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Abstract

A school-based, peer-led programme to increase physical
activity among 13- to 14-year-old adolescents: the GoActive
cluster RCT

Kirsten L Corder ,1 Helen E Brown ,1 Caroline HD Croxson ,2

Stephanie T Jong ,1 Stephen J Sharp ,1 Anna Vignoles ,3

Paul O Wilkinson ,4,5 Edward CF Wilson 6,7 and
Esther MF van Sluijs 1*

1Centre for Diet and Activity Research and MRC Epidemiology Unit, University of Cambridge,
Cambridge, UK

2Nuffield Department of Primary Care Health Sciences, University of Oxford, Oxford, UK
3Faculty of Education, University of Cambridge, Cambridge, UK
4Department of Psychiatry, University of Cambridge, Cambridge, UK
5Cambridgeshire and Peterborough NHS Foundation Trust, Cambridge, UK
6Cambridge Centre for Health Services Research, University of Cambridge, Cambridge, UK
7Health Economics Group, Norwich Medical School, University of East Anglia, Norwich, UK

*Corresponding author esther.vansluijs@mrc-epid.cam.ac.uk

Background: Adolescent physical activity levels are low and are associated with rising disease risk and
social disadvantage. The Get Others Active (GoActive) intervention was co-designed with adolescents
and teachers to increase physical activity in adolescents.

Objective: To assess the effectiveness and cost-effectiveness of the school-based GoActive
programme in increasing adolescents’ moderate-to-vigorous physical activity.

Design: A cluster randomised controlled trial with an embedded mixed-methods process evaluation.

Setting: Non-fee-paying schools in Cambridgeshire and Essex, UK (n = 16). Schools were computer
randomised and stratified by socioeconomic position and county.

Participants: A total of 2862 Year 9 students (aged 13–14 years; 84% of eligible students).

Intervention: The iteratively developed feasibility-tested refined 12-week intervention trained older
adolescents (mentors) and in-class peer leaders to encourage classes to undertake two new weekly
activities. Mentors met with classes weekly. Students and classes gained points and rewards for activity
in and out of school.

Main outcome measures: The primary outcome was average daily minutes of accelerometer-assessed
moderate-to-vigorous physical activity at 10 months post intervention. Secondary outcomes included
accelerometer-assessed activity during school, after school and at weekends; self-reported physical
activity and psychosocial outcomes; cost-effectiveness; well-being and a mixed-methods process
evaluation. Measurement staff were blinded to allocation.

Results: Of 2862 recruited participants, 2167 (76%) attended 10-month follow-up measurements and
we analysed the primary outcome for 1874 (65.5%) participants. At 10 months, there was a mean
decrease in moderate-to-vigorous physical activity of 8.3 (standard deviation 19.3) minutes in control

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

v

https://orcid.org/0000-0002-2744-3501
https://orcid.org/0000-0001-7632-1714
https://orcid.org/0000-0003-1225-4713
https://orcid.org/0000-0002-5012-7187
https://orcid.org/0000-0003-2375-1440
https://orcid.org/0000-0002-9268-212X
https://orcid.org/0000-0003-3302-9662
https://orcid.org/0000-0002-8369-1577
https://orcid.org/0000-0001-9141-9082


participants and 10.4 (standard deviation 22.7) minutes in intervention participants (baseline-adjusted
difference –1.91 minutes, 95% confidence interval –5.53 to 1.70 minutes; p = 0.316). The programme cost
£13 per student compared with control. Therefore, it was not cost-effective. Non-significant indications
of differential impacts suggested detrimental effects among boys (boys –3.44, 95% confidence interval
–7.42 to 0.54; girls –0.20, 95% confidence interval –3.56 to 3.16), but favoured adolescents from lower
socioeconomic backgrounds (medium/low 4.25, 95% confidence interval –0.66 to 9.16; high –2.72,
95% confidence interval –6.33 to 0.89). Mediation analysis did not support the use of any included
intervention components to increase physical activity. Some may have potential for improving well-
being. Students, teachers and mentors mostly reported enjoying the GoActive intervention (56%, 87%
and 50%, respectively), but struggled to conceptualise their roles. Facilitators of implementation included
school support, embedding a routine, and mentor and tutor support. Challenges to implementation
included having limited school space for activities, time, and uncertainty of teacher and mentor roles.

Limitations: Retention on the primary outcome at 10-month follow-up was low (65.5%), but we
achieved our intended sample size, with retention comparable to similar trials.

Conclusions: A rigorously developed school-based intervention (i.e. GoActive) was not effective in
countering the age-related decline in adolescent physical activity. Overall, this mixed-methods
evaluation provides transferable insights for future intervention development, implementation
and evaluation.

Future work: Interdisciplinary research is required to understand educational setting-specific
implementation challenges. School leaders and authorities should be realistic about expectations of the
effect of school-based physical activity promotion strategies implemented at scale.

Trial registration: Current Controlled Trials ISRCTN31583496.

Funding: This project was funded by the National Institute for Health Research (NIHR) Public Health
Research programme and will be published in full in Public Health Research; Vol. 9, No. 6. See the NIHR
Journals Library website for further project information. This work was additionally supported by the
Medical Research Council (London, UK) (Unit Programme number MC_UU_12015/7) and undertaken
under the auspices of the Centre for Diet and Activity Research (Cambridge, UK), a UK Clinical
Research Collaboration Public Health Research Centre of Excellence. Funding from the British Heart
Foundation (London, UK), Cancer Research UK (London, UK), Economic and Social Research Council
(Swindon, UK), Medical Research Council, the National Institute for Health Research (Southampton, UK)
and the Wellcome Trust (London, UK), under the auspices of the UK Clinical Research Collaboration,
is gratefully acknowledged (087636/Z/08/Z; ES/G007462/1; MR/K023187/1). GoActive facilitator
costs were borne by Essex and Cambridgeshire County Councils.
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Plain English summary

Few teenagers do enough physical activity, with physical activity levels dropping during teenage
years. Low physical activity levels are linked to poorer physical and mental health.

The Get Others Active (GoActive) programme was created with input from teachers and students.
It was designed so that older teenagers (mentors) could run the activities, instead of needing teacher
time. Sixteen secondary state schools (a total of 2862 13- to 14-year-old students in Year 9) across
Cambridgeshire and Essex, UK, took part. Eight schools ran the GoActive programme (intervention
schools) and eight schools continued with their usual school activities (controls). All teenagers were
asked to wear an activity monitor at the start and end of the programme. They also completed
questionnaires about their height, weight and well-being, and reported on their experiences in
questionnaires and during interviews.

Overall, 84.1% of Year 9 students in the participating schools agreed to take part. Classes chose two
activities each week from a selection provided. Older teenagers and in-class peer leaders encouraged
students to try new activities. Students gained points for trying new activities and these points were
entered into the GoActive website to win small prizes. Most students completed the questionnaires
and provided information about their height and weight, and 65% of students wore the activity
monitor at our final measurement.

The teenagers who participated in the GoActive programme were as physically active as those who
followed the normal school curriculum. There was some indication that teenagers from disadvantaged
backgrounds may have benefited more. The average cost of running GoActive was £13.06 per Year 9
pupil, which was not cost-effective. As schools did not run the programme in the same way as planned,
we cannot be certain that the GoActive programme does not increase physical activity if run as
intended. Researchers should work closely with schools and pupils to help them to develop and test
their own ideas to increase activity.
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Scientific summary

Background

Most adolescents are not sufficiently active and are at risk of poor heath as a consequence of inactivity.
Physical activity declines throughout childhood and adolescence. The increasing autonomy that occurs
during adolescence, in addition to the growing importance of peer social support, makes this a promising
time for health promotion. The vast majority of adolescents attend school, which is a convenient way
of reaching a large number of individuals from a range of diverse backgrounds. Few physical activity
promotion programmes target adolescents aged > 13 years and few school-based promotion programmes
are effective.We developed Get Others Active (GoActive) based on behaviour change theory, evidence and
participatory work with the target group. GoActive is a peer-led physical activity promotion programme
which aimed to increase physical activity through increased social support, self-efficacy, group cohesion,
friendship quality and self-esteem. GoActive is delivered to whole year groups, aiming to reduce stigma
associated with focusing on particular at risk groups.

Objectives

The overall objective of this cluster randomised controlled trial was to assess the effectiveness and
cost-effectiveness of the GoActive intervention in increasing daily moderate-to-vigorous physical
activity in 13- to 14-year-old (Year 9) adolescents.

The specific aims of the project were as follows.

l To assess the post-intervention and 10-month effectiveness of the GoActive programme to increase
average daily accelerometer-assessed moderate-to-vigorous physical activity among 13- to
14-year-old adolescents.

l To assess the effect of GoActive on the following secondary outcomes:

¢ accelerometer-assessed sedentary time, light physical activity and overall physical activity during
school time, weekday evenings and weekends

¢ student-reported physical activity participation, self-efficacy, peer support, self-esteem,
friendship quality and well-being

¢ body composition.

l To assess the short-term (within-trial) and potential long-term cost-effectiveness of the programme.
l To assess programme acceptability, uptake, maintenance and dose.
l To investigate potential moderation of intervention effects (by gender, socioeconomic status,

ethnicity, baseline activity level and weight status) and potential mechanisms of effect by proposed
mediators, including peer support, friendship quality, self-efficacy and self-esteem, using a mixed-
methods approach.

Methods

Intervention
Older adolescent mentors and in-class peer leaders were trained to encourage classes to select two new
activities each week (of 20 available classes). At least one period of tutor (class) time per week was allocated
to participate in these activities. Students gained points and rewards for activity in and out of school.
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Points were offered on an individual account on the GoActive website. During the first 6 weeks (of
12 weeks), a facilitator (i.e. a health trainer employed and funded by local councils) worked with schools.

Study design
We report on a two-arm, cluster randomised controlled trial in 16 secondary schools to compare the
GoActive intervention (eight schools) with a usual-care control condition (eight schools). A mixed-methods
process evaluation was conducted simultaneously, in addition to an assessment of cost-effectiveness.
Ethics approval was obtained from the University of Cambridge Psychology Research Ethics Committee,
Cambridge, UK.

Inclusion criteria
All state-maintained co-educational schools located in Cambridgeshire or Essex that include Year 9
students were eligible for inclusion. All Year 9 students in participating schools were eligible for
participation in the study.

School and participant recruitment
All eligible schools (n = 103) were invited. Those that expressed interest were provided with further
information and 16 schools agreed to participate. All Year 9 students in participating schools and their
parents/carers were provided with study information and were invited to participate in the study.
Year 9 participants provided written informed assent and parents provided passive consent (opt-out).
All those involved in the assessment of intervention delivery (i.e. mentors, teachers and facilitators)
also provided informed consent.

Measures
Measurements were taken at four time points:

1. baseline – early in Year 9 (September 2016–January 2017)
2. mid-intervention – 6 weeks after intervention start (April–May 2017)
3. post intervention – 14–16 weeks after intervention start (May–July 2017)
4. 10-month follow-up – 10 months after the end of the intervention (April–July 2018).

Outcome assessments using identical procedures were undertaken at baseline and at 10-month
follow-up. These included accelerometer-measured physical activity for 7 days [i.e. the primary outcome,
measured with a wrist-worn Axivity monitor (Axivity Ltd, Newcastle upon Tyne, UK)], anthropometry
(measured) and questionnaires regarding secondary outcomes, including self-reported physical activity,
social support, self-efficacy, friendship quality and self-esteem. Participant demographic characteristics
were additionally included in questionnaires at baseline. Questionnaire-based measures relating to
process evaluation were also assessed at mid-intervention, post intervention and at 10-month follow-up.
Secondary outcomes and accelerometer-based physical activity assessment were additionally conducted
post intervention. Trained measurement staff, blinded to allocation, conducted the measurements using
standardised protocols and instruments.

Qualitative process evaluation data were collected from intervention schools only and included
direct observations, purposively sampled, and semistructured individual and focus group interviews
with students and mentors. Individual interviews were also conducted with local authority-funded
facilitators. Direct observations of two GoActive sessions at each school were conducted. Additional
data were collected using participant questionnaires (completed by students, teachers, older adolescent
mentors and local authority-funded facilitators in all intervention schools) and website analytics.

A within-trial cost-effectiveness analysis comparing the GoActive intervention with the control was
conducted from the perspective of the school funder. The cost per school and per participant was
calculated based on facilitator and teacher time input, and materials. Quality-adjusted life-years were
assessed using the UK Child Health Utility-9D at baseline, post intervention and at 10-month follow-up.
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Data analysis
Quantitative analysis was conducted using appropriate descriptive statistics. Recruitment of schools and
participants were presented as a flow chart. Summaries of the primary outcome (i.e. accelerometer-assessed
moderate-to-vigorous physical activity at 10 months post intervention) and secondary outcomes were
presented by intervention and control group, by school allocation, using a complete-case analysis based
on the intention-to-treat principle. The primary outcome was also analysed in the per-protocol population.
The intervention effect was the baseline-adjusted difference in change from baseline between the
intervention and control groups, and was estimated using a linear regression model that included the
randomisation group, baseline values of the outcome (i.e. analysis of covariance) and the randomisation
stratifiers (i.e. pupil premium, county). Robust standard errors were calculated to allow for the non-
independence of individuals within schools. Sensitivity analyses were conducted to explore the implications
of missing data. Continuous secondary outcome variables were analysed using similar methods.

For the primary outcome and secondary outcomes, effect modification by (1) gender, (2) socioeconomic
status (medium or low vs. high, according to Family Affluence Scale score), (3) ethnicity (white vs. any
other ethnic background), (4) baseline physical activity, (5) weight status (with normal weight vs. with
overweight or obesity) was tested with an F-test of the relevant multiplicative interaction parameter in
the analysis of covariance model. Subgroup analyses were performed within all categories defined by
these variables. These models were repeated for physical activity secondary outcomes, with subgroup
analyses conducted for significant interactions only.

Mediation of the primary outcome (i.e. moderate-to-vigorous physical activity) and well-being was
assessed using linear regression models stratified by gender (adjusted for age, ethnicity, language,
school, body mass index z-score and baseline values), assessing associations between (1) exposures and
mediators, (2) exposures and outcomes (without mediators), and (3) exposures and mediators with
outcomes using bootstrap resampling.

Qualitative data were analysed thematically using a six-phase approach. Data were organised into
manageable segments of text and were assigned codes. Patterns and connections among the data were
identified. All codes were compared, discussed and agreed on prior to coding all other interviews.
Codes were revisited and abridged into broader themes.

Process evaluation-related questionnaire data collected from all participating Year 9 students, mentors,
teachers and facilitators from schools that agreed to run the GoActive intervention (n = 8), and qualitative
data, were used to assess intervention delivery and provide information about the differential
implementation rates of the intervention’s essential functions, fidelity, enjoyment and satisfiability, overall,
for each individual school. Qualitative and quantitative data were merged in an integrative mixed-methods
convergence matrix, which denoted convergence and dissonance across data sets.

Results

Of the 103 eligible schools approached, 16 agreed to take part. Of the 3405 eligible students in the
participating schools, 84.1% were recruited (n = 2862 students; 1319 students in the eight control
schools and 1543 students in the eight intervention schools). Seventy-six per cent of students (2167/2862)
attended a 10-month follow-up assessment.We analysed the primary outcome in 1874 participants (65%).
At 10 months, the time spent doing moderate-to-vigorous activity did not differ significantly between
adolescents at intervention schools and those at control schools (baseline-adjusted difference –1.91 minutes,
95% confidence interval –5.53 to 1.70 minutes; p= 0.32).

In the per-protocol population (285 students in intervention schools and 871 in control schools at
10 months), results were similar (baseline-adjusted difference –1.87 minutes, 95% confidence interval
–6.80 to 3.06 minutes; p = 0.47). Among control school students, weekday sedentary time was lower
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and light-intensity activity higher at 10 months. Non-significant indications of differential impact on
moderate-to-vigorous activity showed greater detriment among boys (boys –3.44, 95% confidence
interval –7.42 to 0.54; girls –0.20, 95% confidence interval –3.56 to 3.16), but favoured adolescents
from lower socioeconomic backgrounds (medium/low 4.25, 95% confidence interval –0.66 to 9.16;
high –2.72, 95% confidence interval –6.33 to 0.89).

The cost of delivering the intervention was estimated at £2520 per school, compared with control
schools. The average cost per student was £13.06. The mean number of quality-adjusted life-years
accrued was 1.241 in the intervention group compared with 1.244 in the control group (difference
adjusted for baseline data –0.006, 95% confidence interval –0.017 to 0.005). The point estimates
therefore suggest that GoActive was both more expensive and yielded fewer QALYs than the control,
that is it is dominated by the control (although we add the caveat that we did not detect a statistically
significant difference in quality-adjusted life-years).

Focus groups (Year 9 students, n = 11; mentors, n = 58) and individual interviews (Year 9 students,
n = 16; facilitators, n = 7; teachers, n = 9) were conducted. Six schools had two direct observations and
two schools had only one. Triangulation of process evaluation data, including observational data, and
individual and focus group interview data revealed that the GoActive programme was not consistently
implemented. GoActive was implemented to some extent in all of the schools. but the reach was low
(39.4% of participants in intervention schools reported receiving the GoActive sessions). Facilitators of
the implementation of the GoActive intervention included peer buy-in, school support, embedding a
routine, and mentor and tutor support. Challenges that had a negative impact on implementation
included school-level constraints, such as having limited space for physical activity, time, uncertainty
of the roles that subgroups played within GoActive and sustaining student engagement. Despite low
implementation within and between schools, the students, teachers and mentors mostly reported that
they enjoyed GoActive (63%, 70% and 87%, respectively).

Boys decided on the selection of GoActive activities more often than girls, as they tended to lead class
discussions around activity choice and students in the class tended to follow the suggestions from
boys. Boys (vs. girls) preferred class-based sessions. Qualitative data suggested that this was because
boys preferred competition, which was supported quantitatively. Questionnaire data suggested that
boys enjoyed trying new activities more than girls. Qualitative data indicated a desire to try new
activities across all subgroups, but identified barriers to choosing unfamiliar activities, with self-imposed
choice restriction leading to boredom. Qualitative data highlighted critique of mentorship. Students
liked the idea, but older mentors did not meet the expectations of the students.

Mediation analysis did not support the use of any of the included intervention components to increase
physical activity. However, among boys, higher perceived teacher and mentor support were associated
with improved well-being via various mediators. Among girls, higher perceived mentor support and
perception of competition and rewards were positively associated with well-being via self-efficacy,
self-esteem and social support.

Conclusions

Despite GoActive being a rigorously developed school-based intervention, it was no more effective
than standard school physical activity at preventing declines in adolescent physical activity. The
GoActive intervention was also not cost-effective. Physical activity declined in both the intervention
and control groups in line with population-level changes.

Low intervention fidelity has implications for the conclusions drawn. If the intervention was either not
delivered or not engaged with by students as intended, then no matter how robust the trial design, methods
and analysis were, they only provide certainty to the findings pertaining to a low fidelity intervention.
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Therefore, in concluding that the intervention was not effective, there is the caveat that it was not
effectively delivered.

Although successful at pilot stage, multiple challenges and varying contextual considerations hindered
the implementation of the GoActive programme to multiple school sites. The mixed-methods process
evaluation provides important insight to understand the outcome results and to guide future approaches
to school-based physical activity intervention design and delivery. Barriers to implementation and upscaling
have been identified, and ways to overcome them warrant in-depth consideration and innovative
approaches when designing physical activity interventions.

The intervention component ‘mentorship’ was liked in principle, but implementation issues undesirably
had an impact on satisfaction (e.g. competition was disliked by girls and shy/inactive students). The
detrimental impact among boys for average daily moderate-to-vigorous physical activity contrasts with
higher intervention acceptability among boys. Gender differences in intervention delivery did not
manifest as expected regarding effectiveness, possibly because of gendered attitudes and expectations
regarding physical activity. The results highlight the importance of considering gender differences
in preference of certain intervention components, such as rewards, and the need for extensive
mentorship training.

Mediation analysis did not support the use of any of the included intervention components to increase
physical activity, but, if implemented well, mentorship could increase well-being among adolescents.
Teacher support and class-based activity sessions may be important for boys’ well-being, whereas
rewards and competition warrant consideration among girls. Given the strong influence of peers and
social influence in this age group, developing successful interventions should look to include verbal
persuasion, modelling and social support.

We need to find new ways for researchers to effectively work with schools to increase student
physical activity. It will be important to involve stakeholders at all levels of the school system, including
students, to help design better programmes.

Taken together with the existing evidence based on the effectiveness of school-based physical activity
promotion interventions, we recommend caution when designing, commissioning and proliferating school-
based physical activity promotion strategies and suggest being realistic about expectations of effect.

Trial registration

Trial registered as ISRCTN31583496.
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Chapter 1 Introduction and background

This report includes text from the authors’ published articles.1–6 All of these articles are Open Access
articles distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0)

license, which permits others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text
below includes minor additions and formatting changes to the original text.

Adolescent physical activity

Physical inactivity is the fourth largest cause of death worldwide.7 Globally, physical activity levels are
low and are continuing to decline, with less than 1 in 10 adolescents meeting current World Health
Organization physical activity recommendations of 60 minutes of moderate-to-vigorous physical
activity (MVPA) daily.8,9 Physical activity declines during adolescence10 and inactive adolescents are at
greater risk of long-term ill health.11 Not only is inactivity associated with poor health and well-being
during childhood, but it may have implications for health into adulthood.12 More physically active
adolescents are likely to become active, healthy and successful adults,12 and so tackling the decline in
physical activity during adolescence is a major public health priority.7

Schools should provide an ideal setting for reaching large numbers of young people across a range of
differing backgrounds and are therefore an attractive route for adolescent physical activity promotion.
Although the reduction in physical activity during adolescence mainly occurs outside school, it is
pragmatic to utilise the school setting for recruitment and delivery.13

The challenge of effectively delivering physical activity interventions in this setting is highlighted by
a review13 of school-based trials that were largely ineffective at increasing accelerometer-measured
physical activity over the whole day. Of the 17 studies included in this review,13 only one study included
participants with a mean age > 13 years at baseline (13.2 years). In another review14 that examined the
impact of school-based interventions on objectively measured activity among adolescents, this applied
to only 3 of 13 included studies. Lack of intervention fidelity and poor implementation may explain the
null findings in many school-based interventions.15 Taken together, this indicates the need for activity
promotion strategies among older adolescents.

Concurrent with physical activity declines, adolescence is also a period of increased risk of mental
health problems16 and around half of mental health disorders will have emerged by the age of
14 years.17 In 2017, it was estimated that 24% of British adolescent girls and 9% of boys experienced
depressive symptoms,18 and suicide is one of the major causes of mortality in adolescence and young
adulthood.19 The benefit of physical activity for mental health has been repeatedly observed through
meta-analysis of observational studies, as well as in intervention trials, and does not appear to be
explained by reverse causality.20–23 There is increasing consensus on the benefits of physical activity for
mental health. These benefits may not be limited to the physiological consequences of physical activity
itself, and the wider social and intra/interpersonal aspects of activity should also be considered.24

Together, this evidence indicated the need for the development and evaluation of an inclusive physical
activity promotion initiative that targets adolescents, and this formed the basis for the Get Others
Active (GoActive) intervention.

Development of the GoActive intervention

The GoActive physical activity promotion intervention was developed with substantial involvement
from adolescents and teachers, and was based on gaps in the existing evidence (Table 1 and Figure 1).
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Qualitative work with adolescents25 suggested six key themes that may encourage Year 9 students
to do more physical activity: (1) choice, (2) novelty, (3) mentorship, (4) competition, (5) rewards and
(6) flexibility (Table 2). Although the intervention was broadly aligned with self-determination theory,47

our priority was to co-design the intervention with students and teachers. Therefore, we used theory
flexibility to enable the incorporation of components strongly suggested in the development work,
irrespective of whether or not they aligned with theory, such as rewards.6

We translated these themes into a physical activity promotion intervention that aimed to increase
physical activity among the whole of Year 9.

Feasibility and pilot testing

Feasibility and pilot testing of the GoActive programme was important to demonstrate intervention
acceptability, feasibility of recruitment, randomisation and measurement of Year 9 students.5 Data on
preliminary effectiveness was also necessary to inform a realistic estimate of the resources needed
for the evaluation of a fully powered randomised controlled trial (RCT). We conducted a feasibility
study of the GoActive intervention in one secondary school and a pilot cluster RCT in three schools
(two intervention schools and one control school) (ISRCTN31583496). Ethics approval, including for
the consent procedures, was obtained for the feasibility and pilot cluster RCT from the Cambridge
Psychology Research Ethics Committee, Cambridge, UK (Pre.2013.40).

TABLE 1 Identified existing evidence for adolescent physical activity promotion with key supporting rationale

Gap in evidence Key rationale

Need for physical activity promotion in
older adolescents

Most adolescents are inactive25 and this inactivity tracks into
adulthood,26,27 increasing their risk of diabetes, cancer and
mortality.28,29 Over 10 minutes/day of physical activity every year is
replaced by sedentary time between 9/10 years and 13/14 years25

and a 10-minute increase in MVPA was associated with a smaller
waist circumference and lower fasting insulin among young people
in a large worldwide meta-analysis.30 Pubertal, brain and social
development during adolescence leads to a new capacity for health
behaviours,31 increasing the likelihood of long-term change

Lack of effective interventions in target group Reviews highlight limited effectiveness of adolescent physical activity
promotion,32–35 with a 4 minutes/day effect size estimated from
studies with objective outcomes.35 Only two of these studies included
adolescents aged ≥ 13 years,36,37 showing a lack of high-quality
research in this important group

Lack of whole-population approach Activity declines among all groups,25 but many interventions target
subgroups only.38 A whole-population approach to health promotion
overcomes stigmatisation of target groups25

Lack of whole-day approach The activity decline mainly occurs out of school,39 but many
interventions target specific times only (e.g. school time),34,40 PE
lessons41 or after-school time

Few interventions involve adolescents in
intervention development

Adolescent focus groups are mainly used to feedback on existing
interventions42 and little research uses adolescent views to develop
strategies25

Need for improved adolescent engagement
with health promotion interventions

Participation is vital to intervention success, but engaging adolescents
to take part in health promotion interventions has challenges,43,44

including transitioning social priorities, biological changes and
engagement with minors through schools31,45

PE, physical education.
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FIGURE 1 The GoActive development model.
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Feasibility results
The intervention was delivered by one school to the whole of Year 9 for 8 weeks during the summer
term of 2013, with limited researcher assistance. Despite initially agreeing to do so, the school was
unable to provide mentors, as the older students had examinations. Year 9 form teachers were trained
to deliver the intervention prior to the programme commencing. The teachers delivered the intervention
with the help of one GoActive team member during tutor time once per week. A total of 234 Year 9
students were exposed to the intervention, as reported by the school, with nine parents (representing
3.8% of eligible students) and 13 students (5.6% of eligible students) opting out of participation in study
measures. A total of 183 (78.2%) students assented to participate in measurements, with 29 (12.4%)
students not attending a measurement session (because of absence or apathy).

Pilot results
Across the three pilot schools, 596 Year 9 students were invited to participate in the evaluation
of GoActive. A total of 458 students provided valid written informed assent and were measured
(76.8% response rate; an average of 153 students per school) (Figure 2).

Of the 458 baseline participants, 87.3% attended the follow-up measurement. Of these students, 400
(55%) were available for analysis of the primary outcome [n = 220; ≥ 1 day of ActiGraph data at pre
and post intervention (ActiGraph, LLC, Pensacola, FL, USA)] and all 400 completed the questionnaire-
based measures that assessed the secondary outcomes. Average days of accelerometer wear were 4.9
(SD 1.8) days pre intervention and 3.8 (SD 1.8) days post intervention.

TABLE 2 Intervention components of the GoActive intervention, based on evidence and qualitative development work

Concept Supporting evidence Component

Choice Adolescents who are given an activity choice have
better programme attendance.46 Choice may
improve intrinsic motivation, self-efficacy and
self-esteem, all of which are important for
long-term activity maintenance47,48

Each tutor group chooses two different activities
weekly

Novelty Introducing adolescents to new activities is
important. Those given the opportunity to try new
activities are more likely to want to do more25

There are 19 activities available that are designed to
utilise little or no equipment. Intervention materials
are available on the study website, including Quick
Cards (i.e. overviews of chosen activities)

Mentorship Peers are crucial for adolescents to attain the
best health behaviours in the transition to
adulthood.31 Cross-age mentorship can
successfully improve adolescent health behaviours
(e.g. substance use,49,50 sexual health51 and
nutrition52), but is understudied in physical
activity research,53 particularly in young people54

Older adolescents in the school (i.e. mentors) are
paired with each Year 9 class and are responsible
for encouraging their class to participate in new
activities. Mentors are helped by Year 9 in-class
leaders, who change weekly

Competition Competitions improve engagement and retention
in health promotion55

Students gain points every time they do an
activity. There is no time limit, students just have
to try an activity to get points. Individual points
are kept private, with class-level totals announced
to encourage interclass competition. Students can
enter their points on the GoActive website with
individual passwords and login details

Rewards Reward-based interventions appear effective
in improving weight management behaviours
in children56

Students gain small individual prizes for reaching
certain points levels. Everyone gaining a certain
amount of points is entered into a prize draw for
a bike

Flexibility A range of co-participants, timing and locations
for activity are preferred by Year 9 adolescents,
with preferences differing on an individual level25

One period of tutor time per week was used to
do an activity during the feasibility and pilot work.
Participants were also encouraged to do activities
at other times, especially out of school
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The results of this pilot cluster RCT provided an indication of the potential effect of GoActive on the
main outcome measure (i.e. average daily minutes in MVPA). Change in MVPA was –6.5 (SD 14.0)
minutes per day in the control group and –2.5 (SD 15.4) minutes per day in the intervention group,
with a change adjusted for baseline of 5.1 [95% confidence interval (CI) 1.1 to 9.2] minutes per day in
favour of the intervention group. Furthermore, the results of the questionnaire-based measures indicated
tentative positive effects for some secondary outcomes, including well-being and social support.

Year 9 participants
Questionnaire data showed that for boys and girls, respectively, 71% and 74% agreed that taking
part in the intervention was ‘fun’ and 56% and 69%, respectively, said that it encouraged them to do
more activity. Moreover, 61% of intervention participants indicated that it was fairly likely that they
would continue with an activity they had tried during GoActive (boys, 64%; girls, 59%). Of those who
had been involved as peer leaders, 81% reported that they thought that it was ‘fun’, 54% said that it
had ‘improved their leadership skills’ and 38% said that it took up a lot of time.

Schools
invited
(n = 28)

• No response, n = 20
• Replied, n = 5
• Recruited, n = 3

Randomisation
1 Control

2 InterventionIntervention

Data collection
Pre intervention (week 0)

• Pupils eligible, n = 458
• Parent opt-out, n = 23
• Student opt-out, n = 8
• Did not attend session, n = 82
• Measured, n = 345
• Actigraph data, n = 282

GoActive intervention
Weeks 1–8

Data collection
Post intervention (week 8)

Measured
(n = 285)

Actigraph data
(n = 156)

2 waves actigraph data
(n = 152)

• Pupils eligible, n = 138
• Parent opt-out, n = 6
• Student opt-out, n = 0
• Did not attend session, n = 17
• Measured, n = 115
• Actigraph data, n = 97

Data collection
Pre intervention (week 0)

Data collection
Post intervention (week 8)

Measured
(n = 115)

Actigraph data
(n = 73)

2 waves actigraph data
(n = 68)

Control

FIGURE 2 Pilot study recruitment flow chart. All measures include accelerometry, anthropometry and outcomes
questionnaire (student-reported physical activity participation, self-efficacy, peer support, friendship quality and mood).

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

5



Mentors
In focus groups, mentors indicated that although they found it difficult ‘to get their head around’ the
GoActive intervention, they quickly picked it up and enjoyed it. Out of the 16 mentors who completed
a questionnaire (16 mentors invited), 14 (88%) mentors agreed that GoActive was fun, 15 (94%)
mentors said that it improved leadership skills and four (25%) mentors said that it took up a lot of
time. Useful suggestions for improvements were made regarding the need for refined points collection,
more comprehensive activity explanations, the importance of teacher involvement and more initial
training, which were incorporated in the full trial and are summarised in Table 3.

TABLE 3 Summary of changes made to the GoActive intervention and study design between feasibility and pilot studies,
and changes still required after the pilot study (with supporting information)

Issue from feasibility
study

Improvements (between
feasibility and pilot)

Changes required
after pilot

Supporting quotes from
student focus groups

Intervention design

Lack of mentors

Mentors were not
recruited as they
had exams

l We emphasised the
importance of the
mentors to the pilot
schools at recruitment

l Mentors were
successfully recruited
in one of two
intervention schools
during the pilot study

l Reiterate the
importance of mentors
at school recruitment

l Participating schools
to sign a contract
agreeing to recruit
mentors

l Regular contact
with schools during
planning to confirm
mentor recruitment

l Recruitment two
terms before
intervention beginning
to allow planning time
for schools

. . . so for instance a sixth
former came into our form
and we was not very
motivated, didn’t really want
to do it and he’s in there
saying, right, we’re all going to
go outside, we’re all going to
do this, I think probably, I
don’t know, I’d probably give it
more effort . . .

Male participant, post
feasibility focus group

Mentors would have been
helpful especially with large
tutor groups

Teacher, post
pilot questionnaire

Lack of clarity at start

Researchers did a launch
assembly at the beginning
of the project, but
students suggested the
need for clearer initial
intervention explanation

l Mentors provided
initial support at
one school

l One-hour mentor
training was
conducted prior to
intervention start,
with emphasis on
teacher training

l Ongoing support for
mentors and teachers
was provided by
facilitators

l Video explaining
the intervention

l Video explaining the
difference between
participation in
measurements and
the intervention

l Videos of included
activities

l Full-day mentor
training

It was just difficult to get
them started but once they
were into it, it was fine

Year 11 mentor, post pilot

Not very sure what was going
on, so form [teachers]
looked disorganised

Teacher, post pilot

Points recording was complicated

The students found the
system for recording
points on ‘points cards’
too complicated. This was
also a burden for study
staff entering the points

Simplified points entry
system:

l Simplified points
system

l Simplified recording
system

l Initial development of
website functionality
to allow online points
entry by participants

l Website to allow
online points entry

l Participants, mentors
and teachers can
upload points

l Facilitator will be able
to track points entry
and issue reminders

They [points cards] were like
complicated, there was too
many like days and numbers
and you didn’t know where to
like put it

Female participant,
post feasibility
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TABLE 3 Summary of changes made to the GoActive intervention and study design between feasibility and pilot studies,
and changes still required after the pilot study (with supporting information) (continued )

Issue from feasibility
study

Improvements (between
feasibility and pilot)

Changes required
after pilot

Supporting quotes from
student focus groups

Activity preferences

Participant focus groups
revealed occasional
gender imbalance in
activity choices and,
with that, differential
motivation to participate

Boy and girl leaders
each week:

l One boy and one girl
in each form to be
leaders each week to
ensure a range
of activities

l At the intervention
mid-point, schools will
be encouraged to add
additional activities
to maintain the
novelty aspect of
the intervention

l Mentor training will
include the importance
of varied activity
selection

Yeah, like our sports is for
what like the leaders want to
do, not the whole class, ‘cos
all the boys would pick like
boxing and the girls want to
do like dancing and Zumba
but the boys don’t want to do
that so we all go for the boys
one, but ‘cos we have a girl
and a boy we should like the
boys do their thing and the
girls do their thing with
their leaders

Female Year 9 participant,
post feasibility

Issue Proposed change
Changes required
after pilot Supporting information

Study design

Questionnaires

Some students had
difficulty completing
questionnaires

Word substitutions and
font/colour change:

l Word substitutions
and explanations
added (e.g. optimistic
changed to hopeful)

l Questionnaires to be
printed on coloured
paper to help students
with learning needs

l We will additionally
assess group cohesion
and social networks to
further clarify the
potential mechanisms
of the intervention

Informed by teachers’
suggestions during
measurement sessions

Rationale for adding additional
questions: 44% of pilot
participants stated that they
asked someone to do physical
activity with them during the
intervention

Measurement session attendance

A total of 12.4% of
eligible students in
feasibility study did not
attend a measurement
session because of
absences, illnesses,
forgetfulness and apathy

l Measurements
were conducted on
more than 1 day,
where possible

l Encourage contact
teacher to locate
pupils during
measurements

l Multiple measurement
days

l Aim for one consistent
member of project
staff to build a
relationship over time
with two contact
teachers

In pilot, non-attendance varied
(excluding students who opt-out):

l 8.0% with a helpful teacher
with 1 measurement day

l 17.6% with a non-helpful
teacher with 2 measurement
days

l 20.7% with a non-helpful
teacher with 1 measurement
day

Measurement incentives

Students did not realise
that they were receiving
vouchers for participating
in measurements in
feasibility study

No monetary incentives:

l Used low-cost gifts in
the pilot trial, as the
feasibility school was
not enthusiastic
about the vouchers
(approximately 20%
students eligible for
free school meals)

No further changes Recruitment and retention was
similar in feasibility study and
pilot trial

continued
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Teachers
One school had vertical forms, with Year 9 students spread across 66 school forms. The other intervention
school had a traditional form structure, with eight Year 9 forms. Eleven teachers completed the
questionnaire, five (63%) teachers from the traditional school and six (9%) teachers from the vertical
school. Across both schools, 10 (91%) teachers enjoyed the programme, eight (73%) teachers thought
that their class did more activity, 11 (100%) teachers thought that their class found it fun, two (18%)
teachers thought that it was a lot of work and none (0%) of the teachers thought that their class found
it boring. Similar to the feasibility study, most of the free-text comments highlighted the need for
improved information provision between the research team and the school. Teacher suggestions are
included in Table 3.

