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Abstract 

Background Most adolescent girls fail to meet current physical activity guidelines. Physical activity behaviours track 
from childhood into adulthood and providing adolescent girls with opportunities to be physically active may have 
health benefits beyond childhood. The effects of walking interventions on adult cardiometabolic health are known, 
however less is understood about the potential of walking to promote physical activity in adolescents. Following 
the Walking In ScHools (WISH) feasibility study, this definitive trial aimed to evaluate the effectiveness of a novel, low-
cost, school-based walking intervention at increasing physical activity levels of adolescent girls (aged 12–14 years).

Methods Female pupils were recruited from eighteen schools across the border region of Ireland and in Northern 
Ireland. In intervention schools (n = 9), girls aged 15–18 years, were trained as walk leaders, and led the younger pupils 
in 10–15 min walks before school, at break and lunch recess. All walks took place in school grounds and pupils were 
encouraged to participate in as many walks as possible each week. The primary outcome measure was accelerometer 
determined total physical activity (counts per minutes, cpm).

Results In total, 589 pupils were recruited to the study. At baseline, pupils engaged in a median (interquartile range 
(IQR)) 35.7 (21.2) mins moderate-vigorous physical activity (MVPA) per day and only 12% (n = 66) of participants met 
physical activity guidelines (60 min MVPA per day). The intervention was delivered for a mean (standard deviation 
(SD)) 19.9 ± 0.97 weeks. The mean post-intervention total physical activity for the intervention group was 676 cpm 
and 710 cpm in the control group. Post-intervention total physical activity did not statistically differ between groups 
when adjusted for age, body mass index z-scores and baseline physical activity (mean difference, -33.5, 95% CI = -21.2 
to 88.1; p = 0.213).

Conclusions ‘Scaling-up’ physical activity interventions is challenging and despite a promising feasibility study, 
the results of this fully powered trial suggest that in this context, the WISH intervention did not increase device 
measured physical activity. Since the COVID-19 pandemic, school environments have changed and although pupils 
enjoyed the programme, attendance at walks was low, indicating that there is a need to better understand 
how to implement interventions within schools.
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Background
Regular physical activity in adolescence is associated with 
beneficial health outcomes, including a reduced risk of 
obesity, improved physical fitness and cardiometabolic 
health, increased muscle and bone strength and reduced 
risk of depression [1–4]. Despite this, it is estimated that 
globally 81% of adolescents (aged 11–17  years) fail to 
meet the World Health Organisation (WHO) recommen-
dation of 60 min of moderate to vigorous physical activity 
(MVPA) per day [5, 6]. Recent data from the Interna-
tional Children Accelerometry Database shows that 
girls typically participate in less physical activity (43 min 
MVPA per day) than boys (63  min MVPA per day) [7] 
and less girls (15%) than boys (22%) meet physical activ-
ity guidelines [5]. In addition it is recognised that the gap 
in terms of the prevalence of insufficient physical activ-
ity (< 60 min MVPA per day) between boys and girls has 
widened over time in some high income countries includ-
ing Ireland [5]. The latest data from the Children’s Sport 
Participation and Physical Activity (CSPPA) Study which 
was conducted across the Island of Ireland reports that 
twice as many post-primary school girls (22%) were inac-
tive (60  min of physical activity on 0–2  days per week) 
when compared to post-primary boys (11%) [8]. Physical 
activity levels decline as children move into adolescence 
and through to adulthood [9–11]. In a UK longitudi-
nal study [12], it was reported that time spent in MVPA 
decreased by 12  min per day from age 10 to 14  years. 
Furthermore, research estimates that there is a 4.2% aver-
age annual reduction in total physical activity from ages 
5 to 18  years and that this decline is most pronounced 
among adolescent girls (4.6% in girls versus 3.7% in boys) 
[13]. Addressing low levels of physical activity among 
adolescent girls is a public health priority particularly as 
physical activity habits adopted during adolescence may 
track into adulthood [14, 15] and increase the likelihood 
of developing many chronic health conditions including 
cardiovascular disease, obesity and diabetes mellitus [16].

The Global Action Plan on Physical Activity recom-
mends that opportunities for physical activity should 
be integrated across multiple settings including schools 
[5]. Schools are an excellent setting for physical activ-
ity promotion [17] and can reduce health inequalities 
[18]. Virtually all children in the UK and Ireland attend 
school and it is estimated that for children, 40% of their 
waking time is spent at school [19]. Often schools have 
space, resources and staff to deliver health promotion 

