 

 

Learning about healthy lifestyles at school 
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4. Have you ever done any lessons about being healthy at school?  
Probe:  More detail 

o Diet/nutrition health promotion 
o Exercise/PA health promotion 
o Like/dislike/improvements 
o Other health related time/activities at school 
o e.g. breakfast club, PE club, sports teams, assembly, 

break/lunch times, after school club, homework 
 

5. Did anything you learnt at school make you change how much exercise you 
do or not? Or your diet? 

Probe:  More detail  

o Diet/nutrition health promotion 
o Exercise/PA health promotion 
o Involvement of others- parents/carers, siblings, friends etc. 
o Help or stop making changes 

 

Homeworks/parental involvement 

 

6. When you were learning about being healthy at school, did you talk with 
anybody at home about what you were doing?  

    Probe: Parents/carers specifically 

o Homeworks- parents involved 
o Good/bad things about parental involvement 

 

Other areas 

 

7. Do any of you remember being asked to wear a little red box on a belt? It 
is used to measure how much activity you do and is called an 
accelerometer. 

Probe: Thoughts/feelings about wearing 

o Likes/dislikes 
 

That’s all the questions we have for you today.  You have helped us a lot.  

 

I’m just going to summarise what we’ve talked about . 
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Is there anything else you’d like to tell us about the things we talked about 

today? 

 

Do you have any questions for me?  

 

Thank you very much for your time and attention.  We appreciate you sharing 

your thoughts and opinions with us! 
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