Feasibility and pilot summary
The feasibility study and pilot trial of the GoActive intervention showed feasibility of recruitment,
measurement, randomisation and the ability to deliver GoActive to a whole-school year group of 13- to
14-year-olds. Both of these stages prompted several key improvements to the intervention and to the
study design, including emphasis on monitor return, mentor recruitment, adequate mentor training,
clearer and more consistent intervention explanations, and an improved points recording systems.
The lessons learnt from each phase of this research were taken forward to the trial reported on here,
aiming to evaluate the clinical effectiveness and cost-effectiveness of the GoActive intervention to
increase MVPA among 13- to 14-year-olds.

The GoActive study

As outlined, the development of the GoActive intervention followed previous research suggestions.
This included basing activity promotion strategies on behaviour change theory, incorporating existing
research evidence and including pre-trial qualitative work within the target population in intervention
development.13,16 A further consideration is that whole-group approaches may help overcome some of
the stigma associated with targeting particular at-risk groups (particularly shy and inactive adolescents).17

The overall objective of the GoActive study was to assess the effectiveness of the GoActive intervention
in increasing daily MVPA in 13- to 14-year-old (Year 9) adolescents and to establish the cost-effectiveness
of the programme. However, responding to calls for more in-depth evaluations of the mechanisms
of intervention delivery and effectiveness, the trial was designed to enable the study of mediators of
intervention effectiveness and included a comprehensive mixed-methods process evaluation.

TABLE 3 Summary of changes made to the GoActive intervention and study design between feasibility and pilot studies,
and changes still required after the pilot study (with supporting information) (continued )

Issue Proposed change
Changes required
after pilot Supporting information

Accelerometer data

Not all participants
could be issued with an
accelerometer because of
resource limitations and
6% of monitors were lost

Strategies for monitor
return:

l Teachers and mentors
were asked to remind
students to return
monitors

l During measurement
sessions, more
emphasis was given to
monitor explanations
and the importance of
wear and return

l E-mail reminders
to students during
the measurement
period and prior to
monitor collection

l During accelerometer
fitting, graphs of wear
and non-wear will
be shown

l Form teachers
will be given lists
of students not
returning monitors

Pilot study return rate and
compliance needs improvement.
A total of 36.9% students
returned two waves of valid
accelerometer data and
monitor losses were 8%, 3%
and 3% across the three
schools
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Studying mechanisms
We hypothesised that the GoActive intervention components suggested by students and teachers
(including mentorship, leadership, teacher support, class-based activity sessions, competition, rewards
and online activity tracking) would also influence well-being through social support, self-efficacy, group
cohesion, friendship quality and self-esteem. We wanted to investigate if particular engagement with
components of GoActive may be associated with mediators and outcomes, for example encouragement
provided by older adolescent mentors could be associated with increased self-efficacy and social
support, which may be associated with changes in physical activity and mental well-being.57,58

Mixed-methods process evaluation
The literature on school-based physical activity interventions highlights the need to critically examine
the delivery of each component and the processes of any complex intervention.59 Process evaluation
provides detailed evaluative information about the delivery of an intervention from the perspective of
participants, mentors, teachers and facilitators, with the aim of contextualising and interpreting its
potential effects, providing greater confidence in conclusions about effectiveness.60

It is also important to understand the primary recipients’ experiences and perspectives of the intervention,
as this can not only help to determine the effectiveness of the intervention and its individual components,
but can also produce new insights regarding intervention design. There is limited published research of the
experiences of those directly involved in receiving these interventions,61–63 particularly using qualitative
research methods. Process evaluations of school-based interventions have mainly focused on other
stakeholder groups, notably parents and teachers. The process evaluations note the importance of child
engagement and autonomy over their own behaviour,64 embedding diet and physical activity across the
curriculum and school,64 school resources,64 parental and community engagement,61,64 and the importance
of adult role models61,64 in delivering school-based physical activity interventions. However, such
stakeholder perspectives cannot replace the sharing of views and experiences of adolescents themselves.

In recent decades, literature and policy have emphasised the importance of capturing views,
experiences and actions of those who are the focus of the research.65 Moore et al.60 states that the
success of an intervention is dependent on the response of the intended audience. This is traditionally
considered ‘dose received’,66 and more specifically ‘dose received: satisfaction’.67 It is argued that
‘dose received’ is a passive term, privileging quantitative measures.60 Moore et al.60 advocate for the
critical assessment of aspects of dose received, including ‘acceptability’ and ‘satisfaction’, to examine
participants’ relationships to the mechanisms through which the intervention works. Additionally, they
call for the inclusion of qualitative methods as an effective approach to illuminating participant
experiences. Although GoActive was designed as a whole-population approach, aiming to overcome
stigmatisation and the potential detrimental mental health consequences of targeting particular
subgroups in health promotion strategies,68 we wanted to ensure that the intervention was acceptable
to those least likely to engage in physical activity. As such, the intervention was developed to include
the opinions of those with characteristics that were deemed as common in those hard to reach for
physical activity promotion (including girls, and those with low activity levels and high shyness).6

Therefore, participants for our process evaluation were purposively sampled to account for
perspectives of individuals with those characteristics.
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Chapter 2 Methods

GoActive intervention description

Overview
The intervention is titled ‘GoActive’, which stands for ‘Get Others Active’. Each Year 9 class (i.e. tutor
group/home room class) are asked to choose 2 of 20 available activities each week. These activities require
little or no equipment, and are designed to be appealing to a wide variety of students (e.g. ultimate frisbee,
Zumba and hula hoop). Materials available on the GoActive website include activity instructions (Quick
Cards), which offer an overview of the chosen activity, a short explanation and suggestions for adaptations,
and provide advice, safety tips and ‘factoids’ about each activity (see Appendix 1).

The GoActive intervention is implemented using a tiered leadership system, led by a council-funded
facilitator. Schools were requested to select mentors. Mentors (i.e. older adolescents within the school)
and peer leaders (i.e. select pupils within each class) encouraged students to try these activities
each week (Figure 3). The mentors remain paired with each class for the duration of the intervention,
whereas the in-class peer leaders (two per class each week, one male and one female) change every
week. Teachers are encouraged to use one period of tutor time (registration/roll call) weekly to do one
of the chosen activities as a class; however, students gain points for trying these new activities in or
out of school. Points are gained every time a student tries an activity. There is no expectation of time
spent in the activity, as points are rewarded for the taking part itself. Individual students keep track of
their own points privately on the study website and their points are entered into the between-class
competition so that each class competes against each other. Class rankings are circulated each week to
encourage teacher support and students receive small rewards (e.g. frisbee, sports bag) for reaching
points thresholds (such as 20/50/100 points). As GoActive runs on a weekly cycle, the length of the
intervention can vary as appropriate for each individual school.

The full intervention ran for 12 weeks, with 6 weeks of weekly facilitator visits and a further 6 weeks
with reduced facilitator support. The role of the facilitator was to provide training for mentors and
teachers, provide instructions/prompts to teachers, mentors and Year 9 leaders for intervention
delivery, support teachers, mentors and leaders to deliver the intervention, provide activity Quick
Cards that give overviews and examples of activities, provide basic equipment to facilitate activities if

Research team

Council facilitator

Peer leaders
(Year 9)

Year 9 students

Form teachers Older mentors

Training

Delivery

Training and monitoring
Primary intervention
delivery pathways
Secondary intervention
delivery pathways

FIGURE 3 The GoActive tiered delivery system.
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relevant/needed, collect point cards, update points boards in school communal area and class rooms,
and to provide prizes. As described in Chapter 1 and clarified in Table 3, several intervention
improvements were identified following the pilot intervention and these were incorporated into
GoActive. The main differences between the intervention delivered in the pilot evaluation and the
GoActive intervention delivered in the trial reported on here were (1) the use of the GoActive website
to track points and facilitate communication with the mentor, and (2) delivery was led by a local
council-funded facilitator instead of by a member of the research team.

The teachers, mentors and peer leaders delivered the intervention after training from a facilitator
(see Facilitator and mentor training). Quick Cards provided information that allows any of these individuals
to lead the 20 activities. For example, we suggested using YouTube (YouTube, LLC, San Bruno, CA, USA)
for Zumba instruction, as we want the students to be able to try activities without the barrier of needing
a specific class. Similarly, we suggested doing these activities at home with a friend or relative to
encourage out of school participation.

Table 4 summarises the behaviour change techniques applied in GoActive. Table 5 describes the
GoActive intervention’s essential functions (i.e. components of the intervention) that schools were
asked to implement. Importantly, these essential functions could be adapted to suit individual settings,
offering the schools flexibility to adapt the intervention and its implementation to their context.

TABLE 4 Behaviour change techniques applied through GoActive intervention tenets

GoActive tenet
Behaviour change technique
label Application in the GoActive intervention

Novelty, choice,
mentorship

1.1: goal-setting (behaviour) Form group sets goal to try one new activity per week. Mentors
encourage Year 9 students to plan when and with whom they will
try the activity

Competition 2.3: self-monitoring of
behaviour

Year 9 students record their participation in weekly new activities
by entering points online

Mentorship 3.1: social support
(unidentified)

Mentors, in-class Year 9 leaders, form teachers and peers provide
encouragement and support

4.1: instruction on how to
perform behaviour

Quick Cards (i.e. laminated print out resources) and mentors
provide activity instructions/tips

6.1: demonstration of the
behaviour

Mentors are encouraged to model the behaviour. Quick Cards
show examples of adolescents engaging in the behaviour

Competition 6.2: social comparison Points are awarded for trying activities. Anonymised individual
points ranking will allow individual-level comparison and class-
level competition will be open through the use of school graphs
that denote form group leader boards

Rewards 10.1: material incentive
(behaviour)

Year 9 students will be informed of the GoActive reward system

10.2: material reward
(behaviour)

Year 9 students will be rewarded for obtaining points

10.4: social reward Rewards are given out in front of peers. Awards are handed out
at full-year assembly at programme end

Mentorship 10.5: social incentive Year 9 students are informed that verbal praise will be provided

12.2: restructuring the social
environment

A regular short (≈ 20-minute) intervention session is incorporated
into the school timetable

13.1: identification of self as
role model

Weekly elected Year 9 peer leaders act as role models. They
support and encourage fellow students to try the chosen activities

Rewards 14.9: reduce reward
frequency

Year 9 students receive individual rewards on reaching point
milestones [e.g. a sports bag (15 points), t-shirt (50 points) or
hoodie (150 points)]

METHODS
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Facilitator and mentor training
All facilitators took part in a 1-day training session before the start of the GoActive intervention.
Training was provided by members of the GoActive research team and an external consultant
specialised in adapting physical activity promotion to different contexts. The contents of the training
focused on providing background information on GoActive and its evaluation, a detailed overview of
the intervention and the role of the facilitator in intervention delivery, the options for flexibility in
intervention implementation, and the resources available to the facilitators and teachers/mentors.
All facilitators additionally received a 33-page manual and the research team was available throughout
the intervention delivery phase if any questions or concerns arose.

The role of the GoActive intervention facilitator included training teachers and mentors. The audience
of this training included Year 9 form tutors and/or house leaders, GoActive mentors and a selected
school contact [often physical education (PE) or Year 9 lead]. Training sessions were scheduled for
1 hour. The sessions first provided an overview of the GoActive programme, followed by a question and
answer session, during which the audience was encouraged to ask questions or clarify details. Practical
training (including role playing, if appropriate) was given for (1) daily intervention delivery, (2) ideas for
motivating leaders, (3) overcoming problems and (4) ideas for planning and organising activities. A slide
deck and a suggested training schedule were provided to each facilitator to support training and all
mentors/teachers received a manual. It was stressed that expectations should be made clear during
teacher/mentor training, and the importance of and process for risk assessments was discussed.

Study objective and aims

Overall study
The overall objective was to assess the clinical effectiveness of the GoActive intervention in increasing
daily MVPA in 13- to 14-year-old (Year 9) adolescents and to establish the cost-effectiveness of
the programme.

TABLE 5 Get Others Active study intervention essential components

Intervention
element Brief description

GoActive
sessions

Each tutor group chooses two different activities weekly. Twenty example activities are available,
utilising little or no equipment and appealing to a wide variety of students (e.g. ultimate frisbee,
Zumba and hula hoop). Materials are available on the GoActive website or in resources provided
to schools

Teachers are encouraged to use one period of tutor time per week to do one of the chosen
GoActive activities as a class

Mentors Older adolescents within the school are paired with each Year 9 tutor group to encourage them
to participate in the chosen activities. Mentors remain paired with each class for the duration of
the intervention

In-class
Year 9 leaders

Peer-leaders (two per class each week, one male and one female) assist mentors to encourage
students to try activities in GoActive sessions. Peer leaders change every week

GoActive
website use

Points: points are gained every time students try a GoActive activity. There is no expectation of
time spent in the activity, as points are rewarded for the taking part itself. Individual students
keep track of their own points privately on the study website and their points are entered into
the between-class competition so that each class competes against each other

School graphs: class rankings are circulated each week to encourage teacher support

Claiming rewards: students can claim small rewards on reaching individual point thresholds
[e.g. a sports bag (15 points), t-shirt (50 points) or hoodie (150 points)]
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The specific aims of the project were as follows:

l To assess the post-intervention and 10-month effectiveness of the GoActive programme in
increasing average daily accelerometer-assessed MVPA among 13- to 14-year-old adolescents.

l To assess the effect of GoActive on the following secondary outcomes:

¢ accelerometer-assessed sedentary time, light physical activity (LPA) and overall physical activity
during school time, weekday evenings and weekends

¢ student-reported physical activity participation, self-efficacy, peer support, self-esteem,
friendship quality and well-being

¢ body composition [i.e. body fat percentage and body mass index (BMI) z-score].

l To assess the short-term (within-trial) and potential long-term cost-effectiveness of the programme.
l To assess programme acceptability, uptake, maintenance and dose.
l To investigate potential moderation of intervention effects (by gender, socioeconomic status, ethnicity,

baseline activity level and weight status) and potential mechanisms of effect by proposed mediators,
including peer support, friendship quality, self-efficacy and self-esteem, using a mixed-methods approach.

Mixed-methods process evaluation
Process evaluation is key to being able to assess fidelity and quality of implementation, clarify causal
mechanisms and identify contextual factors associated with variation in outcomes.69 By conducting a
thorough process evaluation, combining both quantitative and qualitative data collection methods and
insights from different stakeholder groups, it is possible to identify the barriers and facilitators that
influence the delivery of the intervention within different contexts, investigating successes and failures
of implementation to maximise the learning from the trial delivery of an intervention.70

The implementation of the programme in each school was assessed through a mixed-methods process
evaluation, which included focus groups with and questionnaires completed by students and mentors,
as well as individual student, teacher and facilitator interviews and observations of GoActive sessions.
The process evaluation protocol has been published previously25 and part of the process evaluation
was published prior to analysing intervention efficacy to avoid interpretation bias.21

The specific objectives of the GoActive process evaluation were as follows:

1. To assess the reach, dose and fidelity of intervention delivery, to document how the intervention
was implemented and to ascertain whether or not the intervention’s essential functions
(i.e. components of the intervention) were adapted to suit individual settings (see Table 5).

2. To explore the GoActive intervention from the perspective of Year 9 students, mentors, teachers and
facilitators, and to describe participants’ views of the intervention (including intervention acceptance).

3. To consider the maintenance and sustainability of the intervention and, if proven effective, the
possible dissemination of the GoActive intervention.

The process evaluation was designed to observe the implementation of GoActive and was not used
to intervene in how schools implemented the GoActive intervention where deviations from the
intervention protocol were detected. The design of the process evaluation was informed by the
Medical Research Council (MRC) guidance on the process evaluation of complex interventions.60,69,71

Study design

We conducted a two-arm cluster RCT with an embedded mixed-methods process evaluation comparing
the GoActive intervention with the control condition (i.e. where schools continued to provide their
usual physical activity offering). After baseline measurements, participating schools were randomised

METHODS

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

14



to the intervention arm or the no-treatment control arm. Allocation used a randomisation list that
was prepared in advance by the trial statistician, who was independent from the measurement team,
using a random number generator in Stata® version 15.1 (StataCorp LP, College Station, TX, USA).
Randomisation was stratified by school-level pupil premium (below or above the county-specific median)
and county (Cambridgeshire or Essex). Information on pupil premium is described in Appendix 2.

Figure 4 shows the GoActive logic model developed for the overall evaluation.

Ethics approval was obtained from the University of Cambridge Psychology Research Ethics
Committee, Cambridge, UK (PRE.126.2016). The protocol was conducted and reported in accordance
with SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials) guidance.27–29

The trial was registered with the ISRCTN registry (trial registration number ISRCTN31583496).

School and participant recruitment

All state-maintained schools that included Year 9 students across Cambridgeshire and Essex (n = 103)
were invited to take part in the study between April and July 2016. Although Cambridgeshire and
Essex have lower deprivation than the UK median, the areas included wide socioeconomic diversity,
including the most deprived place in the UK,20 as well as a mix of urban and rural areas. Schools that
expressed interest were provided with further information and senior school staff met with the
GoActive study team. Sixteen schools agreed to take part.

All students within Year 9 in the 2016–17 academic year in participating schools were eligible for
participation in the study. Students and their parents/guardians/carers were provided with study
information. Parents were asked to provide passive consent (meaning that they had to actively opt out
their child from study participation). Students provided written informed assent on the data collection
day. Parents were provided with information packs that were sent home with students; the packs could
also be accessed electronically through the usual school communication channels. Parents were given
a 2-week deadline to respond, with the option to respond by telephone or e-mail if they had not
returned a form to opt out their child. All those involved in intervention delivery (i.e. mentors, teachers
and facilitators) provided informed consent, which was collected by researchers trained in Good
Clinical Practice.

Intervention delivery

Irrespective of whether or not students participated in measurements, intervention delivery was at the
school tutor group level to all eligible students in intervention schools. Parents were encouraged to
speak with the school if they wanted to opt their child out of intervention participation, but no parents
chose this option. Control schools received no intervention.

The intervention was delivered over 12 weeks. During the first 6 weeks, a facilitator was provided;
however, during the second 6 weeks, external support for the programme was reduced to encourage
school-led sustainability. The GoActive intervention targeted peer-led class-based activity, with
participation encouraged outside school. Intervention facilitators (i.e. health trainers employed and
funded by local councils) provided school staff and older mentors with training, support and resources
for intervention delivery. Training sessions consisted of an initial session between facilitators and
mentors, lasting at least 1 hour, followed by six 30-minute meetings every week during the first
6 weeks and meetings approximately every 2 weeks thereafter. Mentors were asked to meet with
peer leaders weekly.
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School context characteristics

Intervention Mediators Outcomes
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• Sociodemographic factors: age, SEP, sex, ethnicity, religion
• School factors: healthy school policy, other school initiatives to promote healthy eating and physical activity and reduce sedentary time (assessed by a school
    environment questionnaire at the commencement of the study, as well as an individual interview with the contact teacher), school physical environment (e.g. safety,
    equipment and facilitates available)
• School factors self-reported on national website: Ofsted school performance factors

• Mentor, teacher and facilitator training
    (intervention process, roles, website and
    GoActive activity exposure)
• Resources: Quick Cards, GoActive website
    (including videos), facilitator resource books,
    mentor-facilitator meetings
• Choice and Novelty: choice of different
    weekly activities; 20 example activities
    available
• Mentorship: older adolescents in the
    school paired with each Year 9 tutor group
    to encourage participation. Year 9 in-class
    leaders (Peer Leaders) from both sexes
    are elected each week to assist Mentors
• Competition and Rewards: points system
    for all activity participation. Individual points
    are private for personal achievement;
    visible class totals encourage interclass
    competition. Students receive small rewards
    for reaching points thresholds
• Flexibility: encouraged to use at least one 
    period of tutor time a week for activity; 
    students can participate at other times both in 
    and out of school

Year 9 students assessed quantitatively:

• Physical activity
    • Average daily MVPA
    • Sedentary activity
    • Light intensity physical activity
    • Overall physical activity during school, 
        weekdays outside school and
        at weekends
    • Physical activity type
• Anthropometry
    • Body fat percentage
    • BMI
    • Waist circumference
• Psychosocial
    • Self-efficacy
    • Social support for physical activity 
       (peer and family)
    • Friendship quality
    • Well-being
    • Self-esteem
    • Group cohesion
    • Shyness and sociability

Primary outcome:
Increase mean daily minutes of objectively
measured MVPA

Secondary outcomes:

• Objectively assessed activity intensities
    (sedentary, light, moderate and vigorous
    activity); including change in intensity
    distribution and type
• Student-reported physical activity
    participation, self-efficacy, peer support,
    group cohesion and social network,
    self-esteem, friendship quality (proposed
    mediators) and well-being, and school-level
    attendance  and academic performance
• Student weight status (BMI), body fat
    percentage and waist circumference
• School attendance and academic
    performance

FIGURE 4 The GoActive logic model. SEP, socioeconomic position.
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Data collection overview

Baseline assessments took place early in the academic year for Year 9 students (September 2016–
January 2017), which is the school year in which students will reach 14 years of age.

Measurements were taken at four time points:

1. baseline – early in Year 9 (September 2016–January 2017)
2. mid-intervention – 6 weeks after intervention start (April–May 2017)
3. post intervention – 14–16 weeks after intervention start (May–July 2017)
4. 10-month follow-up – 10 months after the end of the intervention (April–July 2018).

Outcome assessments using identical procedures were undertaken at baseline and at 10-month follow-up,
and these included objective assessment of physical activity for 7 days [i.e. the primary outcome, using
a wrist-worn Axivity monitor (Axivity Ltd, Newcastle upon Tyne, UK)], anthropometry (measured),
social networks (computer-based assessment), and questionnaires regarding secondary outcomes, including
self-reported physical activity, social support, self-efficacy, friendship quality, self-esteem, shyness and
sociability. Participant demographic characteristics were additionally included in questionnaires at baseline.
Social network data collection, secondary outcomes and objective physical activity assessment were
conducted post intervention. Trained measurement staff, blinded to allocation, conducted measurements
using standardised protocols and instruments, as detailed in the protocol.19 Measurement staff were
blinded to allocation and our dedicated process evaluation researcher independently verified the success
of this blinding by e-mail correspondence shortly after the 10-month follow-up measurements.

Process evaluation measures were collected mid-intervention, post intervention and at 10-month
follow-up (Table 6). With regard to quantitative data, all Year 9 participants, regardless of intervention
allocation, completed questionnaire-based measures at all time points. In the intervention schools,
mentors, facilitators and teachers completed process evaluation questionnaires post intervention.
Website analytics were also retrieved from the website, as were facilitator and mentor logs.

Qualitative process evaluation data were collected from intervention schools only. Qualitative data
collection was conducted between April and July 2017 (aligned with post intervention) and included
purposively sampled, semistructured individual interviews (participants, teachers and facilitators) and
focus group interviews (participants and mentors). Direct observations of two GoActive sessions at
each school were conducted.

Table 7 provides an overview of the timing of intervention delivery and data collection in the
GoActive study.

Description of data collection methods

Accelerometer-assessed outcomes (including primary outcome)
The prespecified primary outcome for effectiveness was average daily minutes of MVPA at 10-month
follow-up. We measured MVPA at baseline, post intervention and 10-month follow-up using wrist-worn
activity monitors (Axivity) that assess acceleration (continuous waveform data). As a change to the
published protocol, wrist-worn monitors were used instead of the originally proposed hip-worn ActiGraph
monitors (Axivity Ltd, Newcastle upon Tyne, UK) because of the increased likelihood of protocol
adherence in the target group compared with what was seen in our pilot work. Participants were asked
to wear the monitors continuously for 7 days, 24 hours a day on their non-dominant wrist. Monitor
output was processed to provide minutes spent in MVPA and secondary outcomes.
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TABLE 6 Process evaluation data collection and sampling

Method of data
collection

Data collection
participants Number completed Response rate

Data collection
time frame Data collected

Phase 1

Questionnaire Year 9 students (control and
intervention)

1341 86.9% of 1543 baseline
participants

Mid-intervention Experience with the GoActive programme

Phase 2

Observation Form group, mentors and
teachers in intervention
schools

Eight Eight out of eight
intervention schools had
an observation in phase 2

During the first 6 weeks
of the intervention/
during the 12-week
intervention

Sessions ran from
January–July 2017

Details on the venue used for the
intervention, the number of mentors within
the classroom for the intervention and the
number of Year 9 students participating in
the intervention

Delivery and content of GoActive activity

Year 9 student engagement and
understanding

Detailed description of activities

Questions, issues or statements from
Year 9 students

Individual
interviews

Year 9 students at
intervention schools
identified as shy and
inactive based on baseline
data questionnaire (n= 16)

Two per school Semistructured interview questions on the
following:

l Perceptions of physical activity
l Thoughts about GoActive intervention

(e.g. different activities, participation
levels, class observations, strengths and
improvements of the intervention)

l Perceptions of the role of mentors
l Perceptions of the role of teachers
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Method of data
collection

Data collection
participants Number completed Response rate

Data collection
time frame Data collected

Contact teacher at each
intervention school

Nine (one per school
and one school had
two contact teachers)

Semistructured interview questions on the
following:

l Facilitators that encouraged the adoption
of GoActive in the school

l Barriers to GoActive adoption
l Effects of the programme that they

have noticed
l Reception of teachers to GoActive
l Adaptions that may be required

to increase the feasibility of
GoActive implementation

l Perceptions of the university and
school collaboration

Phase 3

Observation Form group, mentors and
teachers in intervention
schools

Eight Eight out of eight schools
had an observation

During the last 6 weeks
of the intervention/
during the 12-week
intervention

Sessions ran from
April–July 2017

Details on the venue used for the
intervention and the number of Year 9
students participating in the intervention

Delivery and content of GoActive activity

Year 9 student engagement and
understanding

Detailed description of activities

Questions, issues or statements from
Year 9 students

Throughout intervention

Website use Year 9 students
(intervention)

714 46.2% of intervention
participants

From intervention start
to July 2017

Proportion of students logging points

Number of points logged

Number of rewards claimed
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TABLE 7 GoActive study overview

2016 2017 2018

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Intervention delivery

Facilitator training (1 day) ●▬●

Facilitated intervention
(6 weeks)

●▬●

Distant support
intervention (6 weeks)

●▬●

Data collection: time points

Effectiveness evaluationa

Accelerometry ●▬● ●▬●

Questionnaires ●▬● ●▬●●▬● ●▬●

Anthropometry ●▬● ●▬●

Process evaluation

Questionnairesb ●▬●●▬● ●▬●

Observation GoActive
sessions

●▬●●▬●

Interviews/focus
groups

●▬●

Website use ●▬●

a Year 9 students only.
b Year 9 students completed process evaluation questionnaires at three time points; those involved in intervention delivery (mentors, teachers and facilitators) only completed a

process evaluation post intervention.

●▬●

Baseline (September 2016–
January 2017)

●▬●●▬●

10-month follow-up
(April–July 2018)
●▬●

Mid-intervention
(April–May 2017)

Post intervention
(May–July 2017)
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Accelerometery validity and processing
The Axivity monitor has been validated to assess physical activity energy expenditure72 and to have
better wear time adherence and acceptability than commonly used hip-worn monitors, among
adolescents.73 Given the 24-hour wear time protocol of the Axivity monitors, a diurnal adjustment was
used to reduce any bias caused by imbalances of protocol deviations regarding non-wear.74 Each day of
possible wear was divided into four time quadrants: morning (06.00 to 12.00), afternoon (12.00 to
18.00), evening (20.00 to 24.00) and night (24.00 to 06.00). For participants to be included in analyses,
over 6 hours of wear time spread over at least 2 days was required from the possible 42 hours in each
daytime quadrant (i.e. ≥ 6 hours from 7 possible mornings, ≥ 6 hours from 7 possible afternoons and
≥ 6 hours from 7 possible evenings). The ‘night’ quadrant (i.e. 24.00 to 06.00) was considered as sleep
time and was included in the denominator when calculating daily averages of MVPA, for consistency
across all participants. Where individuals did not wear the monitor for ≥ 6 hours at night-time, despite
the protocol requesting them to wear it continuously for 7 days, average night-time values were imputed
using population averages (n = 91 at baseline and n = 463 at follow-up), created from GoActive participants
with 100% protocol compliance regarding monitor wear, to avoid inflation of MVPA estimates. This method
was verified by running simulations that exclude night data for a subsample of participants with
100% protocol compliance. For an individual hour to be included for analysis, at least 70% of possible
wear time was required, with non-wear time within the hour considered as missing.74

Monitor output was processed to provide minutes spent in MVPA equivalent to ≥ 2000 ActiGraph
counts per minute (c.p.m.).4 Additional secondary accelerometry-derived outcomes were average
daily minutes of sedentary time (equivalent to ≤ 100 ActiGraph c.p.m.), average daily minutes of
LPA (equivalent to 101–1999 ActiGraph c.p.m.) and average daily activity (represented by average
acceleration). In addition to daily averages, all intensity outcomes (including MVPA) were derived
during school time (09.00 to 15.00), during weekday after school time (after 15.00) and at weekends.
Participants who met the inclusion criteria for average daily MVPA were included in any analyses for
which they had sufficient data (≥ 2 days).75 As the criteria for deriving average daily MVPA did not
require both weekend and weekdays of valid data,76 participant numbers varied by outcome.

Reported demographic data
Participant descriptive characteristics, including prespecified effect modifiers [e.g. gender, individual
socioeconomic position (SEP) and ethnicity] were self-reported at baseline. Ethnicity was self-reported
by participants who were given 20 response options and additional free-text completion options.
For descriptive purposes, the reported values were recoded to five categories in accordance with
recommendations:77 (1) ‘white’, (2) ‘mixed ethnicity’ (i.e. identifying with multiple ethnicities), (3) ‘Asian’
(including South Asian and Chinese), (4) ‘African and/or Caribbean’ and (5) ‘other’. Ethnicity was
subsequently dichotomised for prespecified moderation analyses (‘white’ vs. remaining categories).
Participants completed six items from the Family Affluence Scale (FAS) that relate to family car
ownership, holidays, computers, availability of bathrooms, dishwasher ownership and having their own
bedroom, which was used as a proxy of individual SEP by summing answers (possible range: 0–13) and
dividing into predefined affluence groups (low = 0–6, medium = 7–9 and high = 10–13).78,79 Shyness and
sociability were assessed using five items in the Emotionality, Activity, Shyness and Sociability Scale.80

Self-reported outcomes
Secondary outcomes were assessed at baseline, post intervention and 10-month follow-up using
questionnaires that included measures validated for use in the population (e.g. social support for
activity, self-efficacy, group cohesion, friendship quality, self-esteem, shyness, sociability and mental
well-being). GoActive questionnaires are available as additional material [see NIHR Journals Library,
URL: www.journalslibrary.nihr.ac.uk/programmes/phr/139018 (accessed 12 January 2020)]. Social
support for physical activity was a mean derived from nine self-reported items (response range: 1–4)
from the European Youth Heart Study.81 Self-efficacy was a mean of eight self-reported items from
Reynolds’ Psychosocial Predictors of Physical Activity: Self-efficacy scale82 (response categories: 1–6).
Group cohesion was assessed by an adapted social network modelling tool in which participants were
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provided with a list of tutor group members on a laptop and were asked to select the names of up to
five of their friends from the list provided. These data were used to derive in-degrees (i.e. the number of
people identifying the participant as a friend) and out-degrees (i.e. the number of friends that participant
lists as a friend).83 Friendship quality was a mean score of eight self-reported items used in the ‘ROOTS’
study (equally weighted),84 with a response range of 1–5. Self-esteem was a mean score of self-reported
items using the 10-item Rosenberg Self-Esteem Scale,85 which had original response options of 1–4.
Self-reported physical activity was assessed using the Youth Physical Activity Questionnaire (YPAQ).86

Activity frequency was calculated as sessions per week of all reported activities (range: 0–160).

The Warwick–Edinburgh Mental Wellbeing Scale was used to assess mental well-being.87 The 14-item
scale asks participants to indicate what best describes their experiences of a collection of statements
over the past 2 weeks. Items relate to both hedonic and eudemonic experiences of mental health,
including positive affect (e.g. ‘I’ve been feeling optimistic about the future’), relationships (e.g. ‘I’ve been
feeling close to other people’) and emotional functioning (e.g. ‘I’ve been dealing with problems well’),
each rated on a five-point Likert scale with responses ‘none of the time’, ‘rarely’, ‘some of the time’,
‘often’ and ‘all of the time’ scored 1–5, respectively. The scale has shown good content validity, and
correlates well with other mental health and well-being scales, including the Positive and Negative
Affect Scale,88,89 Short Depression-Happiness Scale90 and the World Health Organization (Five) Well-
Being Index.91 Cronbach’s alpha has been shown to be 0.89 among a student sample and 0.91 in a
population sample.87 Overall, the scale has shown good internal consistency, good test–retest reliability
and good face validity.92 Participants who responded to all 14 items on the scale were included in the
mediation analysis and their score was the average of the item responses (out of a possible 1–5).

Anthropometry
Anthropometry (i.e. height, weight, waist circumference, bioimpedance) was assessed at baseline and at
10-month follow-up by trained staff. BMI z-score was calculated from height, weight, age and gender.93

BMI z-score was also used to identify participants with overweight or obesity.94 As a change to the
published protocol,4 anthropometry was not assessed at post intervention to reduce the burden on
schools and participants, and because no meaningful short-term effect on anthropometry was expected.

Appendix 3 lists further details regarding all outcome variables, including for the primary outcome and
all secondary outcome measures.

Process evaluation data collection
As stated earlier, process evaluation measures were collected mid-intervention, post intervention and
at 10-month follow-up. Details on the quantitative and qualitative data collected are provided below.
An overview of the process evaluation data collected is presented in Table 6.

Quantitative process evaluation data
Quantitative process evaluation data were collected in post-intervention questionnaires adapted from
those used in the feasibility study.5,6 To assess engagement with mentors, students were asked:

Within the GoActive programme, mentors . . . (a) motivated me to be active, (b) were enthusiastic about
GoActive, (c) offered lots of different activities to take part in, (d) came in to run GoActive almost every
week and (e) explained activities clearly.