initiatives [20]. There are several opportunities for chil-
dren to be physically active across the school day includ-
ing, during breaktimes, active travel to and from school, 
classroom-based physical activity, and Physical Educa-
tion (PE) classes [21]. However, there is a lack of con-
sensus on how to best promote physical activity within 
the school setting [17]. School-based Physical Education 
(PE) provides young people with the opportunity to par-
ticipate in structured physical activity and develop their 
skills, competence, confidence and motivation [22, 23]. 
Post-primary schools across the island of Ireland are 
recommended to provide 120  min of PE per week [24, 
25], however, only 23% (Ireland) and 40% (Northern Ire-
land (NI)) of pupils receive this amount of PE [26]. Most 
schools rely on PE programmes to provide adolescents 
with the skills and motivation to participate in physical 
activity, however, adolescent girls typically have lower 
PE participation rates [27] and fewer opportunities to 
be physically active during the school day than boys [26, 
28, 29]. Previous school‐based interventions have had 
limited effects on physical activity, and have not led to 
sustainable behaviour change [30–33]. Concurrent with 
mounting workloads and increased pressures (for exam-
ple, finance and student achievement) on teachers [34], 
there is a growing interest in the potential of peer-men-
toring based interventions to influence health related 
behaviours [35–37].

Peer-led interventions have been shown to increase 
physical activity in several population groups [38] includ-
ing adolescents [39]. The underpinning mechanism can 
be explained by Social Cognitive Theory whereby indi-
viduals learn behaviours by observing and imitating 
others [40]. Peer-mentors are an important component 
of many intervention delivery models [30] and can pro-
vide various types of support including motivation and 
encouragement [38, 41]. They are seen as a role model for 
younger people and are perceived to have a better under-
standing of their needs [30]. Peer-mentors can empower 
younger people to participate in regular physical activity 
by strengthening their social network and increasing self-
efficacy [30, 42].

Self-efficacy, social support and motivation are impor-
tant considerations for physical activity promotion 
among females [43] and self-determination theory has 
emerged as a popular framework for examining the rela-
tionship between motivation and physical activity [44]. 
Another important consideration for the development 
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of effective interventions for adolescent girls is perceived 
competence [45]. During adolescence, a lack of inter-
est in the physical activities offered in school [46], and 
a focus on team-based, structured sports [47] are less 
likely to engage girls [48]. Walking has been described as 
the most natural form of physical activity, it requires no 
specialist skills to participate [49] and addresses many of 
the reported barriers to physical activity including a per-
ceived lack of time, equipment, skills and competence 
[50]. A meta-analysis by Murtagh et  al. (2015) reported 
that walking increased aerobic capacity and reduced 
blood pressure, waist circumference, weight, percentage 
body fat and body mass index (BMI) among adults [51], 
however less is understood about the effects of walking 
in adolescents. Walking interventions, particularly those 
implemented in a school-setting may have the potential 
to increase physical activity among adolescents [52], and 
in particular among girls who are less active and prefer 
non-competitive and less-structured physical activity [53, 
54]. The potential of walking interventions to increase 
the proportion of adolescents meeting physical activity 
guidelines is largely unknown. One study by Lee et  al. 
(2012) reported that an intervention whereby adolescents 
were provided with pedometers and instructed to com-
plete 12,000 steps and/or 60  min aerobic walking/day 
and set individual goals had no effect on the percentage 
of pupils meeting physical activity guidelines [55]. How-
ever, in other studies where walking interventions were 
implemented, the percentage change in the percentage of 
pupils meeting PA guidelines was unreported [56–58].

Physical activity interventions delivered at school but 
outside of curriculum time are likely to be more accept-
able as schools are under increasing pressure to improve 
academic standards and performance [59]. In recent 
years, there has been growing interest in the promotion 
of physical activity during school recess [60], which may 
be an opportune time to encourage physical activity for 
adolescent girls who are less active during recess com-
pared to boys [60, 61]. However, despite the potential of 
school recess to promote physical activity, there is a lack 
of intervention research in adolescent girls [62] and given 
the importance of increasing physical activity among 
adolescent girls, finding effective, sustainable, low-cost 
interventions is essential.

The aim of this cluster randomised controlled trial 
(c-RCT) was to evaluate the effectiveness of a novel, low-
cost, peer-led school-based walking intervention, deliv-
ered across the school year, at increasing physical activity 
levels of adolescent girls in Ireland and Northern Ire-
land (NI). It was hypothesised that if pupils took part in 
multiple short walks across the school day, time spent in 
MVPA would increase, an increased proportion of pupils 
would meet current physical activity guidelines and if 

sustained, there would be a meaningful effect on health 
outcomes.