Students were also asked to assess engagement with their form tutors (teachers):

Within the GoActive programme, teachers . . . (a) motivated me to be active and (b) were enthusiastic
about GoActive.

Response options were from 1, ‘strongly agree’ to 4, ‘strongly disagree’. Items were reverse coded so
that higher values were indicative of more positive responses and a mean was calculated. Perception
of other intervention components, including class sessions (mean of trying new activities and using
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tutor time), rewards (individual prizes), competition (mean of class and individual competition) and peer
leaders (mean of reported leadership and engagement), were assessed using Likert scales [‘do not like
it at all’ (1) to ‘like it a lot’ (5)].

Mentors, teachers and facilitators were also given questionnaires asking them to rate their opinions
of the programme and the implementation. All mentors and facilitators involved with the delivery of
GoActive were also asked to complete intervention delivery logs on the GoActive website. These logs
sought information on, for example, the date each lesson took place, how long it lasted, how many
Year 9 students were active in their participation and any comments on the delivery of the session.

Use of the GoActive website was assessed using the points entered on the study website. Participant
scores were dichotomised as having entered points compared with not entering points. The website
analytics that were included for process evaluation were individual points logged, rewards claimed,
activities selected and messages to mentors.

Qualitative process evaluation data
Six process evaluation components were assessed: (1) fidelity, (2) dose delivered, (3) dose received,
(4) reach, (5) recruitment and (6) context.67 Process evaluation quantitative data collection occured in
both the control and intervention arms of the trial, whereas qualitative data were collected in the
intervention arm only.3

Qualitative data collection occurred between mid-intervention and 12–14 weeks post baseline
(April–July 2017). Data were collected to evaluate the process evaluation measures, to note if findings
were consistent with how the intervention was theorised to act in our logic model (see Figure 4) and
to note any potential barriers to wider dissemination, should it have proved effective. Qualitative
data were collected from all eight intervention schools towards the end of the 12-week intervention.
Individual and focus group interviews were conducted by the same experienced qualitative researcher.
The interview materials are available as additional material (with color) [see NIHR Journals Library,
URL: www.journalslibrary.nihr.ac.uk/programmes/phr/139018 (accessed 12 January 2020)].

Eleven semistructured focus groups with Year 9 students were conducted in a school space familiar
to them (total group, n = 48 participants; mean group size, n = 4 participants; range 2–7 participants).
Mid-intervention, Year 9 students at intervention schools indicated whether or not they would be
willing to be contacted about participating in an interview and those who responded positively were
provided with an additional information sheet to clarify the interview procedure (both individual and
focus group). Participants for qualitative data collection were purposively sampled to gain information-
rich responses, exploring diverse experiences. Focus group participants were grouped by level of
participation [determined by tertiles of website points entered: 150 (high), 10–100 (medium),
≤ 10 (low)] and purposively sampled to aim for a mix of gender. An interview guide was developed and
iteratively updated as new issues emerged throughout focus groups.3 Focus groups for six schools were
mixed gender. Critical reflection after the first few focus groups led to separating the remaining focus
groups by gender, where possible, to maximise the chances of participants feeling comfortable to share
experiences openly. Focus groups lasted between 22 and 46 minutes.

Shy/inactive participants were identified using shyness data, and self-reported physical activity
participation data (YPAQ) from baseline. Students in the highest tertile for shyness80 and the lowest
tertile for self-reported physical activity frequency86 were invited. It was felt that a one-to-one interview
may be more comfortable for these individuals. Sixteen individual interviews were conducted (lasting
10–26 minutes). Interviews were semistructured, using a flexible interview guide specifically designed
for the interviews.

Interviews focused on the perceptions of the GoActive intervention from diverse student perspectives,
including those with high shyness and low physical activity, who may be less likely to engage with physical
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activity promotion interventions. Both of the interview guides for the focus groups and individual
interviews included discussion points on the experience of participating in the GoActive trial, the
process of what had been implemented around the GoActive trial within the school and in each class,
the depictions of the in-class Year 9 leader, mentor and teacher roles, and perceived barriers to and
facilitators of running the GoActive intervention.

Qualitative data were also collected from all of those involved in intervention delivery. Data collection
methods included purposively sampled, semistructured individual interviews (teachers and facilitators)
and 10 focus group interviews (58 mentors) with individuals involved in intervention delivery.
Interview topics included experience of facilitating the GoActive intervention in the school, the process
of what had been implemented around the GoActive trial, the depictions of the mentor, teacher and
facilitator roles (including self-perceptions), and perceived barriers to and facilitators of running the
GoActive intervention. Facilitators implementing across more than one school were asked to discuss
school-specific responses.

GoActive sessions observations
Direct observations of two GoActive sessions at each school running the intervention (n = 8) were
arranged by contact teachers. Teachers and most mentors that were to be observed were informed of
when observations would take place. Data collected during observations comprised detailed written
notes that described what took place, where in the school setting, any informal conversation, the role
of the mentor, teacher engagement and level of engagement from Year 9 students.

Trial sample size calculation

We estimated that a total of 1310 participants would be required to have 85% power to detect a
5-minute difference in change in MVPA between baseline and 10-month follow-up as significant at
the 5% level,4 assuming a standard deviation (SD) of MVPA of 17.8 minutes and a correlation of
0.59 between baseline and follow-up.19 Assuming a within-school (intraclass) correlation of 0.034 and
30–40% loss to follow-up, we aimed to recruit 16 schools with 150 participants per school.19

Analytical approach

Analysis of effects on primary and secondary outcomes
The statistical analysis plan was approved by the Trial Steering Committee (TSC) prior to analyses
being performed. The full statistical analysis plan is available from the GoActive study website
[URL: www.mrc-epid.cam.ac.uk/research/studies/goactive/ (accessed 28 February 2020)]. Statistical
quantitative analyses were performed using Stata.

For MVPA at 10-month follow-up (i.e. the primary outcome), the intervention effect, representing the
baseline-adjusted difference in change from baseline between the intervention and control groups,
was estimated from a linear regression model, including randomisation group, baseline value of the
outcome [i.e. analysis of covariance (ANCOVA)] and the randomisation stratifiers (i.e. pupil premium
funding and county). Robust standard errors (SEs) were calculated to allow for the non-independence
of individuals within schools and the missing indicator method95 was used to ensure the inclusion of
participants with a missing baseline value of the outcome variable. All secondary outcome variables
were analysed using the same method.

We conducted a complete-case analysis in which participants and schools were included in the group
to which they were randomised, although participants with a missing value of an outcome at follow-up
were excluded from the analysis of that particular variable. This is a complete-case analysis that is valid
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under the assumption that the outcome is missing at random, conditional on randomised group and the
baseline value of the outcome.

Per-protocol analysis
A further analysis of the primary outcome was performed in a per-protocol population, defined as
intervention group participants reporting ‘being active during tutor times at least twice during the
last 2 weeks’ [i.e. self-reported intervention engagement mid-intervention (week 6 of the intensely
facilitated phase of the intervention)] and logging activity points on the study website at least once
during the entire intervention period. This definition was based on a review of quantitative process
evaluation data prior to the main analyses and reflects the group with highest intervention engagement,
as opposed to delivery of the protocol with fidelity.

Sensitivity analyses
Post hoc sensitivity analyses recommended by the TSC were performed, in which the primary outcome
was calculated (1) excluding time between 24.00 and 06.00 and (2) using a stricter inclusion criterion
of 12 hours of wear time per quadrant.

Effect modification
For the primary outcome and secondary accelerometer-assessed physical activity outcomes, effect
modification was conducted by (1) gender, (2) socioeconomic status (medium or lower vs. high, according to
FAS score), (3) ethnicity (white vs. any other ethnic background), (4) baseline physical activity (≥ 60 minutes
MVPA/day vs. < 60 minutes) and (5) weight status (with normal weight vs. with overweight or obesity) and
was tested with an F-test of the relative multiplicative interaction parameter in the ANCOVA model. Effect
modifiers were selected based on previous evidence of potential differential effects.13,14 Subgroup
analyses were performed within all categories defined by these variables.

We used baseline accelerometer-assessed activity data to classify participants’ activity level using
30 and 60 minutes of MVPA, using (average) thresholds. The 60-minute threshold was applied to be
consistent with UK physical activity guidelines, whereas the additional 30-minute threshold was
applied to achieve greater heterogeneity in the moderator, as activity levels were low at baseline
(minutes of MVPA at baseline for whole group: 35.6 ± 18.6 minutes/day). Subgroup analyses were
performed for the primary outcome within all categories defined by these variables, but only where
interactions showed p < 0.05 for secondary outcomes.

Mediation analyses
We aimed to use mediation analysis as a novel approach to evaluate the potential mediating role
of psychosocial factors in the association between engagement in the intervention components
suggested by students in our intervention co-design process and changes in physical activity
and well-being.

Mediation of effects on the primary outcome (i.e. MVPA) and well-being was assessed using linear
regression models stratified by gender (adjusted for age, ethnicity, language, school, BMI z-score and
baseline values), assessing associations between (1) exposures and mediators, (2) exposures and outcomes
(without mediators) and (3) exposures and mediators with outcomes, using bootstrap resampling.

Economic analysis and cost-effectiveness
A within-trial cost-effectiveness analysis comparing the GoActive intervention with the control was
conducted from the perspective of the school funder (assumed to be the local authority). Cost per
school and per participant was calculated for intervention group participants based on facilitator and
teacher time input, and materials. Quantities of inputs were based on the protocol, supplemented
by study records, and unit costs reported in 2019 Great British pounds. As costings considered the
additional costs associated with the GoActive intervention only, there were zero costs associated
with control.
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Outcomes in the economic analysis were the primary outcome (i.e. change in minutes of MVPA) and
quality-adjusted life-years (QALYs). QALYs are useful as they measure overall health-related quality
and quantity of life. QALYs were assessed using the Child Health Utility-9D, which has been validated
for use in adolescents24 and was included in the participant questionnaire at all follow-up time points.
Responses were converted to utilities using the recommended published algorithm96 and QALYs
were calculated as the area under the curve, with straight-line interpolation between time periods.
Total accrued time from baseline to 10-month follow-up, and hence the time horizon for the study, is
approximately 2 academic years. Undiscounted and discounted QALYs (at 3.5%) are calculated and an
unadjusted and adjusted imputed analysis reported. The latter analysis adjusted for age, socioeconomic
status and other demographic variables. Multiple imputation with chained equations was carried out on
missing utility data using the predictive mean matching method and five imputed data sets. Analysis
was conducted in R (The R Foundation for Statistical Computing, Vienna, Austria). Code is available
from the corresponding author on request.

Exploratory economic modelling
The study protocol stated that long-term modelling would be undertaken only if a positive effect on
physical activity was observed, on the basis than it is highly unlikely for the intervention to be (cost-)
effective in the long term if it is not so in the short term. However, irrespective of the point estimate,
incorporating the uncertainty in study results into a previously developed, longer-term model enables
analysis of where uncertainties in longer-term cost-effectiveness lie and can be used to guide further
research via value-of-information analysis. For example, the treatment effect of the GoActive intervention
may be uncertain, which a priori might suggest that further research was warranted. However, the
modelling may reveal that greater value would be obtained from a research project investigating,
for example, the link between physical activity and blood pressure, or blood pressure and risk of
cardiovascular event.

We therefore conducted an exploratory analysis, inserting the results from the GoActive trial into
the previously developed PACE (physical activity cost-effectiveness) model,97 adapted to this study
question, reporting longer-term costs and QALYs accrued as per the protocol, but also incorporating a
value-of-information analysis. Adapting the model to the study question simply comprised converting
the study results from minutes of MVPA to metabolic equivalent of task (MET)-hour equivalents.98

The PACE model has been described previously,97 but, briefly, it generates a cohort of individuals based
on English demographic data. The model follows them for a defined number of years under a base case
of average physical activity levels, tracking BMI, blood pressure, glucose (glycated haemoglobin) and
lipids, the incidence and prevalence of type 2 diabetes and associated complications, cardiovascular
events and certain cancers according to a set of risk equations extracted from the literature. Costs and
health state utilities are assigned to these events, resulting in a measure of accrued costs and QALYs
over the time horizon of the model. A second-order Monte Carlo simulation propagates parameter
uncertainty (i.e. uncertainty in coefficients of the risk equations) to decision uncertainty (i.e. uncertainty
in costs and QALYs). The model is then repeated under alternative physical activity scenarios, input
as mean and SE of difference in MET-hours per day, with assumptions as to the ‘decay’ rate of the
intervention effect (base case assumed 55% per annum), yielding a mean and SE cost and QALY gained
from each intervention, from which incremental cost-effectiveness ratios can be calculated.

The model simulated a cohort of 10,000 14-year-olds and followed them for a period of 10 years
under a ‘do nothing’/control scenario, repeated 10,000 times. This was then repeated, incorporating the
distribution of intervention effect described above.

Costs included in the PACE model are health service costs, to which we added the cost to local authorities
of the intervention. The cost perspective of the modelled analysis is therefore the public sector.
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Results are reported as mean and 95% credibility intervals for costs and QALYs in each arm, as well as
increments between the arms, net monetary benefit from each arm and incremental net monetary
benefit calculated at £20,000 per QALY gained. Value-of-information analysis estimates the expected
value of perfect information (EVPI) and expected value of perfect parameter information (EVPPI),
providing a guide as to where future research is likely to be of most value. Population EVPI and EVPPI
are calculated based on population projections of the numbers of 14-year-olds in the UK from 2020 to
2029 (i.e. 10-year time horizon), discounted at 3.5%. This yields a beneficial population of 7,169,651.

Analysis of process evaluation data

Quantitative data
Data are presented descriptively as means (SD) or medians (interquartile range) for continuous variables,
and as proportions for categorical variables. Between-group differences (boys vs. girls, and shy/inactive
vs. others) in data from process evaluation questionnaires, including enjoyment and satisfaction with
individual components, were tested, with multilevel linear regression models clustered by school.

Website data collected from Year 9 students entering individual points through the GoActive website
(a point per activity completed) included the number of user logins, as well as logs of the pages visited
within the GoActive website. Website analytics of the GoActive website were used to generate
descriptive statistics to explore the fidelity and dose received of the intervention.

Qualitative data
Qualitative data were audio-recorded, transcribed verbatim and managed using NVivo11 (QSR
International, Warrington, UK). Qualitative data were analysed using a realist thematic approach to
report the experiences, meanings and reality of participants.99 Two researchers independently coded a
subsample of transcripts. Data were organised into manageable segments of text,100 and patterns and
connections between them were identified.101 All codes were compared, discussed and agreed on prior
to coding all other interviews. Interim themes were discussed by members of the research team to
reach consensus. Codes were revisited and abridged into broader themes. At first, individual and focus
group data were analysed separately; however, because of the identification of common themes, the
two data sets were subsequently reviewed together to identify and map overarching themes related to
participants experiences of the intervention. A deductive thematic approach was used to provide a
focused analysis of the GoActive components.

All data from the website logs, and data from interviews and focus groups from mentors, teachers
and facilitators, were analysed using NVivo, using a six-step thematic approach.99 Codes were
generated both from the topics in the interview guides and iteratively from the data. All codes were
discussed with another researcher and were categorised as a series of themes. The themes were
discussed, refined and agreed by two researchers. Taken with data from participants, the themes
exemplify the process evaluation components. These themes combine with an inductive analysis to
attain the facilitators and challenges of the intervention. Illustrative anonymised quotes typify the data
from interviews. Observation qualitative data were used to provide context, or to support, reaffirm or
contradict data from interviews, and were documented as text extracts.

Mixed-methods process evaluation
Qualitative and quantitative data were merged during analysis and interpreted using a mixed-methods
convergence matrix, where appropriate. Components were assessed for convergence (i.e. agreement
between both sets of results) or dissonance (i.e. disagreement between the sets of results on either the
relevance or direction of the determinant/theme under consideration).102 The process of developing a
convergence matrix allowed data sets to be compared, triangulating the data to address completeness,
convergence and dissonance of key themes.
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Additional mixed-methods analysis included sorting findings based on the process evaluation
components (i.e. reach, recruitment, dose and fidelity). Findings were reviewed and compared to
assess convergence and dissonance between the data sets, and specific examples of qualitative data
were gathered to reflect this convergence or dissonance, or to explain particular process evaluation
components. The two researchers involved in the analysis clarified interpretations of the findings,
where required. Results were discussed with the research team for review and clarification.

GoActive project management

The overall GoActive project was managed by the GoActive Project Group, which was chaired by the
principal investigator and consisted of all applicants, research associates working on the project, the
study co-ordinator and research assistants, when relevant. Depending on the project phase, the Project
Group met once every 3–6 months. Operational management was led by the GoActive Operational
Group, consisting of the principal investigator, study co-ordinator and the main research associates
appointed on the grant.

At the start of the project, the GoActive TSC was established. The committee consisted of six
independent members and the principal investigator. The independent members represented various
scientific disciplines (e.g. young people’s physical activity promotion, public health, health behaviour
change, statistics, health economics, physical activity measurement, trial methods) and included
stakeholders (physical activity and public health) and members of the public (including school leaders).
The GoActive TSC met at least annually for the duration of the trial. Their stated role was to provide
oversight for the trial on behalf of the sponsor and funder. The TSC also provided advice, through
its independent chairperson, to the Trial Management Group (TMG), sponsor, funder and MRC
Epidemiology Unit on all aspects of the trial.

Specific roles of the TSC included:

l providing expert oversight of the trial
l making decisions as to the continuation (or otherwise) of the study
l monitoring recruitment rates and encouraging the TMG to develop strategies to deal with any

recruitment problems
l approving the protocol(s)
l reviewing regular reports of the trial (sent on behalf of the TMG)
l assessing the impact and relevance of any accumulating external evidence
l monitoring completion of adverse events
l monitoring follow-up rates and review strategies from the TMG to deal with problems
l approving any amendments to the protocol, where appropriate
l approving any proposals by the TMG concerning any change to the design of the trial, including

additional substudies
l overseeing the timely reporting of study results
l commenting and advising on the statistical analysis plan
l commenting on the publication policy
l commenting on the main trial manuscript
l commenting on any abstracts and presentations of any results during the running of the trial
l liaising with the funder, if required.

The TSC approved all changes to the protocol prior to ethics applications.
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Chapter 3 Results

Parts of this chapter are reproduced from Jong et al.103 © 2020 Published by Elsevier B.V. on behalf
of Shanghai University of Sport. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Sample description

The GoActive trial was run between September 2016 and July 2018. Figure 5 shows the trial profile.
A total of 103 schools were approached. Sixteen school were initially recruited; however, two dropped
out before baseline measurements because of changes in their Senior Leadership Team (SLT) (one school
from Essex and one school from Cambridgeshire) and replacements within the same strata were
recruited. Of the 3405 Year 9 students eligible for inclusion across all participating schools, 2862 (84.1%)
students consented (eight control schools, 1319 participants; eight intervention schools, 1543 participants).
A total of 2828 participants (98.8% of those consenting) completed baseline questionnaires and
2638 participants (92.2% of those consenting) had a valid assessment of the primary outcome at
baseline. At 10-month follow-up, 2167 (75.7%) participants attended and we obtained a valid measure
of primary outcome for 1874 out of 2862 (65.5%) randomised participants. Baseline characteristics
were similar between the randomised groups (Table 8). Overall, the mean age was 13.2 (SD 0.2) years,
52.1% of participants were male and 84.7% of participants self-reported as white. More female
participants and participants with high socioeconomic backgrounds, from Cambridgeshire, and with
underweight or normal weight provided primary outcome data (Table 9). Blinding of measurement staff
was largely successful (see Appendix 4); however, a few cases of unblinding occurred due to student
and teacher interaction during measurement sessions.

Primary outcome

Mean accelerometer-assessed MVPA decreased in both randomised groups between baseline and
10-month follow-up. The reduction was slightly larger in the intervention group, although the CI
around the intervention effect was wide and inconclusive (Table 10 and Figure 6).

Secondary outcomes

In the whole population, over the duration of the study, overall time spent sedentary increased
and LPA decreased (Table 11). There was no evidence of an intervention effect on average daily
accelerometer-based outcome measures post intervention or at 10-month follow-up (Tables 12 and 13,
respectively). Time-specific accelerometry-based outcomes showed that on schooldays (weekdays)
changes over time were more favourable in the control group (both during school and after school),
while at weekends more favourable changes were observed in the intervention group, particularly at
10-month follow-up (Figures 7 and 8; see also Tables 12 and 13 for full details).

Self-reported physical activity declined over the duration of the study, whereas little change over time
was observed for self-efficacy, social support, friendship quality, well-being and self-esteem (see Table 11).
Overall, the intervention did not affect self-reported outcomes (including the assessment of harm
assessed using well-being) or anthropometry, with the exception of higher self-efficacy among intervention
participants post intervention (Table 14).
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School enrolment

Invited schools
(n = 103)

• Cambridgeshire, n = 31
• Essex, n = 72 Non-responding schools

(n = 72)

• Cambridgeshire, n = 14
• Essex, n = 58

Declined to participate
(n = 9)

• Cambridgeshire, n = 6
• Essex, n = 3

Declined to participate
(n = 6)

• Cambridgeshire, n = 3
• Essex, n = 3
• 2 schools conf irmed
    participation but dropped out
    due to changes in senior
    leadership team. Both
    schools were replaced

Responded
(n = 31)

• Cambridgeshire, n = 17
• Essex, n = 14

Randomisation
(n = 16)

Agreed to participate
(n = 22)

• Cambridgeshire, n = 11
• Essex, n = 11

Allocated to intervention
(n = 8)

• Cambridgeshire, n = 4
• Essex, n = 4
• Participants, n = 1543
• Accelerometry, n = 1414

Facilitated intervention

• 6 weeks

Independent intervention

• 6 weeks

Data collection: mid-intervention
(6 weeks post baseline)

• Interim
• Participants, n = 1341; 87%
• Questionnaires only
• Process questionnaire
• Focus groups and interviews

Data collection: post intervention
(14–16 weeks post baseline)

• All measuresa

• Process questionnaire
• Participants, n = 1232; 80%
• Accelerometry, n = 1004; 71%

Data collection: 10-month follow-up
(10 months post intervention)

• All measuresa

• Participants, n = 1166; 76%
• Accelerometry, n = 1003; 71%

Allocated to control
(n = 8)

• Cambridgeshire, n = 4
• Essex, n = 4
• Participants, n = 1319
• Accelerometry, n = 1224

Data collection: mid-intervention
(6 weeks post baseline)

• Interim
• Participants, n = 1188; 90%
• Questionnaires only
• Process questionnaire

Data collection: post intervention
(14–16 weeks post baseline)

• All measuresa

• Process questionnaire
• Participants, n = 1156; 88%
• Accelerometry, n = 904; 73%

Data collection: 10-month follow-up
(10 months post intervention)

• All measuresa

• Participants, n = 1001; 76%
• Accelerometry, n = 871; 71%

Data collection – baseline

• Schools, n = 16
• Participants, n = 2861
• Accelerometry, n = 2638
• All measuresa

Allocation

April–May
2016

May–July
2016

May–September
2016

September–December
2016

November 2016–
January 2017

Phased
January–April
2017

Phased
April–July
2017

April–May
2017

May–July
2017

April–July
2018

FIGURE 5 Study flow chart. a, ‘All measures’ includes accelerometry, anthropometry and outcomes questionnaire
(student-reported physical activity participation, self-efficacy, peer support, self-esteem, friendship quality and well-being).
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TABLE 8 Baseline characteristics by randomised group: GoActive trial

Characteristic

Control (n= 1319) Intervention (n= 1543)

% missing Mean SD % missing Mean SD

Age (years) 0.0 13.2 0.4 0.0 13.2 0.4

BMI SDS 0.0 0.2 1.6 0.0 0.1 1.9

Body fat (%) 3.9 20.7 10.0 5.4 20.9 9.9

Waist circumference (cm) 0.5 70.0 9.6 0.6 70.4 9.7

% n % n

Gender 0.0 0.0

Male 53.4 704 51.1 788

Female 46.6 615 48.9 755

Ethnicity 1.1 1.3

White 86.1 1135 83.5 1288

Mixed/multiple ethnic background 6.2 82 6.3 97

Asian or Asian British 3.2 42 4.3 66

Black or black British 2.2 29 2.7 41

Other ethnic group 1.3 17 2.0 31

Family socioeconomic status 0.8 1.0

Low 11.0 145 16.3 252

Medium 40.6 536 43.4 669

High 47.6 628 39.3 606

Weight status 1.4 2.7

Underweight 2.6 34 2.1 33

Normal weight 68.5 903 66.4 1025

Overweight 19.2 253 18.5 285

Obese 8.3 110 10.2 158

County 0.0 0.0

Cambridgeshire 58.8 775 42.4 654

Essex 41.2 544 57.6 889

Pupil premium 0.0 0.0

Low 47.6 628 49.2 759

High 52.4 691 50.8 784

SDS, standard deviation score.
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Intervention effect is the difference in mean change (baseline to post intervention, or baseline to
10-month follow-up) in outcome (adjusted for baseline) between the intervention and control groups.
Difference is estimated from a linear regression model, including parameters for randomised group
(i.e. control, intervention), baseline value of the outcome (i.e. ANCOVA), pupil premium (i.e. low, high)
and county (i.e. Cambridgeshire, Essex). Robust SEs were calculated to allow for the non-independence
of individuals within schools. Missing indicator method is used to enable participants with a missing
baseline value of the outcome to be included in the analysis. Participants with a missing value of the
outcome at the relevant follow-up visit (either post intervention or at 10-month follow-up) are excluded
from this analysis. Anthropometry was not assessed post intervention.

TABLE 9 Pattern of missing data in the primary outcome (accelerometer-assessed MVPA at 10-month follow-up)

Data

Missing (n= 988) Available (n= 1874)

Mean SD Mean SD

Age (years) 13.3 0.4 13.2 0.4

BMI SDS 0.5 1.2 0.3 1.2

Body fat (%) 20.8 10.0 20.8 9.9

Waist circumference (cm) 71.1 10.3 69.7 9.2

% n % n

Gender

Male 55.5 548 50.4 944

Female 44.5 440 49.6 930

Weight category

Underweight/normal weight 64.6 638 72.4 1357

Overweight/obese 35.4 350 27.6 517

Ethnicity

White 83.1 821 85.5 1602

Mixed (identifying with multiple ethnicities) 6.7 66 6.0 113

Asian (including South Asian and Chinese) 3.2 32 4.1 76

African and/or Caribbean 3.1 31 2.1 39

Other 2.0 20 1.5 28

Family socioeconomic status

Low 18.3 181 11.5 216

Medium 43.2 427 41.5 778

High 37.2 368 46.2 866

County

Cambridgeshire 38.0 375 56.2 1054

Essex 62.0 613 43.8 820

SDS, standard deviation score.
Note
Primary outcome (i.e. MVPA at 10-month follow-up) was missing in 448 (34.0%) control and 540 (35.0%) intervention
group participants.

RESULTS

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

32



Overall

Boys

Girls

Medium/low

High

White British

Any other ethnicity

≥ 60 minutes average daily MVPA

< 60 minutes average daily MVPA

Underweight/normal

Overweight/obese

–15.00 –10.00 –5.00 0.00 5.00 10.00

Intervention effect (minutes/day)

Higher levels in control group Higher levels in intervention group

Gender

SEP

Ethnicity

Baseline
activity

Weight
status

0.022

Effect
modif ier

p-value for
interaction

0.005

0.330

0.318

0.077

FIGURE 6 Intervention effect on primary outcome, overall and within subgroups.

TABLE 10 Primary outcome results for the GoActive trial: average daily MVPA (minutes/day) at 10-month follow-up

Control Intervention
Intervention vs.
control: between
group difference
(95% CI)Baseline 10 months

Change
from
baseline Baseline 10 months

Change
from
baseline

Participants
(n)

1224 871 1414 1003

Mean (SD) 35.6 (18.9) 27.6 (20.6) –8.3 (19.3) 35.6 (18.3) 25.6 (21.5) –10.4 (22.7) –1.91 (–5.53 to 1.70)

Notes
Between group difference (intervention effect) is the baseline-adjusted difference in mean change (baseline to 10-month
follow-up) in average daily minutes of MVPA between the intervention and control group. Change from baseline is
calculated based on those participants with follow-up data. Difference is estimated from a linear regression model,
including parameters for randomised group (i.e. control, intervention), baseline value of the outcome (i.e. ANCOVA),
pupil premium (i.e. low, high) and county (i.e. Cambridgeshire, Essex). Robust SEs were calculated to allow for the
non-independence of individuals within schools. Missing indicator method is used to enable participants with a missing
baseline value of the outcome to be included in the analysis. Participants with a missing value of the outcome at
10-month follow-up are excluded from this analysis.
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TABLE 11 Get Others Active trial primary and secondary outcomes at baseline, post intervention and at 10-month follow-up

Intention-to-treat
population

Control Intervention

Baseline Post intervention 10-month follow-up Baseline Post intervention 10-month follow-up

n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD

Average daily minutes of MVPA

Overall 1224 35.6 18.9 904 35.5 21.4 871 27.6 20.6 1414 35.6 18.3 1004 33.6 22.1 1003 25.6 21.5

School time 1176 13.2 7.1 770 13.5 7.3 657 11.3 6.9 1367 13.3 7.0 852 13.1 8.2 703 10.2 7.4

Weekdays after school 1176 18.7 12.5 770 21.3 14.2 655 17.9 14.0 1367 18.6 12.4 851 20.0 15.5 700 15.4 13.6

Weekends 1121 28.2 24.0 711 33.2 30.5 562 22.3 24.2 1222 28.4 24.5 770 31.2 28.9 599 24.0 29.3

Average daily minutes spent sedentary

Overall 1224 1103.8 61.8 904 1106.7 73.5 871 1147.0 75.5 1414 1100.6 60.8 1004 1115.4 78.8 1003 1151.7 85.9

School time 1176 243.5 22.1 770 243.0 24.0 657 254.8 24.9 1367 242.1 22.7 852 244.6 26.0 703 259.1 28.1

Weekdays after school 1176 331.6 38.8 770 321.0 44.1 655 335.2 45.6 1367 330.2 39.5 851 326.8 46.2 700 345.1 46.4

Weekends 1121 805.0 101.3 711 785.8 121.9 562 832.4 116.0 1222 799.7 100.8 770 792.6 121.7 599 824.7 138.7

Average daily minutes spent in light-intensity activity

Overall 1224 284.2 59.7 904 269.4 78.6 871 224.7 83.6 1414 286.6 57.1 1004 261.1 83.8 1003 214.8 94.1

School time 1176 102.5 18.0 770 102.2 20.2 657 92.2 21.5 1367 103.6 18.3 852 100.6 21.9 703 88.6 25.0

Weekdays after school 1176 128.1 31.7 770 135.0 37.0 655 122.4 38.7 1367 129.2 32.6 851 129.6 38.5 700 114.1 40.7

Weekends 1121 240.2 93.6 711 250.6 113.3 562 207.4 114.6 1222 244.7 92.3 770 245.5 112.1 599 212.6 134.8

Overall activity (average acceleration in milli-g)

Overall 1176 42.7 13.2 770 43.6 14.1 657 37.6 12.7 1367 43.0 12.7 852 42.2 13.9 703 35.9 14.1

School time 1176 45.2 13.9 770 45.0 13.9 657 39.5 13.2 1367 45.3 13.5 852 43.7 14.8 703 36.9 14.0

Weekdays after school 1176 45.3 18.9 770 48.8 21.1 655 42.6 19.7 1367 44.7 17.7 851 45.9 20.8 700 38.4 19.2

Weekends 1121 34.4 17.8 711 37.5 22.1 562 28.6 18.5 1222 34.8 18.3 770 35.6 20.4 599 29.8 22.4

Self-reported physical
activity

1311 16.8 15.0 1160 13.2 10.6 1020 11.6 10.6 1529 17.4 15.6 1267 14.2 11.3 1202 11.6 10.3
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Intention-to-treat
population

Control Intervention

Baseline Post intervention 10-month follow-up Baseline Post intervention 10-month follow-up

n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD

Psychosocial

Physical activity
self-efficacy score

1302 2.7 1.1 1160 2.7 1.1 1012 2.9 1.2 1523 2.7 1.1 1267 2.8 1.2 1201 2.9 1.2

Social support for
physical activity score

1304 2.1 0.6 1158 2.0 0.6 1009 1.8 0.6 1522 2.1 0.7 1264 2.0 0.7 1195 1.9 0.6

Friendship quality score 1305 2.0 0.6 1158 2.0 0.7 1009 2.1 0.7 1520 1.9 0.6 1265 2.0 0.6 1196 2.0 0.6

Well-being score 1303 3.5 0.7 1159 3.4 0.8 1010 3.3 0.8 1520 3.5 0.7 1265 3.4 0.8 1192 3.3 0.8

Self esteem score 1304 2.0 0.5 1158 2.1 0.6 1010 2.2 0.6 1522 2.0 0.5 1265 2.1 0.6 1192 2.1 0.6

Anthropometry

BMI SDS 1319 0.2 1.6 NR NR NR 990 0.2 1.7 1543 0.1 1.9 NR NR NR 1147 0.1 1.9

Body fat (%) 1267 20.7 10.0 NR NR NR 903 20.7 10.4 1460 20.9 9.9 NR NR NR 1022 20.6 10.3

Waist circumference (cm) 1313 70.0 9.6 NR NR NR 974 72.2 9.3 1534 70.4 9.7 NR NR NR 1119 72.5 8.9

NR, not relevant; SDS, standard deviation score.
Notes
Physical activity variables are accelerometry-derived outcomes.
School time is 09.00–15.00.
Weekdays after school is from 15.00.
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TABLE 12 Results for secondary accelerometry outcomes for the GoActive trial (in minutes/day) at post intervention

Accelerometer-assessed
physical activity

Post intervention

Control Intervention Intervention vs. control

Mean SD Mean SD Difference 95% CI Model n

Average daily minutes of MVPA

Overall –0.81 18.89 –1.70 19.88 –0.81 –5.28 to 3.66 1908

During school time 0.22 6.16 0.16 7.22 –0.11 –1.94 to 1.73 1622

During weekdays after school 2.31 13.19 1.87 14.91 –0.72 –3.33 to 1.89 1621

At weekends 4.17 30.88 3.31 29.28 –0.79 –5.81 to 4.24 1481

Average daily minutes of sedentary time

Overall 6.34 70.27 16.17 74.01 8.34 –6.44 to 23.13 1908

During school time –0.45 22.68 2.58 24.98 2.00 –3.49 to 7.48 1622

During weekdays after school –8.76 42.04 –2.74 44.02 5.46 –4.81 to 15.72 1621

At weekends –14.51 134.20 –3.43 128.46 3.98 –10.17 to 18.13 1481

Average daily minutes of light-intensity physical activity

Overall –19.84 71.82 –30.05 76.11 –8.54 –21.70 to 4.63 1908

During school time –0.41 19.12 –3.63 21.17 –2.12 –6.17 to 1.93 1622

During weekdays after school 4.97 34.38 –1.21 36.32 –5.30 –13.28 to 2.69 1621

At weekends 3.40 123.82 –7.49 118.43 –2.87 –15.66 to 9.91 1481

Average daily minutes of overall physical activity

Overall 0.81 12.08 –0.35 12.45 –1.06 –3.83 to 1.70 1622

During school time –0.36 12.52 –1.08 13.82 –0.82 –4.13 to 2.49 1622

During weekdays after school 2.79 19.96 1.55 20.36 –1.87 –5.95 to 2.20 1621

At weekends 2.19 23.26 0.52 21.50 –1.18 –4.66 to 2.29 1481

Notes
School time is 09.00 to15.00.
Weekdays after school is from 15.00.

TABLE 13 Results for secondary accelerometry outcomes for the GoActive trial (in minutes/day) at 10-month follow-up

Accelerometer-assessed
physical activity

10-month follow-up

Control Intervention Intervention vs. control

Mean SD Mean SD Difference 95% CI Model n

Average daily minutes of MVPA

Overall –8.26 19.33 –10.44 22.75 –1.91 –5.53 to 1.70 1874

During school time –1.59 6.30 –2.74 8.02 –1.17 –2.74 to 0.41 1360

During weekdays after school –0.37 14.04 –2.71 16.10 –2.43 –4.96 to 0.11 1355

At weekends –5.25 26.44 –2.73 32.19 2.96 –1.05 to 6.96 1161

RESULTS

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

36



TABLE 13 Results for secondary accelerometry outcomes for the GoActive trial (in minutes/day) at 10-month
follow-up (continued )

Accelerometer-assessed
physical activity

10-month follow-up

Control Intervention Intervention vs. control

Mean SD Mean SD Difference 95% CI Model n

Average daily minutes of sedentary time

Overall 44.31 78.11 52.78 88.19 5.34 –7.59 to 18.27 1874

During school time 10.30 23.60 16.14 29.55 5.14 0.82 to 9.46 1360

During weekdays after school 3.60 46.62 12.90 51.13 9.52 0.52 to 18.51 1355

At weekends 30.97 126.85 23.57 148.55 –13.43 –31.81 to 4.95 1161

Average daily minutes of light-intensity physical activity

Overall –62.87 82.82 –73.35 93.02 –9.46 –23.35 to 4.44 1874

During school time –9.81 20.48 –14.52 25.45 –4.15 –7.17 to –1.13 1360

During weekdays after school –6.76 39.22 –13.94 42.03 –7.62 –13.72 to –1.52 1355

At weekends –40.12 121.98 –34.71 139.19 11.86 –3.39 to 27.11 1161

Average daily minutes of overall physical activity

Overall –4.29 11.92 –6.37 15.33 –1.94 –4.94 to 1.06 1360

During school time –4.94 12.59 –7.47 15.41 –2.60 –5.47 to 0.26 1360

During weekdays after school –1.93 20.18 –5.55 22.73 –3.99 –7.83 to –0.15 1355

At weekends –5.73 20.52 –4.14 24.63 2.29 –0.66 to 5.24 1161

Notes
School time is 09.00 to15.00.
Weekdays after school is from 15.00.

Overall MVPA

MVPA

Sedentary

Sedentary

Sedentary

Light

Light

Light

Acceleration

Acceleration

Acceleration

MVPA

MVPA

–40.00 –20.00 0.00 20.00 40.00

Beta (95% CI)

Higher levels in control groupa Higher levels in intervention groupa

Weekend

Weekday
after school
(after 3pm)

Weekday 
at school
(9am–3pm)

Whole week

FIGURE 7 10-month intervention effect on continuous secondary physical activity outcomes in minutes per day
(acceleration in milli-g). a, For interpretation of sedentary time, please note that, in contrast to physical activity, higher
levels are undesirable.
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MVPA
Sedentary

Light
Acceleration

MVPA
Sedentary

Light
Acceleration

MVPA
Sedentary

Light
Acceleration

MVPA
Sedentary

Light
Acceleration

–20.00 –10.00 0.00 10.00 20.00

Intervention effect (minutes/day MVPA)

Higher levels in control groupa Higher levels in intervention groupa

Weekend

Average
daily

School
time

After
school
time

FIGURE 8 Post-intervention effect on continuous secondary physical activity outcomes in minutes per day (acceleration
in milli-g). a, For interpretation of sedentary time, please note that, in contrast to physical activity, higher levels are
undesirable.

TABLE 14 Results of the GoActive intervention for secondary psychosocial and anthropometric outcomes

Outcome

Control Intervention Intervention vs. control

Mean SD Mean SD Difference 95% CI Model n

Post intervention

Self-reported physical activity –3.46 13.88 –3.43 13.47 0.62 –0.15 to 1.38 2427

Psychosocial

Physical activity self-efficacy 0.04 0.95 0.16 0.97 0.12 0.02 to 0.23 2427

Social support for physical activity –0.12 0.55 –0.13 0.56 0.00 –0.06 to 0.06 2422

Friendship quality 0.07 0.62 0.09 0.57 0.00 –0.05 to 0.05 2423

Well-being –0.02 0.72 –0.09 0.74 –0.04 –0.11 to 0.02 2424

Self-esteem 0.01 0.46 0.03 0.48 0.02 –0.02 to 0.06 2423

10-month follow-up

Self-reported physical activity –5.10 15.60 –5.42 15.37 0.06 –1.03 to 1.15 2222

Psychosocial

Physical activity self-efficacy 0.17 1.12 0.24 1.06 0.05 –0.03 to 0.14 2213

Social support for physical activity –0.22 0.59 –0.22 0.60 0.02 –0.04 to 0.09 2204

Friendship quality 0.11 0.71 0.09 0.61 –0.04 –0.14 to 0.06 2205

Well-being –0.20 0.83 –0.19 0.78 0.03 –0.07 to 0.13 2202

Self-esteem 0.11 0.55 0.08 0.51 –0.03 –0.10 to 0.05 2202

Anthropometry

BMI SDS 0.05 0.49 0.05 0.51 0.01 –0.05 to 0.07 2089

Body fat (%) 0.01 4.56 0.30 4.48 0.26 –0.94 to 1.46 1925

Waist circumference (cm) 2.41 4.91 2.86 4.57 0.48 –0.19 to 1.15 2093

SDS, standard deviation score.

RESULTS
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Per-protocol and sensitivity analyses

Only 382 intervention group participants (24.8% of those recruited at baseline and randomised to the
intervention) met the criteria for inclusion in the per-protocol analysis. The results of the per-protocol
analysis did not differ from those of the complete-case analysis (Table 15). Post hoc sensitivity analyses
indicated that results were unaffected by participants with missing data (see Appendix 5) or different
approaches to data processing decisions (Table 16).

Adverse events

One participant (in the intervention group) reported an unrelated hospital admission during the
baseline measurement period.

TABLE 15 Primary outcome of the GoActive trial, average daily minutes of MVPA by per-protocol population

Control Intervention

Intervention vs.
control: difference
(95% CI)Baseline

10-month
follow-up

Change
from
baseline Baseline

10-month
follow-up

Change
from
baseline

Participants
included in
analyses (n)

1224 871 365 285

Mean (SD) 35.6 (18.9) 27.6 (20.6) –8.3 (19.3) 36.9 (19.1) 25.9 (20.7) –11.1 (23.3) –1.87 (–6.80 to 3.06)

Notes
Per-protocol population defined as reporting being active during tutor times at least twice during the last 2 weeks
(as assessed in week 6 of the facilitated phase of the intervention) and logging activity points on the website at least
once during the entire intervention period.

TABLE 16 Post hoc sensitivity analyses with different pre-processing decisions regarding primary outcome data

Control Intervention

Intervention vs.
control: difference
(95% CI)Baseline

10-month
follow-up

Change
from
baseline Baseline

10-month
follow-up

Change
from
baseline

Night-time excluded from pre processing

Participants
included in
analyses (n)

1176 657 1367 703 1360

Mean (SD) 37.1 (19.9) 31.9 (19.3) –4.1 (17.3) 37.3 (19.5) 29.7 (22.0) –6.7 (23.4) –2.52 (–7.33 to 2.29)

Using 12 hours of wear per quadrant

Participants
included in
analyses (n)

1097 537 1262 535 1072

Mean (SD) 36.8 (19.2) 31.8 (18.2) –3.4 (15.4) 36.9 (18.9) 31.5 (22.2) –3.4 (21.4) –0.15 (–5.25 to 4.95)
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Effect modification

Main outcome
Tests for effect modification indicated differences in the effect of the intervention between subgroups,
in particular between boys and girls, and between high and medium/low socioeconomic status (Table 17
and Figure 6). The results of the subgroup analyses suggested a negative intervention effect among
boys and a positive intervention effect for those with low and medium socioeconomic status. However,
the subgroup results are inconclusive, as the CIs included zero (Table 18).

Secondary accelerometry outcomes
In addition to indications of differential effectiveness by demographic characteristics, analyses of the
secondary accelerometer-assessed outcomes also showed some suggestion of temporal patterning of
effectiveness, with changes on weekdays (both during and after school) generally favouring the control

TABLE 17 Effect modification of the primary outcome, average minutes of MVPA/day

Interaction between randomised group and . . . Estimate 95% CI p-value

Gender (boys vs. girls) –2.97 –5.24 to –0.70 0.022

Socioeconomic status (medium/low vs. high) –6.89 –11.04 to –2.74 0.005

Ethnicity (white vs. any other ethnicity) –1.81 –5.33 to 1.71 0.330

Baseline physical activity (≥ 60 minutes average daily MVPA vs. < 60 minutes) –6.04 –17.52 to 5.43 0.318

Weight status (with underweight/normal weight vs. with overweight/obesity) 4.64 –0.15 to 9.43 0.077

TABLE 18 Effect modification of the primary outcome, average minutes of MVPA/day: subgroup analysis (baseline to
10-month follow-up)

Effect modifier

Control Intervention Intervention vs. control

Mean SD Mean SD Difference 95% CI

Gender

Boys –10.15 22.30 –13.77 24.94 –3.44 –7.42 0.54

Girls –6.43 15.75 –7.20 19.88 –0.20 –3.56 3.16

Socioeconomic status

Medium/low –10.07 18.46 –2.71 21.67 4.25 –0.66 9.16

High –8.04 19.47 –11.54 22.79 –2.72 –6.33 0.89

Ethnicity

White –4.62 19.04 –8.07 24.83 –1.08 –5.06 2.89

Any other ethnicity –8.66 19.39 –10.91 22.46 –2.18 –5.97 1.62

Baseline physical activity

≥ 60 minutes average daily MVPA –5.92 16.25 –7.83 20.11 –1.45 –4.77 1.87

< 60 minutes average daily MVPA –29.10 29.59 –36.08 30.19 –6.51 –16.40 3.37

Weight status

Underweight/normal weight –8.58 20.30 –11.58 22.30 –3.14 –7.02 0.74

Overweight/obese –7.39 16.43 –7.42 23.66 0.99 –3.80 5.79

Notes
Interactions between randomised group and each potential moderator are estimated by including the relevant
interaction parameter(s) in the ANCOVA model used in the primary outcome analysis.
For each interaction, the p-value is from an F-test of the null hypothesis that the true interaction parameter(s)= 0.

RESULTS
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participants, with the reverse on weekend days (see Figures 7 and 8). To examine these distributions
of effect across time and subgroups in more detail, we explored potential differential effects of the
GoActive intervention on accelerometer-assessed outcomes across the week by subgroups for SEP,
weight status, ethnicity, baseline activity level and gender.

Moderate-to-vigorous physical activity
No differences in effect on MVPA were observed by ethnicity or baseline activity level (Table 19). The
long-term effects on MVPA were generally more negative for boys than for girls. Although a statistically
significant difference in effect between boys and girls was observed for school-based MVPA at 10-month
follow-up, the stratified results revealed small and non-significant effects in both genders.

Across all MVPA outcomes, those from high SEP backgrounds appeared to have benefited least.
This difference in effect was statistically significant at 10-month follow-up both in and out of school.
Stratified analyses for both settings showed statistically significant negative intervention effects for
participants from high SEP backgrounds and no evidence of intervention effect in participants from
low/medium SEP backgrounds.

Finally, participants with overweight or obesity at baseline appeared to have consistently benefited
more from the intervention than those with underweight or normal weight. Stratified results revealed
that this difference in effect was largely because of small negative effects in participants with
underweight or normal weight, and moderate positive effects in those with overweight or obesity,
particularly after school and at weekends at post intervention.

Light physical activity
The results revealed limited evidence for differential intervention effect on LPA across time points and
time of the week (Table 20). Notably, participants from other ethnic backgrounds had a 22.91-minute
larger negative effect on overall LPA at 10-month follow-up than those of white ethnic background.
Stratified results showed a strong negative intervention effect for those of other ethnic backgrounds
(–31.81 minutes, 95% CI –52.72 to –10.90 minutes), with a smaller negative effect in white participants
(–7.13 minutes, 95% CI –22.77 to 8.51 minutes).

Sedentary time
No differential intervention effects on time spent sedentary were identified for gender, ethnicity,
weight status and baseline activity level (Table 21). However, participants from high SEP backgrounds
had a fall in sedentary time on weekdays and those from low/medium SEP backgrounds did not.
Stratified analyses of the statistically significant interaction for school-based time spent sedentary at
post intervention revealed a strong positive intervention effect for those from high SEP (8.66, 95% CI
3.64 to 13.68), but no effect in participants from low/medium SEP backgrounds (1.60, 95% CI –3.85 to
7.06). Similarly, a strong positive intervention effect was observed for those from high SEP for time
spent sedentary outside school at 10-month follow-up (15.6, 95% CI 3.4 to 27.8), but not for those
from low/medium SEP (4.0, 95% CI –5.1 to 13.09).

Effects on mental well-being

The GoActive intervention provides an opportunity to investigate the impact of a school-based physical
activity intervention on the mental health status of adolescents. The likelihood of GoActive reaching mental
health domains, we propose, is likely to be greater than that of previous physical activity interventions that
do not incorporate multidisciplinary techniques and focus primarily on physiological aspects of physical
activity. The intervention used co-design methods, involving young people and other school key informants,
which are potential enablers of improved mental health and well-being outcomes. Additionally, we propose
that the unique design of the GoActive intervention, with the focus on psychosocial support, may have an
impact on subgroups and this warrants specific exploration. Based on the above evidence, we sought to
examine whether or not the GoActive intervention had an impact on mental well-being outcomes and
whether or not specific outcomes differed by gender, SEP and weight status.
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TABLE 19 Moderating effects of the GoActive intervention on MVPA by time of week

Moderatora

Whole week School After school Weekend

Post intervention
10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up

Gender –0.60
(–4.38 to 3.18)

–2.97
(–5.24 to –0.70)

–0.45
(–1.98 to 1.09)

–1.28
(–2.52 to –0.05)

0.21
(–3.16 to 3.58)

–1.65
(–4.14 to 0.84)

3.33
(–6.52 to 13.18)

–6.87
(–15.7 to 1.96)

SEP –4.81
(–10.1 to 0.45)

–6.89
(–11.04 to –2.74)

–1.06
(–2.51 to 0.39)

–2.68
(–4.45 to –0.91)

–2.46
(–5.32 to 0.40)

–4.31
(–6.97 to –1.66)

–4.11
(–11.35 to 3.13)

–5.49
(–13.72 to 2.74)

Ethnicity 2.87
(–4.05 to 9.79)

–1.81
(–5.33 to 1.71)

1.75
(–1.50 to 5.00)

–0.07
(–2.55 to 2.42)

3.98
(–2.09 to 10.05)

–0.99
(–6.50 to 4.52)

0.10
(–9.10 to 9.31)

0.35
(–8.03 to 8.73)

Baseline MVPA
≥ 30 minutes

0.60
(–4.20 to 5.40)

–2.41
(–7.08 to 2.27)

0.21
(–1.00 to 1.41)

–1.34
(–3.24 to 0.56)

0.01
(–3.39 to 3.40)

–2.23
(–6.45 to 1.99)

–1.42
(–8.19: 5.35)

–0.85
(–6.45 to 4.75)

Baseline MVPA
≥ 60 minutes

2.14
(–7.54 to 11.82)

–6.04
(–17.52 to 5.43)

1.32
(–1.59 to 4.24)

–2.17
(–7.27 to 2.93)

2.34
(–3.9 to 8.68)

–6.00
(–14.32 to 2.31)

–7.57
(–28.98 to 13.85)

–4.61
(–17.05 to 7.83)

Weight status 4.81
(0.53 to 9.09)

4.64
(–0.15 to 9.43)

1.75
(0.33 to 3.17)

2.50
(0.47 to 4.53)

4.52
(1.50 to 7.54)

3.94
(–0.25 to 8.12)

6.74
(0.41 to 13.08)

0.64
(–7.35 to 8.63)

a Reference categories: gender (female), SEP (medium/low), ethnicity (white British), baseline MVPA ≥ 30/60 minutes (yes) and weight status (with underweight/normal weight).
Notes
Bold font indicates statistically significant interaction term.
Beta coefficient (95% CI) is from the interaction term between the moderator and the group indicator, representing difference in effect between the levels of moderator.
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TABLE 20 Moderating effects of the GoActive intervention on LPA by time of week

Moderatora

Whole week School After school Weekend

Post intervention
10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up

Gender 8.06
(–9.50 to 25.62)

5.55
(–11.68 to 22.77)

1.28
(–3.92 to 6.47)

0.01
(–3.63 to 7.59)

4.18
(–3.29 to 11.65)

5.28
(–2.50 to 13.05)

16.25
(–14.19 to 46.69)

–5.70
(–53.16 to 41.75)

SEP –17.76
(–36.41 to 0.89)

–6.15
(–28.23 to 15.94)

–1.16
(–4.91 to 2.59)

–4.67
(–10.24 to 0.92)

–4.45
(–10.86 to 1.97)

–7.19
(–17.68 to 3.30)

–20.14
(–45.20 to 4.92)

3.91
(–24.08 to 31.9)

Ethnicity –8.16
(–35.78 to 19.47)

–22.91
(–44.37 to –1.45)

1.53
(–6.34 to 9.40)

–4.04
(–12.69 to 4.60)

6.33
(–10.43 to 23.1)

–2.91
(–19.95 to 14.13)

–8.10
(–28.76 to 12.57)

–31.34
(–85.28 to 22.59)

Baseline MVPA
≥ 30 minutes

12.71
(–2.84 to 28.26)

8.21
(–13.22 to 29.64)

2.69
(–1.16 to 6.53)

–0.81
(–5.57 to 3.95)

1.98
(–3.21 to 7.17)

–0.10
(–10.89 to 10.69)

15.81
(–8.34 to 39.96)

12.60
(–22.65 to 47.85)

Baseline MVPA
≥ 60 minutes

1.98
(–25.11 to 29.08)

–12.54
(–40.42 to 15.34)

1.55
(–7.29 to 10.38)

0.26
(–10.37 to 10.89)

1.70
(–13.66 to 17.06)

3.29
(–7.66 to 14.24)

14.00
(–28.75 to 56.76)

–2.40
(–65.27 to 60.46)

Weight status 12.30
(–4.05 to 28.64)

4.57
(–19.51 to 28.64)

2.29
(–2.65 to 7.23)

3.95
(–2.62 to 10.53)

3.84
(–4.51 to 12.20)

6.77
(–5.14 to 18.68)

4.21
(–32.71 to 41.13)

0.86
(–38.02 to 39.73)

a Reference categories: gender (female), SEP (medium/low), ethnicity (white British), baseline MVPA ≥ 30/60 minutes (yes) and weight status (with underweight/normal weight).
Notes
Bold font indicates a statistically significant interaction term.
Beta coefficient (95% CI) is from the interaction term between the moderator and the group indicator, representing difference in effect between the levels of moderator.
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TABLE 21 Moderating effects of the GoActive intervention on sedentary time by time of week

Moderatora

Whole week School After school Weekend

Post intervention
10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up Post intervention

10-month
follow-up

Gender –3.70
(–20.63 to 13.23)

1.40
(–12.93 to 15.74)

0.02
(–6.17 to 6.20)

–0.27
(–6.46 to 5.91)

–4.10
(–14.03 to 5.83)

–0.29
(–10.22 to 9.63)

–16.70
(–57.51 to 24.11)

16.22
(–24.56 to 67.00)

SEP 14.66
(–3.12 to 32.43)

12.49
(–5.18 to 30.15)

7.32
(0.87 to 13.77)

2.05
(–2.89 to 7.00)

6.28
(–2.39 to 14.95)

11.94
(2.57 to 21.31)

19.49
(–8.68 to 47.66)

–1.36
(–29.70 to 26.97)

Ethnicity –4.40
(–26.22 to 25.33)

1.84
(19.85 to 23.54)

3.90
(–6.22 to 14.01)

–3.56
(–13.94 to 6.82)

–10.66
(–32.84 to 11.52)

3.35
(–15.75 to 22.45)

6.72
(–19.91 to 33.35)

21.89
(–23.52 to 67.3)

Baseline MVPA
≥ 30 minutes

–12.34
(–28.35 to 3.68)

–3.34
(–22.03 to 15.36)

2.12
(–3.37 to 7.61)

–2.79
(–7.20 to 1.63)

–1.88
(–9.11 to 5.35)

3.29
(–10.05 to 16.64)

–11.74
(–42.03 to 18.55)

–15.38
(–50.63 to 19.88)

Baseline MVPA
≥ 60 minutes

–1.86
(–31.32 to 27.59)

14.88
(–16.75 to 46.51)

1.48
(–12.22 to 15.17)

–2.83
(–13.24 to 7.58)

–3.28
(–23.22 to 16.66)

2.01
(–14.92 to 18.94)

–15.64
(–74.40 to 43.12)

–0.23
(–70.91 to 70.45)

Weight status –13.81
(–28.28 to 0.66)

–10.64
(–27.01 to 5.73)

–4.08
(–9.73 to 1.56)

–6.46
(–14.08 to 1.16)

–8.03
(–18.03 to 1.96)

–11.28
(–24.83 to 2.27)

–9.92
(–45.88 to 26.04)

–3.73
(–40.45 to 32.99)

a Reference categories: gender (female), SEP (medium/low), ethnicity (white British), baseline MVPA ≥ 30/60 minutes (yes) and weight status (with underweight/normal weight).
Notes
Bold font indicates a statistically significant interaction term.
Beta coefficient (95% CI) is from the interaction term between the moderator and the group indicator, representing difference in effect between the levels of moderator.
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The final included sample in this subanalysis included those with complete baseline and 10-month follow-up
mental well-being, baseline demographic (i.e. gender, age, ethnicity, school SEP) and study design (i.e.
school randomisation identifier, study condition) data (n = 2068) (see Table 19). Excluded participants
(n = 977), compared with included participants, were more likely to be from low SEP schools (56% vs.
46%, respectively; p = 0.000), identify as non-white compared with white ethnicity (17% vs. 14%,
respectively; p = 0.047) and have higher standardised BMI scores at baseline (0.44 vs. 0.33, respectively;
p = 0.037). Tables 22 and 23 show the participant characteristics. Briefly, half (49%) of the participating
sample were female and three-quarters (77%) were aged 13 years at baseline. The proportion of
participants from low and high SEP schools was similar (46% vs. 54%, respectively). Overweight/obesity
was observed in one-quarter (28%) of the included sample.

Table 24 reports the intervention effects for well-being. As described for the full sample, the
intervention did not have an impact on mental well-being, and the non-significant interaction terms
with gender and weight status indicated that this was similar for boys and girls, and for participants
with different weight status at baseline. The interaction term for SEP showed that the intervention had
a positive effect on students’ mental well-being in lower SEP schools (β = 3.01, 95% CI 0.22 to 5.81;
p = 0.036) compared with students’ mental well-being in higher SEP schools (Figure 9).

Mediation analysis

Table 25 shows the descriptive characteristics of participants included in the mediation analysis. Table 26
shows the associations between each exposure (i.e. intervention component) and potential mediator
individually and with both outcomes (i.e. average daily MVPA and mental well-being). Associations
between intervention components and potential mediators are shown in Table 27. Although perceived
teacher support and perception of rewards were directly positively associated with MVPA among boys,
no potential mediators were associated with MVPA. Among girls, no exposures or potential mediators
were associated with MVPA. Various intervention components and proposed mediators were associated
with increased well-being. The variables that were identified differed for boys and girls.

TABLE 22 Participant demographics of those included in the mental well-being subanalysis sample (n= 2068) from the
GoActive intervention

Demographic Control Intervention Total

Participants, n (%) 945 (45.7) 1123 (54.3) 2068

Gender, n (%)

Male 485 (51.3) 581 (51.7) 1066 (51.6)

Female 460 (48.7) 542 (48.3) 1002 (48.5)

Age at baseline (years), n (%)

13 722 (76.4) 872 (77.5) 1593 (77.0)

14 223 (23.6) 252 (22.5) 475 (23.0)

School socioeconomic status, n (%)

Low 452 (47.8) 491 (43.7) 943 (45.6)

High 493 (52.2) 632 (56.3) 1125 (54.4)

Weight, n (%)

Underweight/normal weight 676 (72.1) 798 (72.4 1474 (72.3)

Overweight/obese 262 (27.9) 304 (27.6) 566 (27.8)

Warwick–Edinburgh Mental Wellbeing Scale, mean (SD)

Baseline 48.7 (9.2) 49.4 (9.4) 49.1 (9.3)

Follow-up 45.7 (11.8) 46.6 (11.1) 46.2 (11.4)
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TABLE 24 Linear regression models for dependent variable total mental well-being scores (higher scores reflect
improved mental well-being), with study condition, subgroup (i.e. gender, SEP, weight status) and interaction term entered
as a predictor, and accounting for clustering of schools

Exposure variables β 95% CI p-value

Overall

Study conditiona 0.54 –1.18 to 2.27 0.510

Subgroup

Genderb

Study condition × gender –0.18 –2.08 to 1.71 0.839

School SEPc

Study condition × school SEP 3.01 0.22 to 5.81 0.036

Weight statusd

Study condition × weight status 0.96 –1.09 to 3.01 0.334

a Control= 0, intervention = 1.
b Male= 0, female = 1.
c High= 0, low = 1.
d Normal weight = 0, overweight/obese = 1.
Note
All models adjusted for baseline mental well-being scores.

TABLE 23 Warwick–Edinburgh Mental Wellbeing Scale by subgroups from baseline to follow-up, by study condition

Subgroup Time point

Total score, mean (SD)

Control Intervention Total

Gender

Male Baseline 50.3 (8.9) 51.3 (9.1) 50.9 (9.1)

Follow-up 47.5 (12.2) 48.6 (11.8) 48.1 (12.0)

Female Baseline 47.0 (9.3) 47.3 (9.3) 47.1 (9.3)

Follow-up 43.9 (11.1) 44.5 (9.9) 44.2 (10.4)

School SEP

Low Baseline 48.3 (10.0) 49.0 (9.7) 48.7 (9.9)

Follow-up 44.4 (12.4) 46.9 (11.3) 45.7 (11.9)

High Baseline 49.0 (8.5) 49.6 (9.2) 49.3 (8.9)

Follow-up 46.9 (11.2) 46.4 (10.9) 46.6 (11.0)

Weight status

Healthy weight Baseline 49.1 (9.5) 49.5 (9.3) 49.3 (9.4)

Follow-up 46.2 (11.7) 46.7 (10.8) 46.5 (11.2)

Overweight/obesity Baseline 47.7 (8.6) 49.3 (9.9) 48.5 (9.3)

Follow-up 44.5 (12.1) 46.6 (11.9) 45.6 (12.0)

RESULTS
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TABLE 25 Descriptive characteristics of participants included in analyses

Descriptive characteristic Boys (n= 360) Girls (n= 311)
p-value for gender
difference

Baseline age (years), mean (SD) 13.23 (0.42) 13.24 (0.43) 0.966

BMI z-score, mean (SD) 0.19 (1.25) 0.38 (1.15) 0.077

Language (English only), % 91.64 93.06 0.490

Ethnicity (white), % 84.89 87.50 0.327

Outcome, mean (SD)

MVPA change (minutes/day) –1.98 (23.40) –1.55 (17.04) 0.901

Well-being change (score) –0.03 (0.79) –0.11 (0.72) 0.146

Exposure

Perceived teacher support (score), mean (SD) 2.47 (0.93) 2.58 (0.91) 0.113

Perceived mentor support (score), mean (SD) 2.61 (0.83) 2.80 (0.77) 0.002

Web-based points entered (% entering scores) 52.73 48.89 0.321

Perceived peer leaders support (score), mean (SD) 0.47 (0.50) 0.36 (0.48) 0.006

Rewards, mean (SD) 3.53 (1.17) 3.76 (1.35) 0.024

Competition, mean (SD) 3.40 (1.07) 3.42 (1.25) 0.745

Class sessions, mean (SD) 3.42 (1.16) 3.42 (1.24) 0.462

Potential mediator, mean (SD)

Self-efficacy change (score) –0.09 (0.91) –0.10 (0.87) 0.955

Self-esteem change (score) –0.02 (0.50) –0.06 (0.45) 0.108

Social support change (score) –0.11 (0.55) –0.12 (0.46) 0.629

Group cohesion in-degree –0.16 (1.37) –0.28 (1.30) 0.159

Group cohesion out-degree –0.05 (1.44) –0.03 (1.24) 0.883

Friendship quality change (score) –0.23 (0.55) –0.21 (0.55) 0.990
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Results of mediation models are displayed in Figures 10–13. Among boys, higher perceived teacher
support was associated with increased well-being via increased social support (see Figure 10). In
addition, higher perceived mentor support was associated with increased well-being via increases in
social support, self-esteem and self-efficacy (see Figure 10). For boys, a higher perception of class-based
activity sessions was associated with increased well-being via self-esteem, social support and friendship
quality (see Figure 11). Among girls, higher perception of mentor support was positively associated with
increased well-being via increased self-esteem and increased social support (see Figure 12). Perception
of both competition and rewards was associated with increased well-being via self-efficacy, self-esteem
and social support, but only among girls (see Figure 13).

Economic analysis

Within-trial cost-effectiveness analysis
The cost of delivering the intervention was estimated to be £2520 per school, compared with control
schools. The average cost per student was £13.06 (Tables 28 and 29). The mean QALYs accrued was
1.242 (SE 0.005) in the intervention group compared with 1.244 (SE 0.005) in the control group
(difference adjusted for baseline data –0.006, 95% CI –0.017 to 0.005) (Table 30). Therefore, the ‘most
plausible’ interpretation is that the GoActive intervention is dominated by control, that is it increases
costs and leads to lower QALY gains (albeit noting that we did not detect a statistically significant
difference in QALYs).

TABLE 26 Association between intervention components and potential mediators with outcomes

Perception of
intervention
component

Boys Girls

Physical activity Well-being Physical activity Well-being

Teacher support 2.93 (0.31 to 5.54) 0.08 (0.01 to 0.16) –0.50 (–2.41 to 1.43) 0.06 (–0.02 to 0.14)

Mentor support 1.47 (–1.51 to 4.45) 0.14 (0.03 to 0.23) 0.31 (–1.87 to 2.50) 0.11 (0.02 to 0.20)

Class sessions 1.83 (–0.31 to 3.96) 0.10 (0.03 to 0.18) 0.20 (–1.18 to 1.57) 0.04 (–0.02 to 0.05)

Peer leadership –4.42 (–9.25 to 0.41) 0.11 (–0.04 to 0.25) –0.91 (–4.56 to 2.74) –0.09 (–0.23 to 0.06)

Rewards 2.53 (0.35 to 4.71) 0.07 (0.01 to 0.14) 0.35 (–0.97 to 1.67) 0.10 (0.05 to 0.15)

Competition 1.26 (–1.16 to 3.67) 0.06 (–0.02 to 0.14) 0.53 (–0.87 to 1.92) 0.13 (0.07 to 0.18)

Online intervention component

Web-based points –0.04 (–4.79 to 4.71) 0.06 (–0.09 to 0.20) –1.74 (–5.15 to 1.67) 0.06 (–0.07 to 0.19)

Potential mediator

Self-efficacy –1.10 (–3.94 to 1.75) 0.08 (–0.01 to 0.16) 1.75 (–0.32 to 3.82) 0.20 (0.12 to 0.28)

Self-esteem 4.19 (–1.25 to 9.63) 0.66 (0.51 to 0.80 1.22 (–2.71 to 5.15) 0.95 (0.83 to 1.08)

Social support –2.90 (–7.51 to 1.71) 0.43 (0.29 to 0.56) 1.25 (–2.47 to 4.98) 0.28 (0.14 to 0.42)

Friendship quality 4.86 (–0.05 to 9.76) 0.42 (0.28 to 0.57) 2.29 (–1.19 to 5.78) 0.66 (0.53 to 0.78)

Group cohesion
in-degree

0.65 (–1.42 to 2.71) –0.01 (–0.08 to 0.07) 0.08 (–1.44 to 1.60) –0.01 (–0.07 to 0.06)

Group cohesion
out-degree

–0.87 (–3.00 to 1.26) 0.04 (–0.03 to 0.12) –0.38 (–2.08 to 1.33) 0.04 (–0.03 to 0.11)

Notes
Bold font indicates statistically significant association.
Values are presented using unstandardised coefficients and 95% CIs.
Adjusted for age, ethnicity, language, school, BMI and baseline values.

RESULTS
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TABLE 27 Association between perception of intervention components and potential mediators

Intervention component Self-efficacy Self-esteem Social support Friendship quality Group cohesion in-degree Group cohesion out-degree

Boys

Teacher support 0.12 (0.01 to 0.22) 0.02 (–0.04 to 0.07) 0.09 (0.03 to 0.15) 0.00 (–0.05 to 0.06) –0.14 (–0.29 to 0.01) 0.01 (–0.14 to 0.15)

Mentor support 0.15 (0.04 to 0.27) 0.07 (0.01 to 0.13) 0.14 (0.07 to 0.21) 0.06 (–0.01 to 0.13) –0.09 (–0.26 to 0.09) 0.12 (–0.05 to 0.28)

Class sessions 0.02 (–0.07 to 0.11) 0.05 (0.01 to 0.10) 0.05 (0.01 to 0.10) 0.09 (0.04 to 0.13) 0.01 (–0.12 to 0.13) 0.20 (0.08 to 0.31)

Peer leadership 0.15 (–0.05 to 0.34) –0.08 (–0.18 to 0.02) 0.06 (–0.05 to 0.17) –0.04 (–0.15 to 0.08) –0.22 (–0.50 to 0.53) 0.14 (–0.14 to 0.41)

Rewards 0.06 (–0.03 to 0.14) 0.01 (–0.04 to 0.06) 0.04 (–0.01 to 0.09) 0.04 (–0.02 to 0.09) –0.07 (–0.21 to 0.08) 0.01 (–0.15 to 0.16)

Competition 0.02 (–0.07 to 0.12) –0.02 (–0.07 to 0.03) 0.04 (–0.02 to 0.10) 0.04 (–0.01 to 0.08) –0.14 (–0.29 to 0.02) –0.02 (–0.19 to 0.14)

Web-based points 0.11 (–0.09 to 0.31) –0.03 (–0.13 to 0.07) 0.06 (–0.05 to 0.17) –0.04 (–0.15 to 0.07) 0.25 (–0.02 to 0.52) 0.32 (0.06 to 0.58)

Girls

Teacher support 0.06 (–0.03 to 0.16) 0.04 (–0.01 to 0.09) 0.03 (–0.01 to 0.08) 0.05 (–0.01 to 0.11) –0.16 (–0.02 to –0.29) –0.05 (–0.17 to 0.06)

Mentor support 0.10 (–0.01 to 0.20) 0.11 (0.05 to 0.17) 0.06 (0.01 to 0.12) –0.01 (–0.08 to 0.06) –0.21 (–0.04 to –0.37) –0.01 (–0.16 to 0.14)

Class sessions 0.05 (–0.02 to 0.12) 0.07 (0.03 to 0.10) 0.06 (0.02 to 0.10) 0.05 (0.01 to 0.09) 0.03 (–0.07 to 0.13) 0.04 (–0.05 to 0.13)

Peer leadership 0.04 (–0.14 to 0.22) –0.01 (–0.10 to 0.09) 0.00 (–0.10 to 0.10) –0.02 (–0.13 to 0.09) –0.16 (–0.43 to 0.11) –0.07 (–0.31 to 0.17)

Rewards 0.10 (0.03 to 0.16) 0.08 (0.04 to 0.11) 0.04 (0.01 to 0.07) 0.04 (0.01 to 0.08) –0.07 (–0.17 to 0.04) 0.06 (–0.04 to 0.16)

Competition 0.10 (0.03 to 0.17) 0.10 (0.06 to 0.13) 0.04 (0.01 to 0.08) 0.03 (–0.02 to 0.09) –0.04 (–0.15 to 0.08) 0.12 (0.01 to 0.23)

Web-based points 0.12 (–0.04 to 0.28) 0.00 (–0.09 to 0.09) 0.01 (–0.11 to 0.08) 0.02 (–0.08 to 0.12) –0.06 (–0.30 to 0.19) 0.01 (–0.21 to 0.23)

Notes
Bold font indicates statistically significant association.
Values are presented using unstandardised coefficients and 95% CIs.
Adjusted for age, ethnicity, language, school, BMI z-score and baseline values.
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Teacher
satisfaction

Well-being

Social support

(a)

Natural indirect effect B = 0.041 (95% CI 0.018 to 0.077)

B = 0.041
(95% CI –0.041 to 0.126)

B = 0.104
(95% CI 0.043 to 0.165)

B = 0.398
(95% CI 0.261 to 0.536)

Mentor
satisfaction

Well-being

Social support

(b)

Natural indirect effect B = 0.056 (95% CI 0.030 to 0.095)

B = 0.075
(95% CI –0.026 to 0.18)

B = 0.148
(95% CI 0.080 to 0.206)

B = 0.384
(95% CI 0.240 to 0.527)

Mentor
satisfaction

Well-being

Self-esteem

(c)

Natural indirect effect B = 0.041 (95% CI 0.005 to 0.091)

B = 0.097
(95% CI 0.006 to 0.196)

B = 0.065
(95% CI 0.004 to 0.126)

B = 0.064
(95% CI 0.492 to 0.783)

FIGURE 10 Mediation models of potential psychological mediators in the association between perceived support and
well-being among boys: (a) model A; (b) model B; and (c) model C. Adjusted for age, ethnicity, language, school, BMI z-score
and baseline values of change variables. E-value estimates (in relative risk): model A, 1.26; model B, 1.33; and model C, 1.39.

Perception of
class sessions

Well-being

Self-esteem

(a)

Natural indirect effect B = 0.03 (95% CI 0.02 to 0.07)

B = 0.10
(95% CI 0.06 to 0.17)

B = 0.05
(95% CI 0.01 to 0.10)

B = 0.63
(95% CI 0.48 to 0.77)

FIGURE 11 Mediation models of potential psychological mediators in the association between perception of class and
well-being among boys: (a) model A; (b) model B; and (c) model C. Adjusted for age, ethnicity, language, school, BMI
z-score and baseline values of change variables. E-value estimates (in relative risk): model A, 1.34; model B, 1.29; and
model C, 1.25. (continued )
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Mentor
satisfaction

Well-being

Self-esteem

(a)

Natural indirect effect B = 0.094 (95% CI 0.038 to 0.157)

B = 0.026
(95% CI –0.059 to 0.115)

B = 0.099
(95% CI 0.041 to 0.157)

B = 0.946
(95% CI 0.819 to 1.074)

Mentor
satisfaction

Well-being

Social support

(b)

Natural indirect effect B = 0.016 (95% CI 0.001 to 0.052)

B = 0.094
(95% CI –0.017 to 0.212)

B = 0.061
(95% CI 0.002 to 0.119)

B = 0.245
(95% CI 0.087 to 0.403)

FIGURE 12 Mediation models of potential psychological mediators in the association between intervention components
and well-being among girls: (a) model A; and (b) model B. Adjusted for age, ethnicity, language, school, BMI z-score and
baseline values of change variables. E-value estimates (in relative risk): model A, 1.51; and model B, 1.16.

Perception of
class sessions

Well-being

Social support

(b)

Natural indirect effect B = 0.02 (95% CI 0.01 to 0.05)

B = 0.12
(95% CI 0.05 to 0.19)

B = 0.06
(95% CI 0.01 to 0.11)

B = 0.38
(95% CI 0.24 to 0.52)

Perception of
class sessions

Friendship
quality

Well-being

(c)

Natural indirect effect B = 0.03 (95% CI 0.01 to 0.06)

B = 0.11
(95% CI 0.04 to 0.18)

B = 0.08
(95% CI 0.04 to 0.13)

B = 0.37
(95% CI 0.23 to 0.52)

FIGURE 11 Mediation models of potential psychological mediators in the association between perception of class and
well-being among boys: (a) model A; (b) model B; and (c) model C. Adjusted for age, ethnicity, language, school, BMI
z-score and baseline values of change variables. E-value estimates (in relative risk): model A, 1.34; model B, 1.29; and
model C, 1.25.
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Perception of
rewards

Well-being

Self-ef f icacy

(a)

Natural indirect effect B = 0.014 (95% CI 0.003 to 0.03)

B = 0.06
(95% CI 0.01 to 0.11)

B = 0.098
(95% CI 0.03 to 0.16)

B = 0.14
(95% CI 0.05 to 0.23)

Perception of
rewards

Well-being

Self-esteem

(b)

Natural indirect effect B = 0.05 (95% CI 0.02 to 0.08)

B = 0.09
(95% CI –0.02 to 0.21)

B = 0.07
(95% CI 0.04 to 0.11)

B = 0.72
(95% CI 0.35 to 1.09)

Perception of
rewards

Well-being

Social support

(c)

Natural indirect effect B = 0.01 (95% CI 0.001 to 0.03)

B = 0.09
(95% CI 0.04 to 0.15)

B = 0.04
(95% CI 0.01 to 0.08)

B = 0.28
(95% CI 0.13 to 0.43)

Perception of
competition

Well-being

Self-ef f icacy

(d)

Natural indirect effect B = 0.01 (95% CI 0.01 to 0.03)

B = 0.08
(95% CI 0.02 to 0.15)

B = 0.102
(95% CI 0.03 to 0.17)

B = 0.11
(95% CI 0.019 to 0.20)

FIGURE 13 Mediation models of potential psychological mediators in the association between intervention components
and well-being among girls: (a) model A; (b) model B; (c) model C; (d) model D; (e) model E; and (f) model F. Adjusted for
age, ethnicity, language, school, BMI z-score and baseline values of change variables. E-value estimates (in relative risk):
model A, 1.32; model B, 1.19; model C, 1.33; model D, 1.39; model E, 1.18; and model F, 1.38. (continued )
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Perception of
competition

Well-being

Self-esteem

(e)

Natural indirect effect B = 0.08 (95% CI 0.05 to 0.13)

B = 0.05
(95% CI 0.05 to 0.13)

B = 0.09
(95% CI 0.06 to 0.13)

B = 0.91
(95% CI 0.78 to 1.04)

Perception of
competition

Well-being

Social support

(f)

Natural indirect effect B = 0.01 (95% CI 0.01 to 0.03)

B = 0.19
(95% CI 0.06 to 0.18)

B = 0.04
(95% CI 0.01 to 0.08)

B = 0.23
(95% CI 0.08 to 0.39)

FIGURE 13 Mediation models of potential psychological mediators in the association between intervention components
and well-being among girls: (a) model A; (b) model B; (c) model C; (d) model D; (e) model E; and (f) model F. Adjusted for
age, ethnicity, language, school, BMI z-score and baseline values of change variables. E-value estimates (in relative risk):
model A, 1.32; model B, 1.19; model C, 1.33; model D, 1.39; model E, 1.18; and model F, 1.38.

TABLE 28 Protocol-based costing per school per year

Cost Unit cost (£) Units Quantity Total (£) Unit cost source/notes

Facilitator time

Facilitator training day 15.26 Hour 8 122.05 Hourly rate, assuming 46
working weeks of 37.5 hours104

2 hours per week per
school × 12 weeks

15.26 Hour 24 366.15

Facilitator training
school staff

15.26 Hour 8 122.05

Materials

Activity cards 5.00 1 5.00 Representative cost

Facilitator training manual 5.00 1 5.00 Representative cost

Teacher time

Training day (led by
facilitator)

17.26 Hour 32 552.44 Assuming four teachers being
trained 8 hours per day105

30 minutes per week 17.26 Hour 78 1346.57 Assuming 46 working weeks of
37.5 hours, 39 weeks in school
year= 19.5 hours of teacher
time × four teachers105

Total 2519.26
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Economic evaluation explanatory modelling results
At 10-month follow-up, the intervention group engaged in 1.91 fewer minutes of MVPA per day
(95% CI –5.53 to 1.70 minutes) than the control group (see Table 10). The PACE model requires physical
activity expressed as MET-hours. MVPA is assumed as an intensity of six METs.98 This equates to a
difference of –1.91 × 6/60 = –0.191 MET-hours per day, with a SE of 0.92 minutes of MVPA, equating
to 0.092 MET-hours per day. The cost of the intervention is assumed to be £13.10 per student,
incurred in the first year of the model only. These values were inserted into the model to predict
longer-term costs and outcomes, and to conduct the value-of-information analysis.

As expected, the point estimate incremental net benefit is negative (given a willingness to pay of £20,000
per QALY), but with substantial decision uncertainty (95% credibility interval –£252 to £229). Therefore,
the GoActive intervention is not cost-effective at a £20,000 per QALY willingness-to-pay threshold. It is
certain that the intervention will impose a cost on schools/local authorities, but there is virtually no
difference in QALYs accrued over the subsequent 10 years. Overall, uncertainty in cost and QALYs
(and hence incremental net benefit) is due to uncertainty in longer-term incidences of cardiovascular
events and the associated cost of treatment, rather than uncertainty in the ‘treatment effect’ of the
GoActive intervention. This is borne out by the value-of-information analysis, which finds zero value in a
further study of the GoActive intervention. The greatest gains from reducing uncertainty are in unit costs
of subsequent events (accounting for 19% of the EVPI), the risks of cardiovascular and stroke events
(14.3% and 7.9%, respectively) and the future pathways of blood pressure, cholesterol and glucose levels
(6.5%). Given the young age of the cohort, the absolute numbers of such events will be extremely small,
but they have large impacts on costs and quality of life, therefore driving the majority of the uncertainty
in the results. As stated previously, this analysis should be considered highly exploratory in nature,
with the emphasis placed on the value-of-information analysis, illustrating where the key uncertainties
lie, rather than a robust estimate of the long-term cost-effectiveness of the GoActive intervention
(Tables 31 and 32).

TABLE 29 Conversion from cost per school to cost per student

Factor Cost (£)/n

Cost per school (£) 2519.26

Number of schools 8

Number of students 1543

Cost per student (£) 13.06

TABLE 30 Child Health Utility-9D-based QALYs gained, mean (SE)

Intervention Control
Increment,
mean (SE)

Increment (adjusted),a

mean (SE)n Mean (SE) n Mean (SE)

Baseline 1515 0.854 (0.003) 1298 0.848 (0.003)

Mid-intervention 1377 0.839 (0.003) 1205 0.839 (0.003)

Post intervention 1257 0.842 (0.003) 1153 0.844 (0.004)

10-month follow-up 1187 0.826 (0.004) 1002 0.829 (0.004)

QALYs 919 1.256 (0.005) 885 1.258 (0.005) –0.004 (0.006) –0.006 (0.006)

QALYsb 1.242 (0.005) 1.244 (0.005) –0.004 (0.006) –0.006 (0.006)

a Adjusted for baseline covariates with missing data imputed using multiple imputation.
b Discounted at 3.5%.
Note
Figures do not sum because of rounding errors.
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Process evaluation findings 1: adolescent perspectives

Process evaluation data from Year 9 students was analysed to determine satisfaction with intervention
components and interpret adolescents’ experience of the intervention process. The key highlights from
the deductive analysis of adolescent experiences and perspectives of the GoActive intervention using
mixed-methods process evaluation included the following:

l Gender disparity was consistent throughout components.
l Competition was disliked by girls and shy/inactive students.
l Adolescents liked the idea of older mentors, but mentors did not meet their expectations.
l Boys enjoyed trying new activities more than girls did.
l Participants wanted to try new activities, but identified barriers to choosing them.

Table 33 shows the Year 9 participants included in qualitative process evaluation and Table 34 provides
an overview of the characteristics of participants included for quantitative process evaluation analysis.
Quantitative results (Table 35) indicate that for most components, overall responses were around
the mid-point of the scale, but towards the positive end. However, for mentorship and leadership,
responses dipped below the central scale point, indicating low acceptability of these components. A small
number of differences in intervention acceptability and satisfaction were seen between genders and

TABLE 32 Expected value of information

Parameter
Per person EVPPI
(SE) (£)

Percentage of
overall EVPI

Population
EVPPI (£)

GoActive intervention effect 0.00 (0.00) 0.0 0

Risks of cardiac events (AF, IHD, MI, CHF) 5.51 (0.88) 14.3 39,507,794

Risks of stroke 3.07 (0.77) 7.9 22,014,997

Risk of complications from diabetes 0.00 (0.01) 0.0 0

Blood markers (SBP, cholesterol and glucose) 2.50 (0.70) 6.5 17,945,181

Smoking behaviour 1.35 (0.35) 3.5 9,692,455

Health state utilities 2.07 (0.59) 5.4 14,866,375

Unit costs 7.35 (1.00) 19.0 52,663,376

All parameters (EVPI) 38.66 (n/a) 100 277,192,896

AF, arterial fibrillation; CHF, coronary heart failure; IHD, ischemic heart disease; MI, myocardial infarction; n/a, not
applicable; SBP, systolic blood pressure.

TABLE 31 Long-term decision model-based cost-effectiveness analysis, mean (95% credibility interval)

Cost (£), mean (95% CrI) QALYs, mean (95% CrI) Net monetary benefit (£), mean (95% CrI)

Status quo 406.31 (253.99 to 599.64) 8.05 (6.953 to 8.579) 160,587.18 (138,534.06 to 171,299.58)

GoActive 432.94 (279.56 to 629.31) 8.05 (6.954 to 8.579) 160,576.48 (138,516.77 to 171,284.25)

Increment 26.63 (–105.25 to 160.05) 0 (–0.008 to 0.009) –10.70 (–252.47 to 228.55)

CrI, credibility interval.
Notes
Incremental cost-effectiveness ratio at zero incremental QALYs is infinite.
Net monetary benefit per person calculated at £20,000 per QALY gained.
Note that incremental net monetary benefit does not equal the incremental cost because of rounding errors.
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shy/inactive subgroups, with boys consistently preferring most intervention components compared
with girls. Although the magnitude of these differences were relatively small and may not represent
meaningful differences between groups, the qualitative findings provided context to these observed
differences. Participants were purposively sampled for invitation to focus groups based on tertiles of
website usage (as a proxy for intervention engagement). However, the quantitative results are not
stratified by participation, instead this is used to ensure a balanced mixture of participation levels in
qualitative work to represent views across differing participation levels in the study.

TABLE 34 Characteristics of participants included for process evaluation analysis

Characteristic Boys Girls Shy and inactive Others

Participants, n (%) 790 (51.2) 752 (48.8) 221 (14.3) 1322 (85.7)

Age (years), mean (SD) 13.2 (0.4) 13.2 (0.4) 13.2 (0.4) 13.2 (0.4)

Ethnicity, n (%)

White 646 (42.7) 635 (42.0) 184 (12.0) 1104 (72.6)

Mixed/multiple background 52 (3.4) 44 (2.9) 10 (0.7) 87 (5.7)

Asian or Asian British 38 (2.5) 27 (1.8) 20 (1.4) 46 (3.0)

Black or black British 23 (1.5) 18 (1.2) 2 (0.1) 39 (2.6)

Other ethnic group 12 (0.8) 17 (1.1) 3 (0.2) 28 (1.8)

SEP, n (%)

Low (i.e. FAS score 0–6) 132 (7.9) 135 (8.4) 39 (2.5) 228 (13.9)

Medium (i.e. FAS score 7–9) 324 (21.3) 345 (22.7) 119 (7.6) 551 (36.1)

High (i.e. FAS score 10–13) 334 (21.7) 272 (18.0) 63 (4.2) 543 (35.5)

Participants visiting website, n (%) 366 (46.3) 348 (46.3) 93 (42.1) 621 (47.0)

From Jong et al.103 © 2020 Published by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

TABLE 33 Characteristics of schools involved in the process evaluation and the number of participants

School label
Website usage
classification

Number/gender (focus group)
Number/gender (individual interview:
shy and inactive participants)Focus group 1 Focus group 2

A Medium 1 boy, 3 girls 2 boys

B Low 3 boys, 2 girls 2 girls

C Medium 2 girls 1 girl, 2 boys 1 boy, 1 girl

D High 4 boys 2 girls 1 boy, 1 girl

E High 1 boy, 4 girls 1 boy, 1 girl

F Low 4 girls 2 girls

G Low 5 girls 2 boys

H Medium 7 girls 7 boys 1 boy, 1 girl

Total 48 16

From Jong et al.103 © 2020 Published by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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TABLE 35 Mixed-methods convergence matrix

Component (scale 1–5)
Boys, mean
(SD)

Girls, mean
(SD)

Difference, beta
(95% CI)

Shy/inactive,
mean (SD)

Others,
mean (SD)

Difference, beta
(95% CI)

Convergence and qualitative
interpretation

Class sessions (tutor time) 3.4 (1.3) 3.2 (1.2) 0.2 (0.1 to 0.3) 3.0 (1.2) 3.3 (1.3) –0.4 (–0.9 to 0.1) Congruence: participants liked using form
time, but acknowledged the limited time.
Some suggested using lessons or having
the mentors come in more often

Suggesting new activities 3.2 (1.1) 3.1 (1.0) 0.1 (0.1 to 0.3) 3.0 (0.9) 3.1 (1.1) –0.2 (–0.5 to 0.1) Dissonance: qualitative findings suggest
that Year 9 students did not wish to
suggest new activities (potentially linked
with self-consciousness/embarrassment)

Activity choice 3.3 (1.1) 3.1 (1.0) 0.2 (0.1 to 0.3) 3.0 (0.9) 3.2 (1.1) –0.2 (–0.5 to 0.2) Dissonance: interviews revealed that
choices did not appeal and were self-
limited. Qualitative data show boys
preferring choice, but girls indicated a wish
to try new activities more than boys in
qualitative interviews

Novel activities 3.3 (1.1) 3.2 (1.0) 0.1 (0.1 to 0.2) 3.1 (1.0) 3.3 (1.1) –0.2 (–0.6 to 0.1) Congruence: quantitative results are
neutral, which may indicate hesitation.
Qualitative findings provide justification of
these hesitations

Class competition 3.2 (1.2) 3.0 (1.1) 0.2 (0.2 to 0.3) 2.8 (1.1) 3.1 (1.1) –0.3 (–0.5 to –0.1) Congruence: boys referred to the fun of
competition much more than girls. Girls
indicated that competition exasperated
by boys was at times a barrier to their
participation in the intervention

Mentors 2.9 (1.1) 2.7 (1.0) 0.2 (–0.1 to 0.4) 2.8 (0.9) 2.8 (1.1) –0.1 (–0.3 to 0.2) Dissonance: participants liked the idea of
working with older mentors; however, their
expectations were not met

In-class leaders 2.9 (1.1) 2.8 (1.0) 0.2 (0.1 to 0.3) 2.8 (0.9) 2.9 (1.0) –0.1 (–0.4 to 0.2) Dissonance: qualitative findings indicate
that Year 9 students did not want to be
leaders among their peers. Where this
element was not implemented, some
suggested it and suggested that those
selected should be ‘popular’ (influencers)
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TABLE 35 Mixed-methods convergence matrix (continued )

Component (scale 1–5)
Boys, mean
(SD)

Girls, mean
(SD)

Difference, beta
(95% CI)

Shy/inactive,
mean (SD)

Others,
mean (SD)

Difference, beta
(95% CI)

Convergence and qualitative
interpretation

Rewards (points) 3.1 (1.2) 3.0 (1.1) 0.2 (0.1 to 0.3) 2.9 (1.0) 3.1 (1.1) –0.2 (–0.4 to 0.1) Dissonance: participants liked the idea, but
may have conflated thoughts on gaining
individual points and adding points to their
account, which may indicate why they did
not like individual points

Rewards (prizes) 3.2 (1.2) 3.2 (1.1) –0.1 (–0.3 to 0.2) 3.0 (1.0) 3.3 (1.2) –0.3 (–0.6 to –0.1) Congruence: participants liked the idea of
rewards, but discussed barriers as to why
they did not like rewards more than
presented

Acceptability of intervention (scales 1–4)

Was it fun? 2.4 (0.9) 2.5 (0.8) –0.1 (–0.3 to 0.1) 2.6 (0.9) 2.4 (0.9) 0.2 (0.1 to 0.4) Dissonance: qualitative results were
resoundingly positive compared with the
average feeling from the quantitative data

Was it boring? 2.6 (0.9) 2.5 (0.9) 0.1 (0.1 to 0.3) 2.4 (0.9) 2.6 (0.9) –0.2 (–0.3 to –0.1) Congruence: qualitative findings revealed
rationale behind ‘boring’ statements
related to lack of activity variability

Notes
Bold type is used when CIs do not cross 0.
Component assessed on five-point Likert scales from ‘do not like it at all’ (1) to ‘like it a lot’ (5).
Acceptability assessed with four-point Likert scales from ‘strongly agree’ (1) to ‘strongly disagree’ (4).
Differences were tested using multilevel linear regression adjusted for school clustering.
Convergence: agreement between both sets of results.
Dissonance: disagreement between the sets of results on either the relevance or direction of the determinant/theme under consideration.
From Jong et al.103 © 2020 Published by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Quantitative and qualitative results on the GoActive components are discussed below and summarised
in the mixed-methods convergence matrix (see Table 35).

Reflections on the GoActive sessions
Participants reflected on a number of key GoActive components, including their enjoyment of the
intervention (e.g. fun), competition, choice and novelty. Analysis of participant responses indicated that
many of these overlapped and ultimately had an impact on enjoyment and participation.

Enjoyment
Shy/inactive participants reported finding the GoActive intervention less fun than the remaining
participants. This was supported by the qualitative data, where participants identified sociability and
fun as the main features of GoActive sessions. Some participants saw the sessions as an opportunity to
socialise with their form group (i.e. tutor group, roll-call/registration class) and with students outside
their usual friendship circle:

Researcher: So 2 months ago would you have spoken to these people in your form group?

School A, individual interview, I1: No, not really, I normally keep my head down and read my book or
something in form. But it’s kind of quite fun, it’s something different, and I think, because we’re all on the
same team as such, we all kind of get along and want to play.

When asked about the appeal of participating, the participant responded:

I don’t know, I think it’s just the fact I can go up there with my friends and you can have a mess around,
have a laugh and try and hit people with the dodgeball [laughs].

School A, individual interview, I1

Some students recognised that the fun and enjoyment of the activities were a mechanism affecting
behaviour change:

When our form like misbehave loads and then we have to do silent reading, but as soon as GoActive
came into place, like they started misbehaving less and less the more GoActive happened. So I think,
because they’re enjoying it they stopped messing about so they could go out and do more fun things
in form.

School E, focus group, S1

Qualitative data helped to understand differentiated experiences between subgroups. Fun was
connected to sociability, but not always, and only for the ‘right’ kind of interactions. Socialising with
people was a positive intervention element for some, but others would have preferred to socialise
with a particular group of people, potentially those outside the intervention. Some girls suggested that
at times they preferred to be sociable without participating in the activity or would rather study,
prioritising this over one morning of physical activity per week.

Using form time
The GoActive sessions were designed to allow for diversity in a range of co-participants, and for
variability in timing and locations for activity. Flexibility was also present as a choice as to when
to run a session in a school day. All schools, except one, used morning form time to run the GoActive
intervention. Qualitative data indicated that students preferred engaging in a session, having
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something to do rather than traditional form time activities (e.g. sitting and talking, reading or personal
reflection activities):

I like trying new things and I find it [the intervention] really fun and it’s just fun, and it’s better than just
sitting there and doing nothing, because that’s what we always do in form.

School A, focus group 1, S3

Competition
Boys preferred the class competition compared with girls and the main sample enjoyed class
competition more than shy/inactive students (see Table 4). Similarly, the consensus from the focus
groups was that the competitive element of the activities was a source of fun for boys. Boys stated
that ‘boys are more competitive than the girls’. Competition was always linked to the social nature of
activities for boys, including teams within forms and competing against other form groups within the
school. One boy commented:

In our form we’ve done competitions against other forms, so the boys from one form and the boys from
another form, we went into the sports hall and played dodgeball, that was fun.

School E, focus group, S1

Girls often discussed the competition shown from the boys when participating in the sessions:

You could see it, like they wanted to win, you could tell they did.
School A, focus group, F1S1

However, quantitative results showed that girls and shy/inactive participants did not enjoy competition.
Interview discussions revealed that this was, instead, a deterrent to participation.

Choice and novelty
Questionnaire data suggests that boys liked choosing new activities more than girls. Qualitative data
revealed that choices were limited by the Year 9 students themselves: students were too shy, displayed
apathy towards suggesting an activity, or were discontented with the selected activities. Engagement
varied depending on the activity offered:

I think it’s because like dodgeball, it’s competitive, it’s fun and we all know how to do it, and it’s a pretty
easy game to learn, and it’s pretty easy to get people to do it with you as well.

School B, individual interview, I2

Other participants reiterated that their form group would prefer to do activities that were familiar and
that they had participated in previously:

In our class not so much, they just wanted to do football or dodgeball or, you know, that sort of, things
that they like and do normally.

School E, focus group, S5

Boys and shy/inactive participants stated that some of the activities on the GoActive website ‘didn’t
appeal’ and specified that they would rather engage in ‘a sport that makes you do like more running’
(school H, individual interview, I2).

For boys, the desire for higher intensity activities was matched with a desire for competition:

I think yoga’s too calm . . .
School B, focus group, S2
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There’s no competitive side to it.
School B, focus group, S3

Conversely, girls seemed interested to try different activities (e.g. yoga, Zumba and Pilates). A class
vote to decide on an activity usually resulted in one person or a small group, usually boys, determining
the activity for the entire class. More often than not, football was selected. However, on the rare
occasion girls were able to choose and run an activity, not many students participated. In one focus
group, a group of girls described their experiences:

We tried yoga, but there was only a few people that actually wanted to do it, and everyone else kind of
just took the mick and just sat on the floor.

School E, focus group, S3

Yeah, we tried Zumba, but nobody, there were about three people that were really going for it, but then
nobody else was.

School E, focus group, S5

Although no significant between-group differences were seen in preference for choosing new activities
between shy/inactive participants and others, when discussing variety in choosing an activity, one shy/
inactive participant stated:

I don’t mind, it’s just whatever’s chosen I’ll just play.
School C, individual interview, I1

However, self-imposed choice restriction or repetition also resulted in boredom and disengagement:

Some people just got sort of like bored because it was just like we’re doing the same thing every single
week, so we’d just sort of like talk because there’s just not really anything to do.

School C, individual interview, I1

One group of participants suggested that those who do a lot of sport may be less keen to do an
organised sporting activity within school time. To ameliorate some of these concerns, participants
suggested embedding activity sessions into their routine or curriculum, calling for a more structured
approach. The ad hoc nature of the GoActive intervention was perceived not to fit within the
traditional prescribed and timetabled structure of the school day:

No, or if they gave us any information as to how to get there, you know, you know, there wasn’t a
timetable or anything so it wasn’t very helpful.

School F, individual interview, I1

Participants suggested set weeks to do particular activities, timetabled to fit into the school day.
Participants expressed a desire for consistency and momentum in running the intervention:

We could do like more activities more frequently, because I feel like doing it like once every now and
again wasn’t as good.

School H, individual interview, I1

Reflections on mentorship

Mentors
Questionnaire data showed that mentorship (from older students) and in-class leaders were the least
acceptable components and qualitative discussions identified mentors as a barrier to participating.
Qualitative data showed that girls were more critical of their mentors than boys, despite no gender
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difference in questionnaire responses. Girls expressed issues with disorganisation and a lack of consistency
in attendance, resulting in the form group not doing any GoActive intervention activities:

A couple of times they’ve shown us the cards with the different selection of activities and we’ll talk about
which ones we want to do and generally there’s only football that we want to do and that everyone’s
happy with. But then they don’t book a place to do it or they don’t have a football next time so we don’t
end up doing it.

School D, focus group, F2S2

Participants additionally reported that teachers/tutors and mentors seemed confused with their roles
within the intervention. One student explained:

I think our form tutors were relying on the mentors to come and get us but because our mentors didn’t,
our form tutors just forgot that we had to do it.

School H, focus group, F2S3

Qualitative data revealed disparity in student thoughts about mentor enthusiasm. Many students felt
that their mentors were unenthusiastic and showed a lack of care and seriousness. Conversely, some
boys expressed positive affirmations, such as mentors providing verbal encouragement:

They said, ‘Come on, it’ll be fun. You’ll get points on the website and stuff and you could win prizes from
that’. Saying like, ‘Even if you don’t do as well as others, you’ve still participated so that’s the best part of
it’, stuff like that.

School D, individual interview, I1

Positive descriptions placed value on mentor participation, keen observation, helpfulness, ability to
provide advice and teaching of the rules:

School H, focus group, S1: Because they taught us the rules, yeah.

School H, focus group, S2: And they participated.

School H, focus group, S1: And they got involved on the teams.

School H, focus group, researcher: And do you think that helps?

School H, focus group, S2: Makes the game more interesting.

It was evident that students valued consistency and organisation:

They turned up, our mentors, they turned up every week, which was really good, and they had a new
sport plan every week.

School E, focus group, S5

In an effort to increase participation time in activity, participants suggested that mentors should have
a plan in place to select the activity and organise equipment so that Year 9 student time was spent
participating in the activity rather than getting and setting up equipment. Participants suggested
additional training to establish clarity in the week-to-week organisational routine:

Some sort of like, not really training for form tutors and Year 10 leaders but a sort of discussion where
you introduce it more formally and set out sort of expectations where you want them to try and get
everyone to participate and help to lead the activities.

School D, focus group, F2S1
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NIHR Journals Library www.journalslibrary.nihr.ac.uk

62



Participants also suggested the inclusion of additional lead-in time, as one participant commented:

I’d like to like introduce it more into our tutor, like not just bam go straight into it, like introduce it slowly
so maybe start talking about it more because we have discussion lessons on Thursdays, normally it’s
about the assemblies but like sometimes it’s not much to talk about, about assembly because we’ve
already had the assembly but I think we should like start discussing it bit-by-bit and start to like try and
get involved and like discuss ideas so everyone gets a bit of understanding, so then they’re more likely to
like like it, yeah.

School G, focus group, S1

In-class Year 9 leaders
Quantitative results indicate that boys preferred having in-class leaders more than girls, but qualitative
discussions revealed that implementation of in-class leaders was low. Participants stated there was a
reluctance to be a leader:

Ours was a bit confusing because no one really wanted to be the leader, I don’t know why but, yeah,
no one wanted to do it.

School E, focus group, S5

One shy/inactive participant suggested that self-consciousness may provide rationale as to why there
was a lack of people interested in being an in-class leader, a sentiment shared by a few other students:

I think it just makes people self-conscious because people want to hide in the group.
School F, individual interview, I1

Participants from one form group reported that their teacher resorted to selecting a new boy and girl
each week to be in-class leaders. A participant from another form felt that adoption of this approach
would be beneficial:

Our form teacher normally forces them to put their hand up so. It’s like, ‘So you haven’t actually put your
hand up for anything yet so you’re it!’ [Laughs.]

School E, individual interview, I2

Those within the form group who were considered ‘good’ at particular activities by the teacher were the
first to be selected as leaders for that activity. Some participants expressed that this meant that they
were less likely to volunteer themselves as a leader, as they did not feel as if they had sufficient skills:

I don’t know, like I don’t normally get like too involved with those things, and there’s like, I feel like there’s
more people, the people that might have done better in doing it.

School H, individual interview, I1

Disparity in implementation, both between and within schools, led to discussions about the value of
having in-class leaders, but views were primarily negative. Participants stated that there would be
no difference and that in-class leaders would not have helped the intervention. Some participants
suggested behaviour of the cohort as rationale for this:

I don’t think it’d help, some people are just a bit defiant and they’ll only listen to like the people who are
certain, they wouldn’t take us probably serious enough.

School A, focus group, S1
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Responses to monitoring and rewards

Website use
Participants reported three main issues with using the GoActive intervention website: (1) they did not
receive enough information about how to use the site, (2) they found the website hard to access or
(3) they lost their username and/or password:

We never really got to use it though because we weren’t sure . . . because we never got explained how to
do it properly really or anything.

School H, focus group, S2

Yeah, in form we never like knew how to get on it or how to use it so none of us used it because we
didn’t know what to do.

School H, focus group, S3

Points
Boys preferred the points element of the intervention compared with girls. Qualitative data suggested
that all participants enjoyed keeping track of their physical activity and acknowledged the potential for
it to act as a motivator for behaviour change:

Yeah, I think it did, sometimes if I thought, like, ‘Should I go and do something or should I not?’ well,
actually, if I go and do it then I can go and log a point on.

School E, focus group, S5

One shy/inactive participant reinforced this:

I can like keep track of, I can see myself like how active I’ve been and it’d probably encourage me to do
more activity.

School D, individual interview, I1

Participants admitted to forgetting to log their points and expressed irritation with needing to add
multiple activities concurrently to ensure they were up to date:

Yeah, because I’m going to have to add on like sixty things because I’ve forgotten them for so long, and
then like I get reminded and then I’ve forgotten the password or whatever, and then you have to e-mail
them and it’s a bit . . .

School E, focus group, S4

After the initial attraction of the intraform group competition tapered off, participants acknowledged
that website use was not continued. There was limited discussion on other form groups’ point tally
accumulated through the GoActive website and intraform group competition using the school graphs.
One participant described the effect of the school graphs on their form:

I’d logged my points like after every week. [ . . . ] And then my class, everyone, like most people in my class
logged them because we were like trying to like win the competition to have the most points in a form.
I think everyone, like, most people did that. It was like a good way of recording it.

School D, focus group 2, S1

Rewards
Boys liked the rewards more than girls, but most participants described the rewards positively,
intimating that they were a means of motivation to do physical activity:

I know a couple of people did like once they knew that there was like a reward system, thought OK,
I’ll try harder now to get rewards.

School D, focus group 1, S2

RESULTS
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Confusion mounted over who was in charge of reward distribution. Although the intervention protocol
indicated that mentors would do this, this was not implemented at every school, with form teachers or
GoActive contact teachers tasked with reward distribution. Although rewards were distributed to the
GoActive schools at the start of the intervention, participants discussed disappointment with the time
it took to receive the reward after logging points and claiming the prize:

I’m disappointed with that to be honest . . . I logged all my points to get my stuff ages ago and they
haven’t come yet.

School D, focus group 1, S2

Lack of action on the reward distribution meant that students lacked the desire and care to log points
and use the GoActive intervention website:

School E, focus group, S3: At the end no one [Year 9 students] really cared because like, you know how
you could win things like jumpers? At the very beginning I won a jumper and I asked for it, and they were
like, ‘Yeah, I’ll get it for you’.

School E, focus group, Researcher: Who?

School E, focus group, S3: Our mentors . . .

School E, focus group S4: We were never given ours . . .

Conversation arose from one school about the timing of the intervention and rewards. For those who
felt as if they started the intervention ‘late’, they deemed the rewards ‘unachievable’. This was reflected
in limited or no use of the website.

Smartphone applications (apps) were suggested as a way of overcoming some of the barriers to logging
points and removing the need to rely on remembering the password and username. A points-logging
reminder could be an added feature to ensure a more accurate accumulation of points over the course
of the intervention and potentially beyond. A conversation from one focus group divulged:

School E, focus group, S3: It would be a really good idea, an app.

School E, focus group, S5: Yeah, like saying, a reminder saying like, ‘Add points now’, or a certain day
where you get, I don’t know reminded to add the points, I think, like people spend ages like every day on
their phone like looking at it for 5 minutes, you could easily add points then, and then it would stop
people from forgetting and stuff.

School E, focus group, S5: Yeah, because it would keep you logged on, so then people wouldn’t forget
their passwords and keep having to go back and . . . You’d literally just have to go in, do your balance, and
then you’re done.

Process evaluation results 2: reach, dose and fidelity

Descriptive findings of quantitative assessments of reach, recruitment, dose delivered (completeness)
and implementation fidelity are presented in Table 36. Qualitative data provide a more nuanced picture
to contextualise questionnaire data and are presented below alongside key quantitative results.
Individual school case studies that include more detailed information regarding school variability are
described in Appendix 6. The final section of the results will focus on the perceived challenges to
intervention implementation.
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TABLE 36 Dose delivered of GoActive essential components per school

GoActive intervention: essential component

Implementation per school

A
(n= 140)

B
(n= 169)

C
(n= 207)

D
(n= 229)

E
(n= 232)

F
(n= 116)

G
(n= 219)

H
(n= 231)

School-level socioeconomic status Low Low High High High High Low Low

Baseline MVPAa (minutes/day), mean (SD) 34.3 (14.2) 33.9 (16.9) 39.1 (20.3) 38.2 (19.8) 32.3 (16.1) 37.4 (17.8) 37.4 (19.4) 33.3 (18.5)

Reported GoActive sessions at post intervention (average):
percentage of Year 9 student reporting at least one
GoActive session in last 2 weeks

21.3 11.2 49.5 63.2 47.9 20.4 554 13.5

Mentors

Number of mentors per school 23 7 6 17 20 9 0 20

Number of meetings recorded in the website log 5 0 0 10 4 1 0 13

In-class Year 9 leaders: percentage of Year 9 students
reporting having leaders in the class

8.6 10.0 17.8 54.6 72.9 30.2 33.1 27.1

GoActive website use

Percentage of Year 9 students who recorded points 77.1 8.9 35.7 60.7 75.0 19.8 38.8 41.6

Median (IQR) points recorded 8 (2–25) 44 (17–58) 12.5 (6–53) 38 (5–43) 58.5 (15–153) 13 (4–39) 24 (10–70) 4 (2–4)

IQR, interquartile range.
a MVPA measured at baseline with Axivity accelerometers.
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Reach
The reach, or proportion of participants who attended GoActive sessions, calculated from a self-
reported Year 9 student questionnaire, was 39.4%. The reported dose of at least one GoActive class
session in the last 2 weeks during the distant support phase ranged from 11.2% to 63.2% between
schools, as reported from Year 9 students (see Table 36). This was in contrast to 93.7% of the mentors
and 84.2% of the teachers who reported that the sessions had been delivered at least once over the
last 2 weeks. GoActive sessions were delivered over a median time frame of 12 weeks.

Interview data indicated that dose had changed in response to competing priorities, which had an
impact on resourcing (e.g. school space availability, a lack of time or engagement issues). One contact
teacher explained:

When it’s exam season it’s exam season for [Year] 9, 10 and 11, so we had to stop for a certain point . . .
we had to stop because of the sports hall and gym were being used and we couldn’t get the kids out
during registration because their exams started at 9 o’clock.

Contact teacher, school H

Recruitment
Procedures to attract and maintain participant involvement in the intervention included rewards. On a
five-point Likert scale that ranged from ‘do not like it at all’ (1) to ‘like it a lot’ (5), 38.3% of Year 9
students reported liking rewards [mean 3.8 (SD 1.4)]. Additional ‘thank you’ gifts were provided after
each measurement session. These included pens, earphones, mints and stationery, which may have
facilitated sustained involvement. In turn, 87% of Year 9 students were retained at mid-intervention,
80% were retained post intervention and 76% were retained at 10 months post intervention.

The top three reasons for mentors joining the programme reported from the questionnaire data were
(1) for the incentives/prizes (i.e. £20 vouchers and a hoodie), (2) to be more active themselves and
(3) because a teacher encouraged them. In the focus group discussions, mentors suggested that their
continued involvement was linked to ‘fun’ and enjoyment, or the social aspect of spending time with
their peers. Others stated that they believed in the aims of the GoActive intervention for Year 9
students and that their involvement was linked to the perceptions that the GoActive intervention was
‘good for their [Year 9 students’] health’.

Dose delivered (completeness)
The dose delivered (completeness), or the number of GoActive intervention components implemented,
differed between and within schools. The complete GoActive programme was not implemented by any
school. Table 36 depicts the implementation of the four GoActive essential components3 per school,
as reported by Year 9 students, website analytics, and logged by mentors and facilitators.

Intervention fidelity
From the data presented in Table 36, the fidelity, or the extent to which the GoActive intervention
was implemented as planned, varied between schools. It should be noted that despite reporting that
no similar programmes were running at the school pre intervention, interviews with Year 9 students,
mentors and the contact teacher revealed that school D had been running a weekly ‘healthy active
form time’ activity session with all year groups in the school.

The GoActive intervention used specific behaviour change techniques to increase adolescents’ daily
MVPA (e.g. novelty, choice, flexibility, competition, mentorship and rewards).3 A description of the
application of the tenet in the GoActive programme will be shown to demonstrate GoActive protocol,
as opposed to actual implementation.

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

67



GoActive sessions
Qualitative data from individual and focus group interviews indicated that most schools attempted to
implement the GoActive sessions as planned. Most descriptions of the GoActive sessions included the
class going to a location within the school [e.g. AstroTurf (Equistone Partners Europe, Dalton, GA, USA),
hall, field, etc.] and mentors facilitating an activity session. One Year 9 participant described:

We normally like go into form and we get told where to go and then we meet the mentors where we were
supposed to be.

Year 9 focus group, school C

A Year 9 participant from school E describes a similar process:

We usually just go on the field and do like rounders, football, any sport on the GoActive website, and just
go on the field and do it as a form.

Year 9 focus group, school E

Time for the GoActive intervention varied between schools because of contextual school differences in
timetabling. Most schools used their form time (i.e. registration/tutor time) at the beginning of the day,
which varied from 15 to 25 minutes. One school used their afternoon form time and another school
implemented after school sessions in line with their after-school clubs.

Quantitative and qualitative data on GoActive sessions present dissonance between data sets.
For example, 57.3% of Year 9 students from school G reported receiving at least one GoActive session
in the last 2 weeks (see Table 36). However, data from individual interviews with Year 9 students,
and the two observations, raised questions as to whether or not the GoActive intervention had been
implemented at the school at all, aside from one observation. At one observation, anecdotal comments
from Year 9 students revealed that the GoActive session was a ‘one-off’ session run for the purpose of
the observation. Other indications from the day of observation, including teacher’s comments, led to
further questions around implementation. The following is an excerpt from a narrative on the day of
the second observation:

As we packed up the equipment and walked over to the gate I met one of the form tutors. In the absence
of older mentors, I asked, ‘Do you have any older mentors helping to run GoActive?’ She replied ‘no’. She
paused and then stated, ‘I don’t know if I was support to say that’.

Table 37 reports on the relevant GoActive intervention tenets within the implementation of the
GoActive sessions.

TABLE 37 Summary of school implementation compared with GoActive essential elements planned as per the intended
design of the intervention

GoActive essential
element GoActive tenet School implementation

GoActive sessions Novelty, choice and
flexibility

Reports from Year 9 students and older mentors
revealed that there was limited time to discuss the
choice of activity for the session. Choice and novelty
were hindered because of a number of reasons:
continuous choice of the same activity (often football)
or the same ‘favourites’ were ‘picked for captains’ and
they decided on the choice of activity

Very few Year 9 students stated that they participated
in a ‘novel’ activity. Year 9 students did not engage with
the choices provided or had no desire to choose a novel
activity. This resulted in mentors making the novel
activity choice on behalf of the students
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TABLE 37 Summary of school implementation compared with GoActive essential elements planned as per the intended
design of the intervention (continued )

GoActive essential
element GoActive tenet School implementation

Mentors Mentorship Evidence of mentorship was mixed from observations
and views from Year 9 focus groups:

The leaders and our form tutor don’t like encourage
us to participate much or if they do, it’s like not
very encouraging

Year 9 focus group, school D

Just like, I don’t know, say if someone was sitting at
the side they tried talking to them and getting them
involved, like just trying to include everyone

Year 9 focus group, school C

Data from the observations indicated that some
mentors modelled the behaviour, whereas others did
not engage with the activity at all, aside from explaining
rules and adjudicating

Year 9 students heavily relied on the mentor role, and
attributed most of the interventions successes and
failures to this role. Mentors did not meet the
expectations of the Year 9 students

Year 9 students reported that Quick Cards resource
were seldom used

In-class Year 9 peer leaders Mentorship The qualitative evidence suggested that very few tutor
groups were able to implement in-class Year 9 peer
leaders, if at all. The quantitative data suggested that
in-class Year 9 peer leaders were implemented at every
school and in at least two GoActive sessions

GoActive website use:
points logged

Competition 46.5% (n = 717) of students in intervention schools
assessed at baseline entered points on the GoActive
website

Year 9 students discussed technical challenges to
accessing the website, along with an inability to
remember their password and sign-in for the website
to log points, as key barriers

Class-level competition, displayed using school graphs,
was rarely referred to in individual and focus group
interviews with all subgroups. One Year 9 focus group
discussed being shown the graphs by their tutor. One
mentor focus group revealed that they had shown their
tutor groups the graph. In an interview with a contact
teacher, the teacher described receiving the school
graph from the GoActive facilitator, with whom they
discussed the intention of showing the graph at an
assembly. One facilitator mentioned the graphs when
describing tutor group participation in an individual
interview

GoActive website site:
rewards claimed

Rewards Year 9 students were informed of the GoActive reward
system in a pre-intervention assembly held with every
school. A total of 1014 rewards were claimed by at
least 195 Year 9 students

Reports of delayed reward distribution and confusion
with where and from whom to claim and collect
rewards occurred. Rewards seemed to be collected by
mentors and/or the GoActive contact teacher, who
presented these to students independently, rather than
presenting them in class
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On observation, many schools implemented the GoActive sessions as intended in the design of the
intervention; however, some modifications were present. From the interviews and observations,
modifications of the GoActive sessions included the following:

l The role of the mentor. Some mentors were given greater responsibility to organise, run and
facilitate the delivery of the session than others. Some teachers employed greater control over the
organisation and delivery of the session than others.

l An omission of the mentor role.
l Combined class GoActive sessions.
l Gender-segregated GoActive sessions.
l Non-GoActive activities selected for GoActive sessions.
l Separate activities for those who did not want to participate in the main session (e.g. some Year 9

students were asked to walk around the playing fields if they did not want to participate in the
main activity).

School B amended the GoActive sessions to account for vertical forms (i.e. where the form/tutor group
is made up of students from all year groups, as opposed to a single year group). Instead of conducting
an activity with the whole form, the mentors recruited Year 9 students using a sign-up sheet to
different GoActive activities run throughout the week. Year 9 students were required to remember
about the session, turn up at the time and place of where it was held and participate. In turn, this led
to some Year 9 students reporting that ‘I wasn’t really asked’ to participate in the session and, as such,
they did not participate. Quantitative results offer a complimentary perspective, as Year 9 participants
at school B reported the fewest class sessions (11.9%). Despite having traditional form groups, school F
employed a similar mechanism of recruitment to GoActive sessions, trialling after school sessions.
Few participants in School F reported GoActive class sessions (20.8%).

Noteworthy, some Year 9 students described that they did not receive any GoActive sessions.
One participant stated that ‘We didn’t do anything’ (Year 9 focus group discussion, school H). This is
reflected in the quantitative data, with only 13.7% of Year 9 students reporting participation in a
GoActive session in the last 2 weeks, when schools were still meant to be running the GoActive
intervention.

Mentors
Data from the observations and Year 9 student and mentor focus group interviews revealed that each
tutor group had between two and seven mentors. Mentor age ranged from 14–15 years old (Year 10
students) through to 17–18 years old (Year 13 students) within one school. Some mentors demonstrated
their engagement with the GoActive programme by discussing their pre-GoActive session plans, working
with the Year 9 students in multiple tutor time sessions, demonstrating how to play, joining in and
working with Year 9 students to encourage their participation in GoActive sessions. In an observation at
school A, one mentor demonstrated their engagement:

The mentor walked over to the boy who stood in the corner and gave him a ball. He looked to encourage
the boy to participate, and urged the boy to throw the ball at an opposing player. The mentor moved
away and the boy moved forward to throw it.

Observational data revealed diverse actions of the mentors between schools. The following is an
excerpt from an observation at school D:

We walked over to the sport shed. The contact teacher had given her keys to a Year 10 mentor in order
for them to gather the equipment they needed. The two mentors were throwing a frisbee between
themselves. They did not appear to speak to any Year 9 students, nor give any eye contact to anyone.
They purely played between themselves.
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Interview data from Year 9 students further depicted the disparity of the implementation of the
mentor role. Some Year 9 students reported that they had not seen their mentors ‘for a couple of
weeks’ and that they only ‘sometimes turned up’. At some schools, as a result of mentor non-attendance,
the GoActive sessions would not run:

A couple of times they’ve [mentors] shown us the cards [Quick Cards GoActive resources] with the
different selection of activities and we’ll talk about which ones we want to do . . . but then they don’t
book a place to do it or they don’t have a football next time so we don’t end up doing it.

In-class Year 9 peer leaders
Contact teachers, mentors and facilitators reported that all schools found it difficult to implement the
in-class Year 9 peer leader GoActive component. Observation suggested that no schools had implemented
in-class Year 9 peer leaders. Reports from Year 9 individual and focus groups, as well as individual
interviews with contact teachers, supported this. A contact teacher from school D explained their rationale
for taking the focus off of in-class Year 9 peer leaders:

I think we haven’t had any Year 9 peer leaders, I think that’s a difficult thing to try and do because it’s
difficult to lead your own peer group, and some, it’s something that I would maybe explore further next
time. If I’m honest I haven’t invested much time into that aspect of it, I invested more time in the
coordination of it and the Year 10 leaders [mentors] going out. I can see how some peer leaders do
encourage and motivate some others, you know, the enthusiastic ones, that might help, but I think it’s,
that’s, it’s another thing for teachers or leaders to have to do, who’s going to be the leader next time and
rotate it round, it’s just another extra thing which I’m not sure is necessarily needed.

However, qualitative and quantitative results are dissimilar. Quantitative data from Year 9 student
questionnaires suggest some implementation of in-class peer leaders at every school, with the lowest
implementation at two sessions (see Table 36).

GoActive website use: points logged
Engagement with the recording of points varied per school, for both the percentage of Year 9 students
who recorded points and the average points that were claimed (see Table 36). Overall, only 714 Year 9
students (46.2%) logged points on the GoActive website. Year 9 students reported that they were aware
of their requirement to log their individual points on the GoActive website in individual and focus group
interviews. Year 9 students discussed challenges with forgetting their individual profile password to the
GoActive website, forgetting to log their points and subsequently adding numerous points at one time,
and having to recall activity participation from memory, as well as issues with school resourcing of
laptops/computers to facilitate logging points. There was substantial reliability on using form time to log
points from Year 9 students, as very few Year 9 students reported logging points outside school hours:

. . . because some people did log at home, like I think I logged on at home once, one week and then
between like 4 weeks I didn’t log my points, I had to log on the fifth week my points from the 4 weeks.

Year 9 focus group, school D, male

Table 37 reports the relevant GoActive tenets within the implementation of the GoActive mentors.

GoActive website use: claimed rewards
All schools had Year 9 participants who claimed rewards. However, there was great variation in
the claimed rewards from participants by school (see Table 37). For example, only three prizes
were claimed by one participant at school H, whereas 230 prizes were claimed by 106 participants
at school E.

In most of the individual and focus group discussions, Year 9 students acknowledged the GoActive
intervention rewards on the website. There was confusion regarding who to contact about claimed
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rewards from the website and who would distribute the rewards. Year 9 students also reported
disappointment with the time it took to receive the reward after logging points and claiming the
reward online. One student reported:

Ours tried, they [mentors] wrote down like who’d received the jumpers and stuff, but then they didn’t give
us them one week, the next week they didn’t again, and then the next week they were off on exams so we
haven’t actually seen them since then.

Year 9 focus group, school E

There was additional confusion about how the rewards worked generally. For example, some Year 9
students did not understand the process of claiming the rewards. A few students stated that they were
saving their points to claim a GoActive hoodie, instead of claiming the other GoActive rewards along
the way. In another focus group, one Year 9 asked if they were required to buy the rewards. The other
Year 9 students in the focus group were able to inform them of the process of acquiring rewards.

Table 37 reports on the GoActive tenet of rewards within the implementation of the GoActive intervention.

Dose received (satisfaction): multisubgroup response to the intervention
Questionnaire data revealed that 55.7% of Year 9 students thought that GoActive was fun. Qualitative
data were resoundingly positive, revealing that Year 9 students found the programme fun and preferred
it to how they traditionally used their form time. Of the mentors, 87.3% thought that participating in
the programme was enjoyable. A large proportion of the teachers (50%, 10/20) reported that they
enjoyed facilitating the GoActive intervention and 70% (14/20) indicated that they would recommend it
to a colleague. The vast majority (85.7%, 6/7) of facilitators would recommend the GoActive programme
to a colleague.

Challenges to implementing the GoActive intervention
Based on observations of the GoActive sessions, and individual and focus group interview data from all
subgroups, primary factors that may have contributed to the lack of implementation include uncertainty
of the roles subgroups played within the GoActive intervention, a lack of Year 9 engagement, a lack
of institutional support for contact teachers and school-level constraints (e.g. uniform requirements,
limited facility space, resources and time). Additional school-level constraints that had a negative impact
on implementation included teacher absence and the timing of the intervention within the school year.
These will be discussed in greater detail below.

Roles and responsibility and institutional support
One of the key factors contributing to the lack of implementation appeared to be the uncertainty of
the roles that each subgroup played. Most of the contact teachers stated that they were tasked with
their role in implementing the GoActive intervention by their SLT, or one of the heads of year levels.
A few contact teachers stated that some members of the SLT were extremely supportive and proactive,
taking a keen interest in physical activity:

Because our school are very proactive, the head teacher likes the idea of physical activity and our heads
of year are engaged with it, they are happy for a form time to be used in that manner.

Contact teacher, school D

Other contact teachers indicated that their SLT did not fully comprehend the intervention. Most of the
time, responsibility remained solely with this member of staff:

Initially I didn’t realise how much was involved and, to be honest, I don’t think my head [head teacher]
knew how much was involved, I think he thought it would be, I don’t think he’d maybe read the
information through and he didn’t realise, I think he thought it might be a month or two thing, done,
he didn’t realise it was going to go on.

Contact teacher, school A
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This was reinforced by the contact teacher at school G:

I’ve found that that has been the biggest pressure of it, that I may . . . Because I am the head of year by
myself, I haven’t got an assistant, I haven’t got anyone else helping me and I’ve found that this has been,
not something that, but I just haven’t been able to impart as much of my time on this as maybe I want to
but I’m just unable to do that, so again, maybe someone else within the school could have taken it on but
they’re so busy, staff are so busy so I would say that’s because of my tutor team and I’m relying on them
to be more proactive with it and they’re not.

Contact teacher, school G

At school D, the contact teacher held a SLT role within the school, aligning with health and well-being.
The contact teacher at school D felt that their position within the school helped to facilitate intervention
implementation and whole year-level adoption of the GoActive intervention. For example, they were able
to use their presence in the team to facilitate staff engagement and schedule GoActive sessions into their
timetable, creating a sense of routine, which was highly valued by Year 9 students.

Year 9 students held mentors and tutors responsible for the successful implementation of the
GoActive programme. The following comment exemplifies this:

I think our form tutors were relying on the mentors to come and get us but because our mentors didn’t,
our form tutors just forgot that we had to do it.

Year 9 focus group, school H

Actions of tutors described by mentors and Year 9 students also indicated that more responsibility
was placed on the mentors. Year 9 students relied on the mentors to be competent at the GoActive
activities, prepare the equipment, explain the rules, interact with those who were not engaging, and
continuously encourage those who did not participate. Furthermore, mentors felt that they had to
manage the classroom and Year 9 student behaviour. For some tutor groups, if mentors or tutors did
not organise an activity, the GoActive sessions did not take place:

We tried to [organise] but we’re a bit wimpy and our form tutor doesn’t really want to and then our
year 10 leaders [mentors] aren’t very good so we don’t really get to actually do it.

Year 9 focus group, school D

A Year 9 focus group from school F reiterated this confusion with roles and responsibilities:

Year 9 focus group, school F, student 1: I think more on like our side of the school as opposed to the
actual project because we just haven’t really done it like done much.

Year 9 focus group, school F, student 2: And I don’t think there’s like that many people like in our form
for example like willing to take responsibility for setting it up.

Year 9 focus group, school F, student 1: Yeah.

Year 9 focus group, school F, student 2: Because everyone’s like, oh if I don’t do it we won’t have to do
the sport.

Year 9 focus group, school F, student 1: Yeah, I think we’re just like relying on our mentors but then if
they don’t . . .
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Year 9 student behaviour, attitude and engagement
Year 9 student behaviour, attitudes and engagement were discussed as a challenge to implementation
by mentors and Year 9 students themselves. The age gap between the year groups, mostly for those
mentors who were in Year 10, was constantly cited by mentors as an issue for managing attitudes and
behaviour within the Year 9 cohort. Mentors expressed concerns with what they described as a lack of
‘respect’ shown by Year 9 students:

They wouldn’t listen to us because we’re just students as well. So you’d tell them what to do and then
they’d do it for like 5 minutes and then it’d just turn into like a free-for-all.

Mentor focus group, school E

One contact teacher (school F) stated that mentors ‘complained of apathy and, “Oh, they [Year 9
students] don’t want to know, they’re not bothered”’. Another contact teacher commented that
mentors reported finding it difficult to ‘motivate’ the Year 9 students. Despite some mentors working
through disengaging behaviours and attitudes, there were still reported difficulties:

Once we kind of got them involved, we kind of had like a few, like maybe three or four boys that weren’t
involved and they were kind of like swaying the whole class.

Mentor focus group, school D

Facilitators and contact teachers encouraged mentors to promote participation from Year 9 students.
Concerns were continually expressed about the lack of Year 9 students engaging with activities.
One contact teacher explained how they tried to reassure the mentors:

A little bit of worry about what the expectation is as well, so you know, I was sort of saying to them ‘if
you decide to do this Zumba session that you did inside and only five people do it, it’s fine, just go with it,
you know, you’re not there to make people do it, you’re there to facilitate’, and I think there’s a little bit of
a maybe worry with that, like ‘I can’t get everybody to do it’ or an embarrassment maybe as well about
being that sort of enthusiastic and then not responding to that maybe, I don’t know.

At some schools, there was a trade agreed, that is if Year 9 students did not want to participate in the
chosen activity then they were permitted to walk around the activity space to attain GoActive points
(walking was an activity that could be logged to attain GoActive points). The following is an abstract
from an observation from one school:

A girl approaches one form tutor with a small group of girls and asks ‘Ma’am, do we have to do it?’ with
a sad, whining tone. This was followed by a ‘Yeah’ in agreement from her peers. The tutor informs them
that they will have to ‘Ask Sir’, who is running the session. They walk over to the male teacher who is
surrounded by the group of Year 9 students. He informs them that they can participate in the session, or
if they choose not to then they need to walk around the field instead. Some girls leave the group [those
who asked the female tutor if they could not participate]. A different girl watches the girls leave the
group, raises her hand to point towards them, and begins to ask ‘why is everyone . . . ?’ She does not finish
her question, but she continues to stare at those walking. Twelve girls in total decide to walk. Two boys
also decide to walk around in the opposite direction.

School-level factors

Uniform
The school uniform was a challenge to Year 9 participation that was mentioned by Year 9 students, mentors
and contact teachers. Many schools required the Year 9 students to change into their PE sporting uniform
to participate. At observed sessions, this change took approximately 5–10 minutes of a 15- to 25-minute
form time. At some schools, Year 9 students were excluded from participating because of not bringing sport
shoes. Some schools allowed Year 9 students to wear their traditional school uniform during GoActive
sessions. However, this brought other challenges that had an impact on Year 9 participation, including
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sweating and smelling in their uniform after participating in a GoActive session or wearing skirts, which
was a key barrier to girls’ participation noted by multiple subgroups:

Just the fact that girls wear skirts and that can be a bit difficult when you’re like really trying to go for
basketball or something, I mean we were just standing around and a ball bounced up a girl’s skirt
[laughs], yeah. So I guess it can be embarrassing in that kind of way.

Mentor focus group, school D

An observation at school E further cemented this as an issue for participation for girls:

Whilst walking back to the boys game the teacher says ‘its like getting blood out of a stone for some of
the girls . . . even the sporty ones’. After a brief interaction he indicated that ‘its cos of their skirts’. He said
that even if they did want to run they were in their school skirts which made the girls feel uncomfortable.

Resources and facilities
Another challenge mentioned by a number of schools was the resourcing of facilities. Mentors
discussed that they ‘didn’t have the equipment’ they wanted for running the activities. Space was
limited by exam provision, but also by other form groups using the space or the school not having the
space to run activities:

One of the main frustrations was getting the facilities, because we ended up, what was it, we had like two
or three forms all doing dodgeball.

Mentor focus group, school E

Mentors and contact teachers also discussed difficulties with booking computer rooms. Mentors noted
that they did not possess the ability to access booking computer rooms. Schools either lacked the
resources for Year 9 students to access computer rooms to log points or the computer rooms were
used by other form groups during registration time. A contact teacher from school F added that the
quality of facilities was also a challenge:

Our IT [information technology] facilities aren’t very good at the moment, and if you want the students to
log their points, they may not remember at home because maybe they won’t regard it as extra homework
or something, I don’t know, or they might just forget to do it . . . So, if you want to try and encourage
them to log their points, it’s best to book like an IT facility during registration time, which we’ve tried, but
because our facility’s quite slow and you’ve only got 20 minutes to do it in, by the time you’ve logged on
it’s time to log off again and then.

Contact teacher, school F

Timing in the school year: examinations
There were several school-level factors that had an impact on the full implementation of the GoActive
programme. Interviews with contact teachers, Year 9 students and mentors revealed that exam timings
and other school priorities had an impact on implementation. This had implications for the practical
running of GoActive sessions. Exam timings created inconsistencies in mentor availability and where
the programme could be run within the school. For some forms where the programme had been run,
these challenges contributed to the programme losing momentum. Some contact teachers recognised
that this challenge was due to the later start of the programme than originally intended:

We didn’t get involved quickly and early enough, partly just through being busy and then, by the time
we’d done the first measurements and so on, everything sort of got knocked on. So by the time we started
looking at doing some intervention it was into exam period time, which meant we didn’t have an indoor
space we could use when we needed to, and then there are barriers to using the outdoor space, which is
really that the students need a lot of supervision.

Contact teacher, school F

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

75



Staffing
For a few schools, teacher staffing was an issue. Merging of schools through trusts created sharing of
staff across campuses. One contact teacher explained:

The Year 9 tutors, that’s another, I guess, a barrier, in a way, is our Year 9 tutors. There’s only one form
who has a consistent tutor throughout the week, all the other teachers have got at least two, perhaps
three in some cases, of people coming in taking their register. So, you know, that’s an issue in school itself –
that group of teachers, some of them might be teaching at [school 1], which is our other school up the
road, in a morning, so they won’t be in [school 2], necessarily. So those people, who obviously have a bit
more vested interest for these form groups, haven’t been around so much . . .

Contact teacher, school F

As such, the training provided to teaching staff may have reached only a minority of those who were
involved. Additionally, turnover of staff or staff absence left supply (relief or substitute) teachers to
facilitate running a programme that they were unfamiliar with:

We had supply teachers, so like, it would be like, they didn’t know what was going on, so it was sort of
like, ‘You can go with them’, but like it would be like, ‘Shall we let them out before the mentors arrive?’,
or something like that.

Year 9 focus group, school E

It was revealed from an interview with a contact teacher that one school had Ofsted (Office for
Standards in Education, Children's Services and Skills) inspections that led to the deprioritisation of the
GoActive programme within the school.

RESULTS
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Chapter 4 Lessons learnt from
dissemination

Following completion of the GoActive project, the study team organised a dissemination event that
attracted delegates from a variety of fields, including researchers, policy-makers and practitioners.

The aim of this event was to provide insights into best practice for future school-based research and
health promotion more broadly. The notes are included in this report to provide more insight into the
lessons learnt from the team’s engagement with key stakeholders.

On the day, delegates attended an introduction session outlining the GoActive journey so far and an
overview of the topic area more generally, before attending each of four discussion topics that were
selected from discussions between the project team and TSC:

1. Student voices: what have we learnt? Unpicking inequalities.
2. How can the school environment be used to influence adolescent physical activity?
3. What is the future of school-based activity promotion?
4. Can physical activity improve adolescent well-being?

These sessions generated some excellent discussion and collaboration between delegates.

Theme 1: student voices – what have we learnt? Unpicking inequalities

The importance of considering gender differences when implementing programmes such as the
GoActive programme was highlighted. Similarly, it was acknowledged that different groups of students
had different preferences and interests. Delegates suggested that student personality should be
matched to the type of sport promoted and that topics that may motivate students, such as Instagram
(URL: www.instagram.com, Facebook, Inc., Menlo Park, CA, USA) and Love Island (ITV plc, London, UK),
should be investigated. Efforts should be made to work out how these can be used as promotors of
physical activity.

The importance of establishing role models within the school was discussed, including the importance
of making sure that these individuals are on board with programmes to encourage a whole-school
approach. Discussions continued around the need for a teacher/leader within the school to provide
opportunities for all students to be physically active, such as an active schools co-ordinator. The group
suggested that all teachers should also have well-being training and be made aware of different
opportunities for and the importance of physical activity.

Delegates discussed whether or not programmes such as GoActive are actually inclusive and whether
or not they actually provide absolute beginners with the opportunity to be physically active, as they
may be attracting the competitive and sporty students only.

There may be no one-size-fits-all schools approach and there appears to be a need to work with
schools on an individual basis to plan how to make physical activity a priority within that school.
Schools are already aware that physical activity is important, but there is a need to make it a
school-level priority and easy for teachers to implement.
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Theme 2: how can the school environment be used to influence adolescent
physical activity?

There was general agreement that the school social, policy and physical environment areas are important
areas to research and that these can influence adolescent physical activity. The most popular discussion
topic revolved around pinpointing the most influential members of classrooms and schools (both teachers
and pupils) and using these individuals as leaders to influence physical activity. Delegates showed a
clear passion to help adolescents become more active and agreed that it was likely that almost every
school had a teacher/pupil who enjoyed sport/physical activity, and it should not necessarily be up to
the PE teachers to encourage/champion physical activity.

It was agreed that teachers can have a significant impact on adolescents’ behaviour and that adolescents
may model their teacher’s behaviours. Providing examples of how teachers spend their free time
(e.g. if they have a physically active hobby) could help adolescents feel more connected to the teachers.

Changing into kit to be physically active (e.g. for PE) was reported as a major barrier to participation in
activity for many pupils. Rules that require or prohibit changing of clothes, or scheduling sufficient time
to prepare for PE and the next lesson can influence physical activity. Scheduling PE at the start or end
of the day may maximise participation when coupled with the provision of showers and allowing pupils
to use other amenities (e.g. hair dryers, hair straighteners). Delegates were aware that girls and boys
may have different needs when it comes to scheduling PE.

It was acknowledged that financial pressures of schools influence physical activity (e.g. ‘it would be a
great idea to offer physical activity after school or at lunch times but teachers are unlikely to want to
give up their time unless they are paid’). Offering a free lunch for someone to run a physical activity
session at lunch time was not considered suitable reimbursement.

The need to consider the influence of the neighbourhood environment (e.g. the way that adolescents
get to school each day) on adolescent physical activity was acknowledged. An example was given
where one side of a school was countryside and the other well-connected streets. Delegates suggested
that those living on either side of the school should be supported with specific strategies to encourage
physical activity (e.g. there would be more barriers to cycling in the countryside where the infrastructure
is not designed to support cyclists and ‘so it would be inappropriate to push cycling for these kids’).

There was general agreement that strategies must be simple and free to achieve whole-school
engagement. It was suggested that the GoActive intervention was quite complicated and may have
hampered implementation and effectiveness.

Parents’ behaviours were also mentioned as important:

A home environment may negate the positive effects of the school environment.

Theme 3: what is the future of school-based activity promotion?

The need to identify differing motivations for participating in activity was suggested, including differences
between reasons for participating in team/individual sports and differences between genders.

It was acknowledged that all schools are incredibly different and therefore success may need to be
assessed in different ways. It is therefore incredibly hard to design an intervention that fits all schools.

LESSONS LEARNT FROM DISSEMINATION
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It was thought that teaching team sports regularly may be more practical for schools because of
limited resources, staff and experience. Although some schools will bring in external coaches to teach
different or new activities in place of the PE teacher, it was suggested that the PE teachers should stay
around for these external coach-led sessions so that they could replicate sessions in future.

A lot of discussions focused around the change in guidelines for schools regarding physical activity not
becoming mandatory if the school had a more ‘education-based’ approach. They suggested that this
could be ruining students’ perceptions of physical activity; if the school did not think physical activity
was important, then why would they? A group member did point out that Ofsted were implementing a
new framework that included school’s having to demonstrate that they were making steps towards
implementing 30 minutes of healthy behaviours a week, although the group were concerned about
how this could be interpreted.

The idea of having a ‘physical activity champion’ in schools was discussed. Not necessarily a PE teacher,
this could be someone employed specifically for the role. If added to school development plans and
potentially given a role on the SLT, then it would make the physical activity champion more accountable
and development would have to be monitored.

Delegates said that for any increase in physical activity to happen, there needs to be a whole change
in the way schools teach PE or any lessons. Perhaps schools can be educated more on the benefits
of active learning in all subjects, with less responsibility solely attributed to the PE department to
get students active. It was suggested that perhaps the answer is not school-based interventions at all.
The idea was discussed that more emphasis should be made to changing habits at home and that
potentially a more ‘home/life/family’-based approach should be taken for interventions.

It was suggested that RCTs of school-based interventions that attempt to promote physical activity
should be stopped and that researchers should make use of the very large data sets already available.
This led on from the discussion around how different each school can be and how hard it was to
design an intervention that can fit into the way that a school works. This also led to the idea that
instead of a structured intervention being implemented, a council-funded member of staff could work
with a school (or across a few schools) to identify how more physical activity could fit into their school
day and support them through implementing this.

It was suggested that a good way to encourage physical activity is to disguise it. Being subtle about
encouraging physical activity, with some students not identifying that is the sole aim of an activity,
can be a great way to engage students who would not necessarily sign up to or engage in a ‘physical
activity-promoting activity’.

For PE teaching to be more successful in schools, it was suggested that perhaps the way it is taught
could be changed. Some suggestions for this included the following:

l Using technology to PE teaching’s advantage (e.g. step count challenges).
l Asking students to complete a questionnaire at the start of the year/term, with answers dictating

which PE group they would be placed into (i.e. team/individual sports could be separated).
l Multisport lessons rather than one main focus.
l Treating students more like adults by giving them more freedom and choice.

Some students may not want to make a choice that has an impact on the whole class and so maybe
structured choice could work in a practical sense. For example, each lesson allows students to have a
choice between two or three activities.
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Theme 4: can physical activity improve adolescent well-being?

The overwhelming majority of participants agreed that aligning physical activity and mental well-being
objectives was a worthy endeavour, and that there was an understanding among educators that
physical and mental health were closely linked. Despite such agreement, there were concerns in terms
of the best methods for aligning objectives. For example, the heterogeneity of schools and the unique
needs in terms of physical activity and mental health posed difficulties in developing solutions that
could be widely implemented.

School leadership was identified as a major enabler to developing school focus on mental well-being.
In addition to a commitment to the culture and ethos of the school adopting a mentally healthy
approach, it was frequently commented that, like physical activity and health promotion broadly,
mental well-being promotion should be implemented as a whole-school approach, as opposed to
standalone individual efforts.

There are a number of existing initiatives in the UK to support emotional development and mental
health of children, and it was noted that such efforts are ever evolving and greatly welcomed in schools,
but only when adequate support and training for educators is provided so that they are equipped with
the skills and competencies to respond appropriately to student mental health concerns.

Furthermore, it was suggested that physical health and mental health should fall under ‘whole-child
development’ and that refocusing the goals and objectives of such efforts to contributing to whole-
child development could hold great promise for schools.

There were suggestions that the overwhelming focus on academic achievements in place of student
health may be a barrier to successful implementation of mental well-being and physical activity
support. A stronger understanding and clearer translation of the evidence base for positive mental
well-being and academic outcomes would be welcomed.

There were preconceptions that PE comprised sport and exercise, and that schools could make shifts
to incorporate broader health topics and curricula, including mental health and well-being. This would
allow mental health prevention to become integrated into the curricula.

There have been shifts in the public understanding of mental health and this has worked in positive
ways, including reducing stigma. Educators and school leadership were acknowledged to be major
influencers of working towards reducing stigma. Sensitivities should be allowed whereby young
people do not feel further stigmatised by activities, but are supported to seek help for problems when
they occur.

Physical activity was identified as a widely understood mechanism through which student behaviour
and well-being could be supported. In particular, there was a strong recommendation that activities
available to young people foster benefits beyond physical exertion, including relationship building,
resilience, goal-setting and other protective benefits.

Cost and other resources is an area of concern. In particular, on whom do the responsibilities of mental
well-being fall and what support is available for implementation?

Overall, mental well-being was noted as a major concern nationally and schools were accepted as an
ideal environment for implementation of mental well-being objectives. Despite the recognised changes
above, there was a consensus that mental and physical health should be pursued as dual objectives and
that doing so was likely to lead to the best outcomes for young people.

LESSONS LEARNT FROM DISSEMINATION
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Chapter 5 Discussion

Summary of main findings

The results of the GoActive trial show that all adolescents became less physically active over time, with
no difference between those exposed to the GoActive intervention and those who attended normal
school activities. There were inconclusive indications of a more negative effect among boys and a more
favourable effect for adolescents with low and medium SEP. Secondary physical activity outcomes
showed differential impact across weekdays and weekends, with small between-group differences
favouring the control group on weekdays for LPA and sedentary time. The findings also indicate that
the GoActive intervention is not cost-effective and that intervention implementation was variable.
There was no evidence that the intervention had an impact on well-being, although there was a
suggestion of more favourable effects in low SEP schools.

Subgroup effects tended towards a narrowing in inequalities, with lower SEP students and those who
with overweight or obesity experiencing more positive effects of the programme. Furthermore, there
were indications of attenuated declines in well-being among students in schools with lower SEP when
receiving the GoActive intervention. Certain intervention components, particularly mentorship, could
potentially warrant consideration for future use in lower SEP settings in interventions targeting well-
being and physical activity. This is supported by the results from the mediation analyses, which showed
that intervention components traditionally used to increase physical activity could have the potential
to be used in school-based interventions aiming to improve well-being, despite no evidence to support
their use in increasing physical activity. Higher perception of mentorship was associated with greater
increases in well-being among both boys and girls. Class-based sessions and perceived teacher support
may be particularly beneficial among boys, whereas rewards and competition require further investigation
for use in improving well-being among girls.

The embedded mixed-methods process evaluation helps shed light on some of the reasons for these
findings. Two apparent overarching issues were identified regarding adolescent views of the intervention.
First, although components may have been liked in principle, varying degrees of implementation undesirably
had an impact on participant satisfaction (e.g. self-limited activity choice led to feelings of boredom).
Second, some components were differentially liked by subgroups (e.g. competition was disliked by girls
and shy/inactive participants). Mentorship seemed the easiest component to implement across all school
sites; however, the mentor–facilitator meetings were poorly attended. Mentorship was liked by Year 9
students in principle, but, undesirably, implementation issues had an impact on satisfaction. Mentors
did not meet expectations. Year 9 student engagement and attitudes had a negative impact on mentors’
ability to deliver the programme. Triangulation of process evaluation data revealed that the GoActive
programme was not consistently implemented, which may additionally help explain the lack of effectiveness.
The GoActive intervention was implemented, to some extent, in all of the schools, but reach was low
(only 39.4% of participants in intervention schools received the GoActive sessions). At some schools,
the mentor and/or in-class Year 9 peer leader roles were omitted. Multiple challenges and varying
contextual considerations hindered the implementation of the GoActive programme in multiple school
sites, such as an uncertainty of the roles of teachers and mentors, and school-level constraints (e.g. lack
of teacher time and other conflicting priorities, including exams).

Low intervention fidelity has implications for the conclusions drawn. As the intervention was not
delivered, and therefore not engaged with by students, as intended, then no matter how robust the
trial design, methods and analysis are, they can only give certainty to findings pertaining to a low
fidelity intervention. In concluding that the intervention was not effective, there is a caveat that it was
not effectively delivered.
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Relationship with previous evidence

Overall effects
Our findings are in line with emerging review-level evidence, which has identified the limited effectiveness
of research-driven physical activity promotion interventions on whole-day MVPA.14,15 Of note is that
high-quality evaluations of school-based interventions targeting adolescent physical activity are still
rare, and this evaluation therefore significantly adds to a limited evidence base. The absence of an
intervention effect on time spent in MVPA could be partly because of inadequate implementation.
The per-protocol population was small and our process evaluation findings indicate that some intervention
components, such as mentorship, were not adequately implemented. However, the per-protocol analysis
produced similar results to the main analyses, indicating that if the intervention had been implemented
with higher fidelity then it may still not have been effective at a whole-population level. The per-protocol
definition focused on website use and reported activity sessions. Use of the website was low and contrasts
with the high engagement observed in the pilot trial,5 which indicated preliminary effectiveness.
This pattern is common in behavioural interventions, with 75% lower effectiveness seen for behavioural
interventions across various health behaviours at the full trial stage compared with feasibility and pilot
testing.26 This is thought to be at least partly due to adaptations needed to implement programmes at
scale, which highlights the challenge of scaling-up health promotion interventions.26 Since its inception,
the GoActive intervention has been designed to be scalable by including a website and flexibility for use
in multiple school structures. However, implementation difficulties may have arisen from the provision
of implementation flexibility for schools – an issue also identified in the National Institute for Health
Research-funded Girls Active study75 – as well as a lack of clarity in the conceptualisation of the mentor
and teacher roles. Additionally, the delivery agent of the intervention changed between the pilot (research
staff) and full trial (local authority-funded health trainer, supported by the research team), which may
have contributed to the reduced effectiveness. This points to the challenge for researchers to design
interventions that are scalable at the outset, which would minimise the need for major adaptions.

Secondary outcomes suggested a negative impact of the intervention on LPA and sedentary time on
weekdays (both in school and out of school), with the opposite effect seen on weekends. Adolescent-
focused process evaluation results indicate that, at times, the intervention may have fostered a climate
that was not conducive to physical activity within school (e.g. the sessions appeared to have a lack of
social cohesion and connection, and activity choice was often dominated by boys).103 However, this may
not have extended to weekends. One of the main aims of the GoActive programme was to use school
time to encourage participation in activities with friends and family outside school. On a population
level, most of the decline in physical activity during adolescence happens on weekends.106,107 Therefore,
it would be worthwhile teasing out what intervention components may be associated with weekend
activity. The negative findings for LPA and sedentary time on weekdays were reversed for weekends.
These opposing associations largely cancelled each other out, leading to no effect for daily averages,
with the intervention not appearing to increase activity of higher intensity (i.e. MVPA).

The evidence base for school-based physical activity interventions for mental well-being among young
people is inconsistent108,109 and often overlooked in place of physical health outcomes.13,110–112 Although
a secondary analysis, the examination of the effect of the GoActive programme on mental well-being
is an important contribution to a relatively underexplored area of research. We found no overall
intervention effect on mental well-being among participating adolescents. This finding was unexpected,
given the utilisation of psychological techniques in the GoActive intervention to engage young people
to promote physical activity. Such techniques were hypothesised to protect mental well-being through
building peer support, self-efficacy, self-esteem and strengthened friendships, all of which are known
enablers for positive mental well-being.113 It is possible that in focusing on such psychological techniques,
in place of physical activity levels itself, as done in this current study, we may have overlooked the
physiological role of activity in promoting positive mental well-being. Indeed, this is concordant with the
GoActive pilot study findings, which found both improved mental well-being and an overall positive
impact of the intervention on physical activity levels of young people.5

DISCUSSION
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Effects in subpopulations
To the best of our knowledge, this is one of the first adolescent physical activity promotion trials to
comprehensively investigate which population subgroups may benefit more or less from the exposure
to the intervention, and whether or not this differs across activity intensity and time of week. Although
the GoActive intervention was not effective in changing the main outcome measure, average daily
MVPA at long-term follow-up, there was evidence that the intervention had an impact on population
subgroups differentially. The differences in effects between subgroups were small, but potentially
meaningful at a population level.30 The intervention appeared to have a more negative effect among
boys, as well as those reporting high SEP. These findings contrast with results from a recent review,
which showed no difference between subgroups for intervention effectiveness when assessing
whole-day MVPA. However, this was mainly in primary school-based studies.20 Across subgroups, our
results provide a tentative suggestion of a narrowing of inequalities in physical activity levels, as boys
are often reported to have higher activity levels than girls,5 although differences in activity levels by
SEP are less clear.57,58 The unfavourable impact among boys for average daily MVPA contrasts with
our insights from the mixed-methods process evaluation paper exploring satisfaction with the dose
received. This evaluation reported higher intervention acceptability among boys and found that activity
choice appeared to be largely driven by boys.33 These results indicate that gender differences in
intervention delivery may not have manifested as expected regarding intervention effect. These
contrasting results reinforce the importance of a thorough process evaluation, including observations
of delivery, and highlight the complexity of psychosocial issues surrounding activity promotion.

The GoActive intervention appeared to be more effective among individuals with low SEP, which
is in contrast to a recent meta-analysis showing no differential effectiveness by SEP.20 Exploratory
moderator analyses demonstrated that participants from a high SEP background appeared to have
been negatively impacted, both during and after school, and the reasons for this are unclear. Despite
the fact that evidence regarding socioeconomic differences in activity levels is equivocal,58 individuals
with lower SEP may do less-vigorous activity59 and may have less opportunity for a variety of
structured activities.60 This lack of equity contributes to health inequalities throughout the life course,61

and reducing health inequalities in behaviours and health is therefore a public health priority.62 It is
possible that individuals of low SEP may have particularly benefited from the chance to try a variety
of activities in the GoActive intervention, as the opportunities may not have been available to them
otherwise. There appears to be some utility of comprehensive school physical activity interventions
for increasing adolescents’ physical activity behaviour, particularly in disadvantaged neighbourhoods,
and such interventions could be particularly relevant among certain population groups.63

The intervention effect on mental well-being for students in lower socioeconomic schools is an
important finding because there are known specific mental health vulnerabilities of young people in
disadvantaged settings, such as low family income, multiple insecurities (e.g. employment, safety, food
provision) and increased risk of chronic physical conditions.114,115 It is possible that students within
more disadvantaged settings may have been particularly sensitive to benefits from the enhanced social
support and mentoring provided in the GoActive intervention, in the context of wider home and
environmental circumstances that may pose unique mental health risks.

Moreover, participants with overweight or obesity at baseline particularly benefited from the
intervention in increasing their out-of-school activity in the short term. Living with overweight or
obesity may be associated with increased barriers to participating in group physical activities.116 The
GoActive intervention may have increased self-efficacy among these potentially marginalised individuals,
as adolescents who have tried an activity are more likely to want to do it again.25 This could at least
partly explain why the group with overweight or obesity appeared to increase their activity out of
school, as they may have particularly benefited from the provision of opportunities to try new activities.
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Contextualising the findings

The GoActive trial presented in this report was strengthened by the inclusion of an in-depth mixed-
methods process evaluation, involving all relevant actors in the intervention process. This enabled the
team to understand both the potential mechanisms of effect and the contextual factors that may
help or hinder effectiveness, irrespective of the overall effect observed. Below we provide a reflection
on the results from this process evaluation and how they help identify ways to not only improve
the GoActive intervention, but also to move the field of secondary school-based physical activity
promotion forward.

Implementation
The GoActive intervention was implemented, to some extent, in all of the schools. As the programme
was often placed in the hands of one teacher within the school, usually by senior school management,
there were issues with workload, lowering the GoActive intervention on the priority list. Additionally,
this meant that the programme was not embedded across the whole-school year group as intended and
this increased the time pressure on the contact teacher who was leading the GoActive intervention.
Teachers highlighted and appreciated the support from the GoActive team; however, most teachers
suggested that it would have been useful to have a member of the GoActive staff come in to run the
sessions. This directly contradicted suggestions from students and teachers in the development work,
which strongly advocated for in-school older mentors to take control of the programme and the request
for distance from the researchers. Contact teachers and mentors voiced support for the GoActive
programme and what it was trying to achieve; however, implementation of programme components
was slow and often occurred late in the evaluation time frame, meaning that the potential for impact
on outcomes of interest, including MVPA, was limited.

Enablers of the implementation of the GoActive intervention included school support, embedding a
routine, and mentor and tutor support. Challenges that had a negative impact on implementation
included school-level constraints, such as having limited space for physical activity, lack of time,
uncertainty of the roles subgroups played within the GoActive intervention and sustaining Year 9
student engagement. This is supported by mediation analyses that suggest that, even though no
evidence was found to support the use of GoActive intervention components in increasing physical
activity, higher perceived mentor and teacher support was associated with improved well-being among
boys and girls via various mediators, including self-efficacy, self-esteem and social support.2

The context of an intervention cannot be overlooked or undervalued. Although the intervention itself
was complex in nature, its interaction with its context was also highly complex. For example, once
exams were scheduled, one school did not have the space for the physical activity required for the
intervention. Another school already had the infrastructure and support from the SLT to embed the
GoActive intervention in school practice. The disparity of resources, staffing, equipment and space
between schools imposed clear barriers to the implementation of the intervention.

In a change from the feasibility and pilot studies,5,6 in the trial reported here, council-funded facilitators
were the official entry point of the intervention within the school and there were several challenges
surrounding this role, including facilitator staff changes between training and programme start and also
during the programme. In addition, school and facilitator availability did not always align, exacerbating
limited school access for some facilitators. Facilitator website logs were not fully completed and, as
such, they provided only a partial picture of what happened during the facilitator visits to schools and
within the facilitator–mentor meetings. There is potential for bias if only those who felt particularly
strongly about the intervention returned their questionnaires or completed their website logs. A
number of steps were taken to minimise these issues, including building rapport with the programme
staff at meetings and over e-mail. Although facilitators stated that they understood the programme
during the training, this was not consistent throughout their post-intervention process evaluation.
Perhaps this could be at least partly due to the complexity of implementing the programme in varied
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school settings and dealing with school preferences for programme implementation. Although
appropriate for potential future programme dissemination, having facilitators outside the study team
added another level of substantial complexity to implementation. This role was only a small part of a
busy health trainer role for the facilitators and therefore it is unlikely that they were as dedicated to
the programme as the research team. Incorporating more strategies to increase buy-in from the
facilitators of the programme could have been helpful.

GoActive intervention components
The proposed logic model was tested in examining the association between perception of intervention
components and physical activity and well-being via a range of proposed psychosocial mediators.5

The logic model was partly supported, with mentorship being the most consistent component leading
to change in well-being, although not physical activity, via a range of psychosocial mediators for both
boys and girls. We also identified different patterns of mediation for boys and girls, with teacher
support and class sessions identified for boys and competition and rewards identified for girls. Many
interventions use components such as mentorship, leadership, class-based activity sessions and online
activity tracking to increase physical activity. The potential for these physical activity interventions to
additionally target well-being are becoming increasingly salient.21,24,117 Despite this widespread use,
relatively little is known about the mechanisms by which these intervention components may target
outcomes via proposed mediators. We provide a reflection of the implementation and effectiveness of
the GoActive intervention components below.

Mentorship
Mentorship was strongly suggested in the co-design phase and was associated with increased well-
being, but not physical activity, among both girls and boys. Mentorship is commonly incorporated into
adolescent physical activity promotion strategies.5,118,119 Although mentorship was liked in principle,
implementation difficulties negatively influenced acceptability, as student expectations of mentors were
not met. However, when mentorship was carried out well, the sessions flourished and the feedback
was positive.

Combining the mentorship role with challenges, including staff resourcing, limited space, time constraints
and examinations, meant that implementation was hindered and at times took longer than anticipated.
A more structured approach where facilitators demonstrate GoActive activities to mentors using the Quick
Cards may help this inexperienced group maximise the time available and develop confidence. Findings
also indicate a potential need for continued training regarding how to promote engagement and targeted
attention for participants showing decreasing participation early on, either by non-participation in the
GoActive sessions or by not logging points on the GoActive websites. Additionally, because of the reliance
on time, it may have been better to build GoActive mentorship into pre-existing sport mentorship roles
within the school.

Owing to the primary aim of the programme to increase physical activity, mentors were often chosen
by schools as students who were ‘sporty’, whereas focusing on a mentor’s interpersonal skills, social
standing and approachability may have been more important.

The importance of recruiting appropriate mentors and of ensuring high-quality and consistent ongoing
training is crucial.120 Mentors may require more substantive training and their contribution clearly
supported and, potentially, enforced by the school. Providing specific mentorship training that
addresses the importance of developing a sense of connection and creating a positive and inclusive
social context would appear important for future behavioural interventions that incorporate these
elements. It has been previously suggested that mentors who represent, advance, create and embed a
shared sense of social identity can aid participation in physical activity.121 Even though this was not
supported here, regarding MVPA, our results suggest that this may extend to well-being. When
successfully implemented, mentorship can facilitate positive feelings of relatedness, which in turn has
an impact on an individual’s motivation to make a positive health behaviour change.122 If implemented
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well, mentorship from older adolescents could have the potential to increase social support, self-esteem
and well-being among adolescents.

Peer leadership
We encouraged the use of weekly in-class peer leaders (which was intended to promote autonomy);
however, this was met with reluctance by participants. This may be linked to embarrassment, self-
consciousness or fear of judgement from peers.123,124 In addition, it is possible that being led by
someone who is perceived as good at an activity may have put off those who perceived themselves to
be less competent.

Peer leadership was not associated with changes in MVPA or well-being and this is in contrast to
previous evidence.75,125 It should be noted that this intervention component may have potential for
behaviour change, irrespective of our results. This is at least partly because there were implementation
issues within and across participating schools that could have had an impact on the effectiveness of
different components. The difficulty of establishing what really went on during implementation is
exacerbated by differences between process evaluation data obtained from focus groups, interviews,
questionnaires and observations. Despite the questionnaire data reporting on quality of peer
leadership, observations suggest that this component was rarely embraced by schools.103

For peer mentors to be effective, consideration should be given to the mentor selection process.
For example, previous studies have used a peer nomination questionnaire to identify ‘influential’ peers
to undertake mentor training, provide support and encourage participation in the trial.126,127 In addition,
because of the reliance on mentor time, it may be best to build mentorship into pre-existing leadership
roles within the school. Note that the leadership role should be about wider participation, rather than
a leadership role exclusively designed with a sports remit, to avoid exacerbation of existing inequalities
in schools.

Teacher support
The GoActive programme proposed a tiered leadership approach, with mentors taking on substantial
responsibility for organisation and planning, including helping to lead GoActive intervention activities,
as well as working with facilitators. In addition, in-class peer leaders worked with mentors to facilitate
the choice of activities, team selection, and set up and pack up. Although teachers did not feature in
this delivery structure, they often ended up with more responsibility than planned, as mentors
struggled to motivate the class. This had an impact on the time required of teaching staff who have
multiple competing priorities. Teachers and mentors found their roles in the programme difficult to
conceptualise. At times, teachers took on more responsibility than intended; however, this was because
the teachers chose to do so, and therefore mentors were not allowed to fulfil their role at the school.
On the other hand, mentors often struggled to motivate the class, but it was often reported that
teachers did not help with this at all. Both facilitators and mentors reported that teachers did not help
or support them with their role in the programme. Issues with teacher buy-in to the programme may
link to insufficient training, lack of consistent teacher attendance at training and consistency in training
provision across schools, as well as how often facilitators were allowed to come into the school.
On reflection, acknowledging the barriers continually faced in general school-based work, there is
potential for simple, brief interventions to be the interventions of choice for schools.128

Competition and rewards
Competition and rewards were identified to increase well-being via self-efficacy, self-esteem and social
support among girls. This is contrary to what is expected from the literature and our own process
evaluation of adolescent perceptions, in that girls are often stated not to like competition.42 The
discrepancy between the process evaluation and mediation results could be explained by the mediation
analysis examining perceptions of competition: girls who perceived competition more highly experienced
increased well-being, whereas the focus group participants may not have positively experienced
competition. It is unlikely that any one component will be acceptable for all individuals in any population

DISCUSSION

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

86



subgroup, although this aligns with our co-design work refining our intervention, where we conducted
individual interviews with five students (three girls) who did support including competition.6 One
additional possible explanation for the differential results is that proximal rewards are preferred by
some groups more than others. For example, individuals from lower socioeconomic backgrounds129 and
individuals with overweight or obesity may be more sensitive to rewards because of increased salience
of the rewarding qualities of the stimulus.130 This is consistent with our observation of differential
effectiveness in favour of these subgroups. As girls may be seen as a marginalised community within
a school, especially with regard to physical activity,131 it is possible that this could be an explanation of
why these components may have been particularly salient to girls. As suggested in our development
work with adolescents, a sensitive approach to competition may be worth further consideration.
Further work with girls on exactly what elements of competition are acceptable could be useful for
future intervention design.

Online activity tracking website
The GoActive intervention had been designed to be scalable by including a website and flexibility
for use in multiple school structures. In hindsight, we perhaps afforded schools too much flexibility,
potentially leading to inferior implementation because of increased uncertainty about what was ‘supposed’
to be carried out. However, we also identified issues with the implementation of the reward system that
was operationalised through the website. Despite their assumed digital literacy,132 many participants
reported wanting prescriptive details about how to use the website. Although results indicate that a
rewards system is worthwhile, it is currently unclear how it can be operationalised most effectively.
Our experience suggests that complex functionality and infrastructure is necessary for rewards tracking.
The students had a preference for an app and highlighted the importance of immediacy and attainability
of rewards.

Although there was a range of reach reported across schools, there was a relatively low proportion
of Year 9 students who reported attending a GoActive session. Many factors contributed to this,
including the choice of activity for the session, the competitive nature of the sessions and the
organisational factors (based on the perceived mentor role). Other factors, such as the embeddedness
of the intervention in and across school institutions, may also have had an impact on reach of the
intervention. Overall, the elements that were implemented were potentially those considered the
easiest to implement for schools. For example, mentorship was something most schools implemented,
drawing on those who had previously been identified as mentors or leaders in the school. The low
implementation of in-class peer leaders across all schools may have linked to the input required from
mentors and teachers, and the lack of conceptualisation of their roles, as well as the resistance from
Year 9 students. Additionally, programme elements that were under greater control of the participants,
such as adding points to the GoActive website and claiming rewards from the website, were inconsistent
across schools and between participants. Future research should explore different strategies to engage
adolescents with physical activity interventions (e.g. with wearable technology, progressive digital
technology/mobile apps), as well as investigating ways of maximising the embeddedness of interventions,
to promote reach and engagement with future interventions.

Gender differences in physical activity interventions
The whole-school approach of GoActive aimed to avoid the stigmatisation of targeting particular
groups;68 however, the results indicate that separate activities for boys and girls may warrant further
investigation. The detrimental impact among boys for average daily MVPA contrasts with our insights
from the process evaluation, indicating higher intervention acceptability among boys and that activity
choice appeared largely driven by boys.21 These results indicate that gender differences in intervention
delivery experience may not have manifested as expected regarding intervention effect.

Aside from mentor support, the results of the mediation analyses differed for boys and girls, with
teacher support and class-based activity sessions identified as important for boys, whereas rewards
and competition were identified for girls. These gender differences could be at least partly explained by
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differences in attitudes to physical activity among boys and girls, the complex nature of girls’
relationship with physical activity, and the gendered societal pressures and expectations that can
enable or inhibit physical activity.133,134 We conducted our co-design work with 26 students (18 boys
and 8 girls) and it is possible that these students had particular views that did not represent the
majority of those in the full trial.6 Gender differences in our results may perhaps have been
exacerbated by the larger amount of boys included in the co-design phase.6

The results showed that teacher encouragement of physical activity and co-educational class-based
sessions could be more appropriate for boys. It is possible that girls may not have felt comfortable
co-participating in activities, as PE in the UK is usually segregated by gender and girls may be particularly
self-conscious of doing physical activity.135 Body image is a strong predictor of MVPA in both boys
and girls,136 and is also linked to well-being.137 Concerns around masculine and feminine ideologies of
health-related behaviour and body image are very relevant to physical activity promotion in a school
setting, but are rarely central to physical activity provision in schools. It follows that considering social
identity in physical activity promotion may have particular value in schools, as it has been proposed to
have the potential to facilitate the promotion of exercise behaviour and to impact physical activity
norms positively, and this has also been identified as facilitating successful mentorship.121 We proposed
that boys’ opinions may hold more weight in the class environment.103 If this is the case, class-based
activity sessions may not have fostered increased social support among girls and could be a potential
explanation for why the class-based activity sessions and perceived teacher support were identified as
mediators among boys only.

Reflections from theory
The process evaluation results indicate that there was high variability in intervention fidelity for some
components, for example the regularity of GoActive sessions (choice and novelty), mentors and in-class
peer leaders. These GoActive essential elements were linked to two facets of motivation informed by
self-determination theory: (1) extrinsic motivation and (2) intrinsic motivation.47,138 Despite intervention
components aligning with the basic needs for competence, autonomy and relatedness, linked to
self-determination theory, modifications or implementation issues potentially remove key underpinning
principles of motivation and subsequent behaviour change. Additionally, the considerable variance in
the length of GoActive activities may suggest inconsistency.

Despite intervention components aligning with the basic needs for competence, autonomy and
relatedness, results suggest that implementation issues and gender differences may have limited, or even
reversed, the intended effect. Gender differences were identified, potentially leading to the perpetuation
of disparities in perceived competence and autonomy regarding physical activity among girls, which we
had aimed to avoid with a whole-population approach. Both autonomy and competence are experiences
that are readily affected by conditions in the social environment (i.e. facing non-optimal, overwhelming
challenges can lead to feelings of incompetence and disengagement).122 It appears that elements of the
intervention (such as competition and choice) may have undermined girls’ autonomy and perceived
competence and led to disengagement. Largely, among boys, choice may have facilitated autonomous
motivation and, when carried out well, mentorship and class-based activity appeared to have a
positive impact on relatedness. Rewards were generally liked as a strategy but, along with competition,
these elements did not adequately support perceived competence and autonomy and risked further
marginalising girls and shy/inactive individuals. The results highlight the importance and difficulty of
creating activity and needs-supporting environments, and demonstrate how easy it is to inadvertently
perpetuate activity-thwarting environments because of issues with intervention implementation.

Mentorship was intended to increase relatedness and social cohesion with older students who were
tasked with fostering a sense of connection and positive social climate to facilitate participant
interest in physical activity.54 Both increased self-esteem and social support appeared to mediate the
association between higher perceived mentor support and increased well-being, but not physical activity.
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The ‘quality’ of mentorship may be particularly important when considering the potential impact on
psychosocial factors, as mentorship may work successfully only if the recipients are satisfied with the
mentorship on offer.103 Participants seldom reported feelings of connectedness from mentor interaction,
and some of the mentors may have perpetuated social environments that were less conducive to
physical activity. It is likely that these activity- ‘conducive or thwarting’ environments could influence
well-being through the same mediators proposed for physical activity and our results suggest that the
associations appear stronger with well-being than physical activity.

Rewards were considered a positive aspect of the intervention and this is consistent with previous
findings in behavioural research.139,140 Using rewards to influence behaviour is a controversial method
in health promotion and is contrary to some elements of self-determination theory,47 as it has been
suggested that all types of reward may undermine intrinsic motivation.141 Rewards may be successfully
used in behaviour change, but they need to be for behaviour that is desirable, enjoyable and perceived
as important.140 It appears that these criteria were not met in this case, as the intervention did not do
enough to encourage students to perceive activity as important. For some students, the GoActive
intervention seems to have constituted desirable behaviour and been enjoyable, but implementation
may have been a barrier to facilitating this.

Activity choice in our intervention design was intended to target autonomous motivation, but the
process evaluation findings indicated that boys dominated class discussion in choosing activities for
the class. Although some girls made suggestions for activity selection, the social context of the form
group and the dominant voices of the boys seemingly deterred girls from persevering with their choice.
This may be due to a number of factors, including social context, comfortability and empowerment of
autonomy; however, it is noteworthy that these Year 9 students did not actually express the desire to
exert autonomy over the choices provided. Additionally, girls’ novel activity choices led to a lack of
participation, which may have deterred others from making suggestions in case it proved an unpopular
choice. In turn, rather than supporting feelings of autonomy, the process of choices becoming limited
may link to feelings of incompetence and disengagement. Focusing more on empowering Year 9
students to assert autonomy and make a choice may have been beneficial. Additionally, the provision of
activity choice from set options on the GoActive website may have further limited autonomy by not
encouraging participant input.142

Although we hypothesised that incorporating novel activities would improve perceived competence,
participants often selected familiar activities, which may have been strategic in avoiding the
demonstration of a lack of perceived competence. Overall, participants did consider the sessions fun if
there was a social element; however, some girls intimated that participating in GoActive sessions kept
them from being sociable elsewhere. Although social aspects of the intervention appeared important,
qualitative data indicated that peer support, particularly relating to in-class leaders or mentors, was
not always well received. This missed opportunity to develop a sense of belonging and connection has
important implications on a participant’s intrinsic motivation.

Finally, it has been suggested that for a school-based intervention to work, it needs to include a
mechanism from at least one category outlined in the Theory of Expanded, Extended, and Enhanced
Opportunities,143 and the GoActive intervention targeted two of these. The ‘expansion’ mechanism
suggests providing new occasions to be active by replacing sedentary time with physical activity, such
as adding activity to previously sedentary tutor times. Another suggested mechanism implemented in
the GoActive intervention is ‘extension’, which suggests lengthening the time currently allocated to
activity, such as by encouraging students to be active out of school and in tutor times.143 Process
evaluation data revealed that the GoActive programme was not consistently implemented and
therefore may not have led to sufficient expansion or extension of student activity provision.
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Reflections on context
Insight gained from the current process evaluation has prompted greater reflection regarding the
implementation of complex interventions and the consideration of using the school environment
as a context for physical activity interventions. Our findings have a number of implications for the
development and evaluation of public health improvement interventions for use in educational settings.
Given the limited success of school-based physical activity promotion to date,13 we call for a step
change in our approach to intervention design and implementation.

The results presented here raise the question of the appropriateness and value of standardised
intervention protocols across a multisite approach. The context of an intervention cannot be overlooked
or undervalued. Although the GoActive intervention itself was complex in nature, its interaction with
its context was also highly complex. Our analysis highlights the importance of gaining both breadth
and depth in understanding of the context of individual schools. The disparity of resources, staffing,
equipment and space between schools posed clear challenges for the implementation of the intervention.
Each school is different, with competing priorities, as well as resource and time constraints. Future research
should consider how best to utilise schools as an intervention setting. Although schools might provide
significant reach to adolescents, there are multiple other factors that create challenges, for example
teacher/student rapport or school culture around physical activity. A well-resourced intervention can create
time and opportunities in the current school system, while minimising the burden of delivery for schools.

Co-production is seen as an inclusive method of intervention development, which may be thought
to take into consideration contextual concerns.144 The GoActive study demonstrates that, if we are
to continue to embrace schools as an intervention setting, we need to do more than co-produce
interventions, that is we need to understand each school’s culture, particularly as contexts change
(e.g. moving to multiacademy trust or an academy chain). We should endeavour to understand how a
school’s culture can be a part of intervention design or a complex intervention, for example attitudes
towards physical activity. An approach with greater emphasis on school empowerment through the
selection of an appropriate and relevant programme to implement in their context, or implementing a
protocol followed by input from schools to tailor the intervention, could work best.145 However, this
more practice-based intervention may require new modes of evaluation other than RCTs.

Reflections on the participatory co-design approach
Our results highlight several impasses between suggestions made by students in the co-design phase and
the perception of components when implemented. In our process evaluation, students stated that they
would have preferred the intervention integrated into the school timetable;103 however, this contrasts
directly with the suggestion in the co-design phase to have older students run the programme with
distance from teachers and researchers.6 Although participants indicated a desire to try non-standard
activities in the development phase, when implemented, students were reluctant to choose and participate
in unfamiliar activities, contrasting the requests for novelty that were central to the participatory input in
the earlier phase.103

Some components developed in the co-design phase were well liked, such as mentorship. Mentorship
was strongly suggested in the co-design phase and when mentorship was carried out well it was highly
acceptable. Although, in theory, intervention components such as mentorship and leadership align with
student and teacher requests, in reality the implementation of these components may not be easily
incorporated in the school context. The logistical challenges of mentor recruitment and scheduling
training became apparent during the full trial, but this was not perceived to be a challenge by students
or teachers during participatory design work.

The diverse range of opinions and preferences across individuals makes it challenging to incorporate
multiple student ideas into programmes that can be implemented widely at scale. A different group of
students, from different schools, participated in the co-design work to those that were participants in
the RCT, and this could offer one explanation for why some components in the co-design process did
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not lead to change in physical activity and/or well-being. Conducting a participant-led design with the
same students who receive the intervention may overcome some of this incongruence, but that appears
problematic when aiming to implement a consistent programme at scale and evaluate it in a RCT.
Whole-systems approaches with varied, detailed and documented stakeholder input are increasingly
being promoted,146 but pragmatic applications of RCTs may be required to assess such approaches.

Future studies may consider a detailed co-design phase that focuses on the practicalities of implementation,
including the organisation of training and facilitator retention. It is also important to conduct honest and
rigorous process evaluations (including observations) to better establish the underlying barriers to and
facilitators of the use of individual intervention components in a school setting.

Overall study strengths and limitations

We recruited a population representative of the east of England and our results are relevant to many
schools across the UK and to many other high-income settings. Limitations include the adolescent-
reported measure of socioeconomic status and the relative lack of participants of low socioeconomic
status and non-white participants. However, the percentage of pupils eligible for Pupil Premium
funding in the participating schools was similar to the east of England average (20.9% vs. 22.7%).31

Moreover, the ethnic diversity of the participants was similar to that of England and Wales (86.1% vs.
87.4% white).32 Device-measured MVPA as the primary outcome aligns with public health research
recommendations for objective and comprehensive evaluation of health promotion programmes.147

Our recruitment to measurement sessions was high, with 84% of eligible pupils measured at baseline.
Although retention on the primary outcome at 10-month follow-up could be perceived as a limitation,
we achieved our intended sample size and the proportion of participants with valid data at follow-up
is comparable to that of similar trials.148 Although female participants and participants from higher
SEP backgrounds, from Cambridgeshire, and participants with underweight or normal weight were
more likely to provide primary outcome data, post hoc sensitivity analyses indicated that the main
results were unaffected by participants with missing data. The long-term economic modelling was
exploratory and demonstrates its potential utility in adolescent physical activity promotion research.
To our knowledge, this effectiveness trial was the largest trial with device-measured physical activity.
In addition, the trial addressed many weaknesses of previous trials by including iterative development
with the target group and school stakeholders, well-measured prespecified outcomes, long-term follow-up,
detailed process evaluation and economic evaluation, and by having sufficient statistical power to assess
effectiveness. However, it is likely that an insufficient dose of the intervention was delivered to achieve
the desired effect, and it therefore remains unclear whether or not the GoActive intervention, if delivered
as intended, is effective in changing adolescents’ overall MVPA.

It should be noted that all of the effect sizes presented in mediation models are relatively small and
it was not possible to derive standardised coefficients for these, making it challenging to easily compare
the strength of the different associations. The coefficients for change in well-being roughly align with
group-level change in well-being, with an average score of –0.03 (SD 0.79) and –0.11 (SD 0.72) for boys
and girls, respectively. This average score can be translated to decreases of 0.5 and 1.5 for boys and girls,
respectively, on the total Warwick–Edinburgh Mental Wellbeing Scale score, which ranges from 14 to 70,
with a cut-off point for probable depression of ≤ 40.149 Despite small effect sizes, we used E-values to
conduct sensitivity analyses for potential unmeasured confounding. E-values on a risk ratio scale represent
the minimal strength that confounders would need to have with both the exposure and outcome variable
to explain away the indirect effect and to fully explain away the associations we found. It would be
necessary for unmeasured confounders to have a relative risk between 1.18 and 1.5. Therefore, despite
these modest coefficients, the mediation findings support further exploration of using specific intervention
components when targeting well-being in school-based interventions, as this change appears relevant
on a population level. However, these suggestions should be taken in the context of the null results for
the primary outcome of MVPA and well-being being a secondary outcome in this trial.

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

91



Strengths of the process evaluation include the mixed-methods design, and the purposeful sampling to
specifically include shy/inactive participants and participants with diversity in levels of intervention
participation. Observations were also conducted in addition to interviews with those involved in
intervention delivery (i.e. facilitators, teachers and mentors). All effect sizes were small for process
evaluation related quantitative results and when interpreted in the context of the four- or five-point
scale used, and therefore these are unlikely to represent substantial between-group differences.
Approaching shy/inactive students for interview, and designing and evaluating based on their opinions,67

is a novel contribution to the field. It is possible that the intervention was differentially experienced by
other subgroups, such as participants with low SEP, but focus groups were not set up to explore these
differences. The critical process evaluation presented here provides transferable insights for future
intervention design. Including observations from and interviews with individuals from all intervention
schools and all levels of intervention delivery enabled exploration of the importance of variability
in school context. The researcher had some prior knowledge of participating schools as a result of
earlier process evaluation visits, which may have affected participant responses. With its qualitative
component the findings from this study are not generalisable, but, nonetheless, provide transferable
insights for similar intervention studies. The large sample size of the quantitative data and the
in-depth insight gained into students’ perspectives provides insights into the mechanisms of complex
interventions in a complex environment.

Evaluation of the training for intervention delivery provided to facilitators, teachers and mentors was
not conducted. Observation or survey data collection on these dates would have provided insight
into the consistency of what was delivered, the attendance at the sessions for each school and the
preparedness perspectives of those who were facilitating the programme. Only a small number of
teacher questionnaires were returned, and facilitator and mentor website logs were not completed
consistently. This may lead to a biased evaluation, as those with strong views might have been more
likely to provide their views. The team attempted to minimise this by creating a contact point within
the school to act as a project champion, and by building rapport with teachers and facilitators at
meetings and by e-mail. The views of teachers in school-based interventions is vital, particularly in
terms of implementation. Barriers to this data collection need to be overcome in future research.
Moreover, the lack of website logs means that we were unable to assess how many GoActive
intervention sessions were conducted. Although development of the questions used to evaluate the
GoActive intervention’s essential components provides specificity, a limitation of this approach is the
lack of evidence for reliability or validity of the scores that such scales generate, and this is an issue
that has broader applicability for other studies.

The value of in-depth process evaluations should not be underestimated in the initial design of a study,59

as these highlight the need to critically examine the delivery of each component and the processes or
underlying mechanisms of any complex intervention. In the GoActive intervention, an extensive process
evaluation, following the guidance for process evaluation of complex interventions,150 was conducted,
collecting data from a variety of sources and using a variety of methods.We employed questionnaires,
focus groups, interviews, website analytics, website logs and observer notes to gain breadth and depth
in our understanding of how the GoActive intervention was implemented. Although time-consuming
and researcher intensive, the diversity in data from all schools, including the perspectives of multiple
subgroups, allowed the triangulation of sources, which is an important factor to consider for interpreting
our findings. The mixed-methods nature of the process evaluation allowed us to gain different insights to
build a full picture of what the programme actually looked like in schools. It is considered ‘best practice’
to publish process evaluation protocols and this recognises the importance of doing so to improve the
standards of trials.151 It is pivotal when using a mixed-methods approach that the process of data
collection and analysis is planned from the beginning. Understanding how and when the data will come
together, or ‘interact’,152 enhances the knowledge that mixed-methods process evaluation generates.
Without this integration, the knowledge gained may have been limited.
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Implications for practice and research

Physical activity across both groups decreased by 10 minutes per day over 2 school years, reflecting
the population-level decline seen in physical activity over adolescence.19,64 Even at baseline, the
average activity level of participants was half of the recommended 60 minutes per day, potentially
increasing the risk of poor health in the future. It is important to continue to try to increase, or at
least prevent the decline of, physical activity among adolescents on a population level and schools
remain a convenient way to reach large numbers of adolescents in one place. However, there may be
insurmountable barriers to this approach, given limitations on resources and time in school. UK schools
now have very tight budgets and, given statutory requirements, the additional curriculum time they
can allocate to each subject or activity is constrained. Evidence suggests that the majority of the
physical activity decline in adolescence occurs out of school and it has been suggested that the structured
nature of the school day may already be somewhat protective of maintaining activity levels.65 Given the
limited success of most school-based interventions in increasing objectively measured whole-day physical
activity,20,21 higher-level structural changes based on a more in-depth understanding of how physical
activity is best integrated in the school appears increasingly worthwhile. Complementary to this, further
exploration of how best to promote physical activity in the out-of-school setting is required. Family-based
physical activity promotion appears effective, but the evidence based on family-based interventions is
dominated by studies targeted at younger children, and is limited by low-quality evaluations and issues
with recruitment and reach.153 Moreover, adolescent-based research on community-based or social
media-driven approaches is limited and requires further investment.

Taken together with recent reviews that highlight the lack of effectiveness of research driven by
school-based physical activity promotion strategies,14,15 the current evidence suggests that school-
based approaches on the whole do not work to increase adolescent physical activity. However, schools
have massive potential to have a positive impact on the health of young people. An overhaul of our
approach to secondary school-based physical activity promotion is needed to encourage school-driven
approaches with support from the wider school system through the use of frameworks such the
Comprehensive School Physical Activity Program,154, the World Health Organization’s Health Promoting
Schools155 or the Creating Active Schools Framework.156 A common feature of these frameworks is the
importance of senior leadership buy-in. It should be noted, however, that the utility and effectiveness
of these frameworks has yet to be established comprehensively. The GoActive intervention was not
initiated by senior leaders and in most cases their involvement was for consent sign-off only. This may
indicate limited buy-in, which may have affected the GoActive intervention’s potential for effect.

The challenge of designing a replicable intervention offering the flexibility needed across settings is
clearly highlighted in this and other trials where small-scale feasibility and pilot studies appeared
successful, but experienced implementation issues when scaled up.157–159 There are likely to be multiple
reasons for this phenomenon, including greater distance from the research team to the target
population and less time for individual focus on each school. Although some school-based adolescent
physical activity interventions have demonstrated effectiveness on a large scale,160 more emphasis on
implementation and scale-up from the initial design phase is often necessary. The importance of strong
leadership, active participation of multiple actors in the setting and tailoring to the individual local
context have been identified as important for scaling up public health programmes.161 Scaling up and
sustaining whole-school interventions of any description is of course challenging, particularly given the
resource and time constraints of leaders and staff, and other competing school priorities.

Time and competing school priorities are a constant challenge for school-based physical activity
interventions. Compounding pressures on schools and educational systems requires physical activity
researchers to do more to link health and educational outcomes. We affirm the importance of this
recommendation from previous research.145 Linking interventions to the priorities and needs of the
schools, for example the National Curriculum Framework or Education Inspection Framework, may
establish greater importance of the interventions and justify the prioritisation of time to invest in
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health improvement interventions for their students. Curriculum-based approaches report high reach
and dose of lessons taught.162 Understanding the broader applicability of these lessons to out-of-school
hours is the next challenge.

In addition, a stronger focus on implementation science in the initial design phase of school-based
adolescent physical activity interventions is necessary. Working with schools to facilitate an approach
nformed by implementation science will provide a greater understanding of implementation factors
that affect the successful implementation of evidence-based interventions. Furthermore, a focus on
school context in implementation science may empower schools with choice in developing their own
programme of implementation that suits their particular context. Evidence of physical activities with
embedded implementation adoption strategies is developing.163 Following the PRACTIS (PRACTical
planning Implementation and Scale-up) guide steps, this comes under characterising the parameters of the
implementation setting, step 1.164 A stronger emphasis on the concepts of readiness and resourcing,164

recognising the 10 domains that cover the core principles and methods of implementation science,
will be important.165

Each school is a unique system with its own culture, and during this research the team experienced
barriers to intervention implementation that varied on a school level because of, what we often
perceived as, differences in school culture, ethos or attitudes.21 This led us to consider that a RCT that
expects the same intervention to be replicable, let alone effective, across multiple schools may be an
unrealistic expectation and that perhaps aiming for success at a school-by-school level may be more
realistic. Although schools are unique microenvironments, standardisation in approaches to every aspect
of the curriculum is increasingly becoming normal practice and appears welcome in schools. There is
a need to pursue real and interdisciplinary understanding and collaboration that is likely to deviate
from the path of subject-specific research agendas. This should lead to a deeper understanding of the
educational system and culture, and may require a shift in the field’s ideological principles on physical
activity interventions and their delivery in the educational system. Interdisciplinary techniques and
disciplines, such as ethnography, education, anthropology, sociology and social networks, could progress
further understanding of the cultural context of physical activity behaviour in the educational setting.

Physical activity promotion initiatives are proliferating throughout schools worldwide without evidence
adequately assessing their effect or potential harms.166,167 However, the simplicity of such initiatives has
achieved what many designers of complex school-based physical activity interventions aspire to in terms
of scale-up, reach and adoption, and there is also a lot to be learnt from them. Our results from this
rigorous and honest evaluation may be uncomfortable. However, they highlight the importance of the
thorough testing of outcomes and unexpected negative consequences, and could serve as a warning to
those wishing to implement interventions without a candid evaluation. Current research-led approaches
to school physical activity promotion do not appear to be effective in their current forms and are unlikely
to lead to population-level changes in adolescents’ behaviour.14 The GoActive intervention was rigorously
designed with students and teachers and iteratively tested and refined, but despite this rigorous and
costly process, when implemented at scale it was no better than the normal school curriculum at
preventing declines in adolescent physical activity. We recommend that authorities are cautious about
commissioning and rolling-out school-based health promotion strategies, that potential unintended
negative consequences are considered and that they are realistic about the scale of behaviour change
that can be achieved at a population level and the challenges of implementing a programme as intended.

Research recommendations

l It is important to continue to try to increase, or at least prevent the decline of, physical activity
among adolescents on a population level and schools remain a convenient way to reach large
numbers of adolescents in one place. Given the limited effectiveness of school-based physical
activity research efforts to date, we recommend that higher-level structural changes, based on
a more in-depth understanding of how physical activity is best integrated in schools and the
educational system more broadly, appear increasingly worthwhile.
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l There is a need to pursue real and interdisciplinary understanding and collaboration that is likely to
deviate from the path of subject-specific research agendas. This should lead to a deeper understanding
of the educational system and culture, and may require a shift in the field’s ideological principles on
physical activity interventions and their delivery in the educational system. Interdisciplinary techniques
and disciplines, such as ethnography, education, anthropology, sociology and social networks,
could progress a further understanding of the cultural context of physical activity behaviour in the
educational setting.

l More work needs to consider a link between health and educational outcomes. Time and competing
school priorities are a constant challenge for school-based physical activity interventions. Linking
interventions to the priorities and needs of the schools may establish the greater importance of the
interventions and justify the prioritisation of time to invest in health improvement interventions for
their students.

l Future behaviour change interventions should give more emphasis to implementation and scale-up
from the initial design phase. The importance of strong leadership, active participation of multiple
actors in the setting and tailoring to the individual local context have been identified as important
for scaling up public health programmes. Working with schools to facilitate an approach informed by
implementation science may empower schools with choice in developing their own programme of
implementation that suits their particular context.

l The value of in-depth process evaluations should not be underestimated in the initial design of an
evaluation of a complex behavioural intervention. They enable the critical examination of the delivery
of each component and the processes, or underlying mechanisms, of any complex intervention.

l Cost-effectiveness evaluations remain rare in youth physical activity promotion and this study
demonstrates its feasibility and utility. Future trial should include cost-effectiveness evaluations to
enhance the value of the overall research and provide decision-makers within public health and
education with the much-needed information to inform how to best spend scarce resources.

l Exploratory economic modelling showed that the greatest gains of reducing the uncertainty in the
results lie in the unit costs of subsequent events, the risks of cardiovascular and stroke events, and
the future pathways of blood pressure, cholesterol and glucose levels. Future research should aim
to reduce these uncertainties.

l Co-design is considered a critical component of effective intervention design. Future research is
required to understand how best to implement co-design in the development of interventions for
large-scale implementation. Conducting a participant-led design with those directly exposed to the
intervention may be problematic when aiming to implement a consistent programme at scale and
evaluate it in a RCT. Future studies may consider a detailed co-design phase that focuses on the
practicalities of implementation, including organisation of training and facilitator retention.
Moreover, more flexible research designs should be applied and tested to enable robust evaluation
of actual real-world implementation of interventions.

l Although important from the perspective of scalability and sustainability, having facilitators outside
the study team added substantial complexity to implementation and may have affected effective
implementation of the GoActive intervention. In this instance, it was important for the research
team to recognise that the role is a small part of a busy health trainer role for the facilitators and
that they are unlikely to be as dedicated to the programme as the research team. Future interventions
should incorporate (behaviour change) strategies to increase buy-in from the facilitators of
the programme, recognising that such training is an intervention in itself. Additionally, further
involvement of intended external facilitators in the design phase of the intervention allows
researchers to draw on local experiences with schools and can lead to increased engagement
with the intervention implementation.

l This study shows the potential of using mentorship and peer mentors, particularly in promoting
well-being. However, future behavioural interventions should consider providing specific mentorship
training that addresses the importance of developing a sense of connection and creating a positive
and inclusive social context. Moreover, consideration should be given to the mentor selection
process, for example through use of a peer nomination questionnaire to identify ‘influential’ peers to
undertake mentor training.
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l Ways to advance adolescent activity tracking warrants further investigation. The experience
here suggests that complex functionality and infrastructure is necessary for rewards tracking.
The students had a preference for an app and highlighted the importance of immediacy and
attainability of rewards.

l Although GoActive’s whole-school approach aimed to avoid stigmatisation of targeting particular
groups, its results indicate that separate activities for boys and girls may warrant further
investigation. Further work with girls could include identification of exactly what elements of
competition are acceptable, which could be useful for future intervention design.

DISCUSSION
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Chapter 6 Conclusion

The GoActive school-based intervention was not effective in countering the age-related decline
in adolescent physical activity. Together with other recent evidence, this suggests that current

research-driven approaches to school-based adolescent physical activity promotion are not effective,
with implementation challenges in a complex and stretched educational system likely playing an
important role in the lack of effect. Interdisciplinary research should seek to further understand the
cultural context of physical activity behaviour in the educational setting. Funders, researchers and local
authorities should be realistic about expectations of the effect of school-based adolescent physical
activity promotion strategies implemented at scale.
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Appendix 2 Pupil premium

Pupil premium is used as a proxy for school-level deprivation; it is school funding that aims to
reduce the effects of deprivation. Prior to April 2018, schools received money for every child

whose families received income support and had an annual gross income of ≤ £16,190.

Department for Education. Pupil Premium: Funding and Accountability for Schools. URL: www.gov.uk/
guidance/pupil-premium-information-for-schools-and-alternative-provision-settings (accessed
5 September 2019).

DOI: 10.3310/phr09060 Public Health Research 2021 Vol. 9 No. 6

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Corder et al. under the terms of a commissioning contract issued by the Secretary of State
for Health and Social Care. 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.

115

https://www.gov.uk/guidance/pupil-premium-information-for-schools-and-alternative-provision-settings
https://www.gov.uk/guidance/pupil-premium-information-for-schools-and-alternative-provision-settings




Appendix 3 GoActive study outcomes

Outcome Description Time point

Primary outcome

Accelerometry-derived physical activity outcomes: continuous waveform data from wrist-worn Axivity monitor (minutes/day)

MVPA Average daily minutes 10 months

Secondary outcomes

MVPA Average daily minutes Post intervention

School time (09.00–15.00)

Weekdays after school (15.00 onwards)

Weekends

Post intervention and 10 months

Sedentary time Average daily minutes

School time (09.00–15.00)

Weekdays after school (15.00 onwards)

Weekends

Post intervention and 10 months

Light-intensity activity Average daily minutes

School time (09.00–15.00)

Weekdays after school (15.00 onwards)

Weekends

Post intervention and 10 months

Average acceleration Average daily acceleration in milli-g

School time (09.00–15.00)

Weekdays after school (15.00 onwards)

Weekends

Post intervention and 10 months

Questionnaire-derived physical activity outcome at post intervention and 10 months

Self-reported physical activity Continuous

Self-reported participation frequency based on 28 activities from the YPAQ.86

For each activity, participation was reported as never, once, two or three times, or
four or more times. Participation was recoded to 0, 1, 2.5, and 4.5, respectively,
and summed to obtain outcome measure

Questionnaire-derived psychosocial outcomes at post intervention and 10 months

Physical activity self-efficacy Continuous (range 1–6)

Mean score of eight self-reported items from Reynolds’ Psychosocial Predictors
of Physical Activity: Self-efficacy scale82

Social support for physical activity Continuous (range 1–4)

Mean score of nine self-reported items from European Youth Heart Study81

Friendship quality Continuous (range 1–5)

Mean score of eight self-reported items used in the ROOTS project (equally
weighted)84
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Outcome Description Time point

Well-being Continuous (range 1–5)

Mean score of self-reported items using the 14-item Warwick–Edinburgh Mental
Well-being Scale168

Self-esteem Continuous (range 1–4)

Mean score of self-reported items using the 10-item Rosenberg Self-Esteem
Scale85

Anthropometry at 10 months

BMI SDS Continuous; z-score

BMI SDS calculated from height and weight data [i.e. weight/height2 (kg/m2)]
collected onsite by trained research staff. Later categorised according to age- and
gender-standardised IOTF thresholds94

Body fat percentage Continuous; percentage

Data collected onsite using bioelectrical impedance scales

Waist circumference Continuous; whole number (cm)

Data collected onsite by trained research staff

IOTF, International Obesity Task Force; SDS, standard deviation score.
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Appendix 4 GoActive intervention
blinding summary

Staff involved in measurements at follow-up (n = 15) were asked the following questions:

l What schools are control?
l What schools are intervention?

If they listed any, then they were asked to state how they knew this. Please note that school names
are pseudonyms.

Staff Role
Confirmed
school How they found out

Staff member response to
question

1 Dedicated GoActive
research assistant

If assisting with questionnaire
checking (this was rare, i.e.
checking less than five
questionnaires at each school) I
would often be asked by pupils
to help explain what was meant
by the question ‘Was my school
intervention or control?’. After
hearing another member of
staff respond to this question
by saying that ‘intervention
schools would have had access
to a website’, I adopted this
habit. Participants would often
reply to this by saying they did
or did not remember using a
website, but I never retained
this information

2 Dedicated GoActive
research assistant

A (control) I cannot remember how I
found out, I think through
pupils discussing

I think I kept pretty much
blinded throughout the
measurement sessions. There
may have been a couple of
occasions when a pupil said
that the school didn’t engage
with any of the activities or
carry on GoActive but I can’t
remember which schools those
pupils was from as I just tried
to block anything like that out

J (intervention) The school teacher passed us
lots of unused equipment
(hoodies, t-shirts and the
activity cards)

3 Dedicated GoActive
research assistant

B (control) I think the teacher or a few
pupils mentioned something
about not having the
intervention

There are a few schools
that I think are control and
intervention but only thought
this after the measurement
sessions had taken place

J (intervention) The teacher handed back
intervention materials to us at
the final session

K (intervention) There were boxes around the
office labelled with pupil
rewards given out at previous
intervention stages

L (intervention) Pupils and the teacher were
discussing the control/
intervention question and
spoke about the activities they
had done in form time
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Staff Role
Confirmed
school How they found out

Staff member response to
question

4 Unit staff employed
to work on other
projects (occasional
support)

I cannot recall anything from
my time in the schools that
would indicate which arm of
the study they were in

5 Unit staff employed
to work on other
projects (occasional
support)

I cannot tell you which Go
Active schools were control or
intervention schools

6 Unit staff employed
to work on other
projects (occasional
support)

I have no idea on either control
or intervention schools. At the
time of session when checking
questionnaires you can see
what the majority of students
put for the question asking
them which group they thought
they were in so you can kind
of assume from that. I can’t
remember now what they were

7 University bank
staff (occasional
support)

There were some schools I knew
that were control because of
the students lack of knowledge
about the whole process at
which they were undergoing/
the type of questions they
would ask. Intervention schools
were not always as clear cut
and most of the time I couldn’t
be entirely sure however I
would base it off their
knowledge of the process and
the questions they would ask

On the other hand there were
schools where I had no clue,
which was due to the mixed
responses of the students

8 Unit staff employed
to work on other
projects (occasional
support)

You must have done a good
job because I had no idea if
the schools I attended were
control or intervention

9 Unit staff employed
to work on other
projects (occasional
support)

I legit couldn’t even tell you
the name of the schools I
attended for data collection. I
never asked about a school’s
allocation and wasn’t told by
any of the others

10 Unit staff employed
to work on other
projects (occasional
support)

I think I may have only
come to one school during
[follow-up]. I cannot even
remember what school I went
to, let alone if anything was
mentioned about if they were
control or not. I think this
helped because we are at a
measuring station we didn’t
really get much interaction
with the students to be asked
any questions. So to answer
you e-mail below, I went to
one school and have no idea
as to whether or not this is a
control or intervention school
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Staff Role
Confirmed
school How they found out

Staff member response to
question

11 Unit staff employed
to work on other
projects (occasional
support)

I haven’t a clue which arm
any of the schools were
recruited into

12 University bank
staff (occasional
support)

As far as I remember was
I not aware about what
schools were interventions
and controls

13 University bank
staff (occasional
support)

I don’t know which schools
were controls and
which intervention

14 University bank
staff (occasional
support)

J (intervention) The teachers gave back a lot
of items (such as sweatshirts
and bags) that I assume were
provided to incentivise
participation in the study

15 University bank
staff (occasional
support)

I am unsure as to which
schools were intervention or
control within the study
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Appendix 5 Impact of deviations from the
missing at random assumption on the
results for the primary outcome

The primary analysis assumes that missing data in MVPA at 10-month follow-up are missing at
random. Figure 14 shows the impact of deviations from this assumption on the estimated

intervention effect, based on a pattern mixture analysis169 and using the ‘rctmiss’ command in Stata.
The results show that even when those with missing data could be assumed to do at least 10 minutes
more or 10 minutes less MVPA than those with available data, the intervention effects and 95% CIs
are very similar to those in the primary analysis.
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FIGURE 14 Impact of deviations on the estimated intervention effect.
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Appendix 6 School case studies

Short case studies that outline the participation of each intervention school with the intervention
components are presented in Boxes 1–8. It is evident from these case studies that engagement,

participation and implementation varied between schools. Generally, all schools deviated from the per
protocol timeline for implementation.

BOX 1 School A case study

School A quantitative data collection dates: (mid-intervention) 1 March 2017; (post intervention)

26 April 2017 and 3 May 2017.

School A process evaluation observation and interview (individual and focus group) collection dates:

(1) 11 May 2017 and (2) 26 May 2017.

Contact teacher: library/resource centre manager, female.

Teacher/mentor training conducted: 9 January 2017.

Launch assembly scheduled: 8 September 2016.

Intervention launch assembly/per protocol start date: 18 January 2017.

Intervention components

GoActive sessions

Approximated number of GoActive sessions: a Year 9 student in one focus group indicated that at the time

of interview on the 26 April 2017 that they had not conducted the GoActive intervention for 3 weeks.

In an individual interview, one Year 9 student indicated that they had been participating in GoActive for

approximately 2.5 months. In another individual interview, it was revealed that one student perceived they

had participated in the GoActive intervention for 1 month.

Mentors

Number of mentors: 23.

Mentor selection: contact teacher e-mailed out a call for volunteers to a number of teachers, including

the head of PE. Mentors indicated that they were selected by their PE teachers based on their perceived

leadership skills and their work experience visits conducted by PE teachers. There was no limit placed

on numbers.

Mentor reimbursement: the contact teacher decided to distribute Year 10 mentors vouchers to those she

considered actively involved only, and gave the remaining mentors a chance to ‘earn’ the vouchers over the

following term by sustaining GoActive. She will hang on to ‘spare’ vouchers in meantime.

Age of mentors: Year 10 students aged 14–15 years.
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Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.

Contextual factors

l In March 2018, the allocated facilitator had resigned from their post. A GoActive staff member went in

to visit mentors in the first instance (9 March 2018).

BOX 1 School A case study (continued)

BOX 2 School B case study

School B process evaluation quantitative data collection dates: (mid-intervention) 27 February 2017;

(post intervention) 24 April 2017 and 28 April 2017.

School B process evaluation observation and interview (individual and focus group) collection dates:

(1) 22 May 2017 and (2) 8 June 2017.

Contact teacher: head of year 9, male.

Teacher/mentor training conducted: 12 January 2017.

Launch assembly scheduled: 17 October 2016.

Intervention launch assembly/per protocol start date: 1 February 2017.

Intervention components

Contact teacher indicated that students were in their third week of participating in the GoActive

intervention as of the 24 April 2017. In an individual interview, one student noted that they had been to

two or three GoActive sessions.

Mentors

Number of mentors: seven.

Mentor selection: mentors were asked to volunteer for the positions. Generally, mentors volunteered

because they all enjoyed sports.

Age of mentors: Year 11, aged 16/17 years; sixth formers (Year 13); aged 16–18 years.

Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.
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Challenges to implementation specific to the school

l School form group structure had a great impact on implementation. Instead of running with form

groups, students were offered the option to participate in the GoActive intervention outside their

form groups.

Adaptations made

l Had a sign-up sheet for those who wanted to participate because of vertical forms.
l One overarching mentor from Year 13 was tasked to run the GoActive programme with Year

10 mentors.

Contextual factors

l In March 2018, the allocated facilitator had resigned from their post. A GoActive staff member went in

to visit mentors in the first instance (9 March 2018).
l Vertical forms.
l Owing to vertical forms, there was no form teacher input to the intervention.
l No prize-giving assembly, as a date was unable to be arranged.

BOX 2 School B case study (continued)

BOX 3 School C case study

School C process evaluation quantitative data collection dates: (mid-intervention) 8 March 2017 and

15 March 2017; (post intervention) 10 May 2017 and 28 April 2017.

School C process evaluation observation and interview (individual and focus group) collection dates:

(1) 18 May 2017 and (2) 25 May 2017.

Contact teacher: head of PE (newly appointed), female.

Teacher/mentor training conducted: 11 January 2017.

Launch assembly scheduled: 12 September 2016.

Intervention launch assembly/per protocol start date: 16 January 2017.

Intervention components

One student reported participating in the GoActive intervention for around 3 months. A Year 9 student in

another focus group indicated that it stopped before Easter break (2017).

Mentors

Number of mentors: six.
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Mentor selection: mentors indicated that they were selected because they held the role as ‘sports captains’

for their respective houses. One mentor indicated that they did not fulfil this role and, instead, they

volunteered to be a mentor. An other mentor stated that they were not a sports captain, but that they

were heavily involved in school sport and were asked by their teachers to take on the mentor role.

Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.

Facilitators of implementation

l Contact teacher was the head of PE for girls, which facilitated the implementation of the GoActive

intervention, with the whole of PE ‘buy-in’.

BOX 3 School C case study (continued)

BOX 4 School D case study

School D process evaluation quantitative data collection dates: (mid-intervention) 16 March 2017;

(post intervention) 15 May 2017.

School D process evaluation observation and interview (individual and focus group) collection dates:

(1) 16 June 2017 and (2) 30 June 2017.

Contact teacher: head of PE and assistant principal, female.

Teacher/mentor training conducted: 24 January 2017.

Launch assembly scheduled: 23 February 2016.

Intervention launch assembly/per protocol start date: Year 9 students shown introduction video in lieu of

launch assembly. Scheduled for a later date because of school timetable (22 February 2017).

Intervention components

Mentors

Number of mentors: 17.

Mentor selection: selected Year 10 and Year 11 students were unable to be taken out of lessons, and

contact teacher worked closely with Year 10 students, rather than sixth form students. This school also

engages with an external Leadership Academy for their Year 10 students. Mentors were selected from this

academy. In particular, those who were in the ‘leadership group for PE’.

Age of mentors: Year 10, aged 14–15 years.
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Year 9 class leaders: experienced difficulty in implementing. The intervention did not carry on for more

than 1 week. One focus group with mentors revealed that one class ‘tried’ to implement in the first week,

but ‘they [Year 9 students] just didn’t want to do it’. This was supported by a focus group with Year 9

students who indicated ‘they [Year 9 leaders] didn’t do anything and we never did it again’. Another focus

group with mentors indicated that they tried to implement Year 9 leaders, but the form tutor ‘brushed off’

the idea. One mentor focus group described their Year 9 class leaders as ‘strong at the start’, but then

behavioural issues dampened their efforts (e.g. lack of listening from peers).

Year 9 class leader selection: not applicable.

Facilitator

l Facilitator reported to have completed six sessions with the mentors (2 May 2019).

Facilitators of implementation

l Prior implementation of active form time.
l Support from SLT as the programme was initially facilitated by an assistant principal as the

contact teacher.

Contextual factors

l Issues with website logins. Resolved mid-intervention.
l Active form time already implemented in the school, every 2 weeks. This meant that their usual active

form times were rebranded as the GoActive intervention.

BOX 4 School D case study (continued)

BOX 5 School E case study

School E process evaluation quantitative data collection dates: (mid-intervention) 29 March 2017;

(post intervention) 12 July 2017.

School E process evaluation observation and interview (individual and focus group) collection dates:

(1) 24 May 2017 and (2) 7 June 2017.

Contact teachers (× 2): pastoral manager years 9–11, female; head of year 9, male.

Teacher/mentor training conducted: 31 January 2017.

Launch assembly scheduled: 1 November 2016.

Intervention launch assembly/per protocol start date: 21 February 2017.

Intervention components

Mentors

Number of mentors: 20.
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Mentor selection: Year 11 and Year 12 students were selected because of their ‘sense of authority’ and

because of their relationship with the contact teacher, as the previous head of Year 11. Mentors were

recruited through an assembly. It was thought to have been a good opportunity to put on the students’

UCAS applications. Initially, 30 students volunteered, but this number ‘whittled down over the weeks’ and

one of the contact teachers decided who would be allocated to which class.

Age of mentors: sixth formers, aged 16–18 years.

Year 9 class leaders: n unknown.

Year 9 class leader selection: for some classes, a girl and boy each week were selected by mentors and for

others this was implemented once only.

Facilitators

l Minimal facilitator visits (approximately four) because of difficulty finding time in the school and contact

teachers’ schedule.

Challenges to implementation specific to the school

l Issues with logins to the website reported on the 23 February 2017 by contact teacher.
l Issues with logins to the website reported to staff on 31 March 2017.
l Facilitator raised concerns that ‘fake’ points had been added (5 March 2017). Contact teachers enforced

removal of points from students.

Adaptations made

l A 20-minute training session was conducted for the mentors by their facilitator on the

27 February 2017.

UCAS, Universities and Colleges Admissions Service.

BOX 5 School E case study (continued)

BOX 6 School F case study

School F process evaluation quantitative data collection dates: (mid-intervention) 23 May 2017;

(post intervention) 12 July 2017.

School F process evaluation observation and interview (individual and focus group) collection dates:

19 June 2017.

Contact teacher: head of PE, male.

Teacher/mentor training conducted: 10 March 2017 (after three rescheduled sessions).

Launch assembly scheduled: 7 November 2016.

Intervention launch assembly/per protocol start date: 20 March 2017.
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Intervention components

Commenced the week after Easter break (2017).

Mentors

Number of mentors: nine.

Mentor selection: Year 10 was selected as the best age group, as the contact teacher worked closely with

Year 10 students. Year 13 was considered ‘too late’ and Year 12 students were offered the role through

a general announcement, but they ‘weren’t forthcoming’. It was perceived that a different and more

personalised approach to Year 12 student recruitment would have facilitated excellent Year 12 mentors.

Year 10 students were approached by their PE teachers who asked for volunteers and then selected

the mentors.

Age of mentors: Year 10, aged 14–15 years.

Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.

Facilitators

l Minimal facilitator visits.

Challenges to implementation specific to the school

l Difficulties expressed in finding time for students to get involved (tried to implement out of school

hours, e.g. in lunch or after school).
l Lack of resources (space).

Contextual factors

l Lack of resources and availability of school grounds was an issue because of space confinement.

BOX 6 School F case study (continued)
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BOX 7 School G case study

School G process evaluation quantitative data collection dates: (mid-intervention) 24 March 2017 and

21 April 2017; (post intervention) 13 July 2017.

School G process evaluation observation and interview (individual and focus group) collection dates:

(1) 12 May 2017 and (2) 22 June 2017.

Contact teacher: PE teacher, male.

Teacher/mentor training conducted: 2 February 2017.

Launch assembly scheduled: 21 September 2016.

Intervention launch assembly/per protocol start date: 22 February 2017.

Intervention components

GoActive sessions

Approximated number of GoActive sessions: in an individual interview, one Year 9 student indicated that

they had not conducted a GoActive session (21 April 2017).

Mentors

Number of mentors: zero.

Mentor selection: not applicable.

Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.

Challenges to implementation

l Disclosed that the 15 minutes for tutor group was not enough time to conduct a GoActive session.
l Unsure of responsibility to the programme. For example, in an interview with the contact teacher, it was

suggested that aspects of the intervention had not been ‘pushed forward enough’ and it was admitted

that this was not pushed by them as the contact teacher.

Adaptations made

l No prize-giving intervention assembly.
l Several form groups together.
l School’s choice not to implement facilitator.
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BOX 8 School H case study

School H process evaluation quantitative data collection dates: (mid-intervention) 17 March 2017;

(post intervention) 30 June 2017.

School H process evaluation observation dates: (1) 10 July 2017.

Contact teacher: head of performing arts, female

Teacher/mentor training conducted: 26 January 2017.

Launch assembly scheduled: 2 November 2016.

Intervention launch assembly/per protocol start date: 1 February 2017.

Intervention components

GoActive sessions

Approximated number of GoActive sessions: one students from a Year 9 focus group reported only two

sessions. Another Year 9 student reported three sessions.

Mentors

Number of mentors: 20.

Mentor selection: some mentors volunteered based on a recruitment call at an assembly. Other mentors

were selected because they had previously led in a different capacity within the school. For example, some

mentors alluded to the fact that they were ‘peer mentors’, a role within the school.

Age of mentors: Year 10, aged 14–15 years.

Year 9 class leaders: n = 0; did not implement.

Year 9 class leader selection: not applicable.

Challenges to implementation specific to the school

l Mentors had exams from the 1 June and indicated that they needed to stop conducting the GoActive

intervention at the end of May.

l Owing to it being exam time, the hall was in use and often had tables set up.
l Mentors indicated that their GCSE timetables were ‘quite hectic’ during the time of running the

GoActive intervention.
l The school had 10 Year 9 classes and so needed to roster four classes a week to conduct the

GoActive intervention.

GCSE, General Certificate of Secondary Education.
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