Methods
Study design
The study design was a two-arm c-RCT to compare the 
Walking In ScHools (WISH) low-cost, peer-led, school-
based walking intervention against usual practice control 
with an embedded process evaluation. The study proto-
col was published in 2020 [63] and the trial was regis-
tered prospectively with ISRCTN (ISRCTN12847782) in 
July 2019. The study design was informed by a feasibility 
pilot study [58] that used the Medical Research Coun-
cil (MRC) [64] framework for complex interventions to 
develop a school-based, peer-led walking intervention. 
The feasibility study was designed following an itera-
tive process and was informed by a systematic review 
of walking interventions in child and adolescent popu-
lations [52] and focus group discussions exploring the 
attitudes of adolescents towards physical activity [54]. 
The WISH intervention was based on the socioecological 
framework and informed by Self-Determination Theory 
(SDT) which provides a framework for understanding 
and enhancing the motivational mediators of behaviour 
change [44, 65, 66]. Within the design and delivery of the 
WISH intervention, the SDT domains of autonomy, com-
petence and relatedness were addressed. For example, 
promoting knowledge and understanding of the health 
benefits of walking aimed to increase autonomous moti-
vation for walking. The intervention design focused on 
short, brisk walks as opposed to longer bouts of activ-
ity to build pupil confidence in their ability to take part 
and maintain activity. In terms of relatedness, the inclu-
sion of peer walk leaders and group-based intervention 
delivery was to support pupils to bond with their peers 
and provide social support. The present study was con-
ducted according to the guidelines laid down in the Dec-
laration of Helsinki, and all procedures were approved 
by Ulster University Research Ethics Committee (Ref: 
REC/19/0020) and written informed consent (parent/
guardian) and assent (pupils) was obtained.

The full trial was conducted with 18 schools from Sept 
2021-Nov 2022 (Phase 3). Initially, it was planned to con-
duct the study over a two-year period (Phase 1: 9 schools 
involved from Sept 2019-Oct 2020; Phase 2: 9 schools 
involved from Sept 2020-Oct 2021). However, due to the 
COVID-19 pandemic and associated closure of schools 
for face-to-face teaching, Phases 1 and 2 were suspended 
after mean intervention duration of 16 and 8  weeks 
respectively as it was not possible to run the interven-
tion in full or complete data collection. Subsequently, the 
full trial was conducted from Sept 2021-Nov 2022 (Phase 
3) and only data from Phase 3 will be reported in this 
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manuscript. The trial registration was updated on 13th 
September 2021 to reflect the changes in the study plan-
ning [67].

Sampling and participants
School recruitment
Using school enrolment data [68, 69], post-primary 
schools (mixed or single-sex) in the border region of Ire-
land and in NI were invited to participate provided they 
met the following criteria:

• NI: Schools with at least 80 girls across years 9–10 in 
counties Antrim, Armagh, Derry/Londonderry, Fer-
managh and Tyrone.

• Ireland: Schools with an enrolment of > 240 girls in 
counties Cavan, Donegal, Leitrim, Louth, Monaghan 
and Sligo.

School enrolment data is presented differently in NI 
and Ireland. It was estimated that a total enrolment of 240 
girls in Irish schools would equate to approximately 80 
girls across 1st and 2nd year. Schools involved in Phase 2 
of the WISH Study (September 2020-February 2021; sus-
pended due to the COVID-19 pandemic) and allocated to 
the intervention group were not eligible due to potential 
contamination bias. Schools involved in Phase 1 were eli-
gible to enrol for Phase 3 as the pupils who participated 
in Phase 1 had moved into Year 11/12 (NI) or 3rd/4th 
year (Ireland) at the point of recruitment for Phase 3. 
Schools that operated on multiple sites, where the older 
girls were on a different site to the younger girls were not 
eligible to participate.

Invitational letters accompanied with an expression 
of interest form were sent to School Principals and the 
Head of the PE Department of each eligible school. Fol-
low-up contact was made via email and telephone. Sam-
ple size calculations have been documented previously 
[63] and were based on the WISH feasibility trial [58]. To 
detect a difference of 11.41 min total physical activity per 
day between groups, assuming a standard deviation (SD; 
pooled intervention and control group SD) of 25 min in 
total physical activity, a power of 80%, a significance of 
0.05, an average cluster size of 20 children, an intra-class 
correlation of 0.03 [calculated from pilot data [58], and a 
coefficient of variation of 0.46, we needed a sample size 
of 15 schools increasing to 16 schools (8 per study arm) 
to allow for 10% cluster attrition. To allow for 20% loss to 
follow-up we recruited at least 24 children per cluster (at 
least 384 children in total). During the period of school 
recruitment, the COVID-19 pandemic was ongoing, 
schools and teachers were facing increased pressures so 
a further two schools were recruited to mitigate against 
possible increased attrition. To allow for 20% loss to 

follow-up we recruited at least 24 pupils per cluster. Par-
ticipating schools were eligible to claim reimbursement 
for the use of their facilities and for teacher time (up to a 
maximum total of €400).

Participant recruitment
Following permission from the School Principal, girls in 
Year 9/10 (NI) and 1st/2nd year (Ireland) were invited 
by teaching staff to attend a recruitment presentation 
from the Trial Manager. The presentation informed 
pupils about the study, the randomisation process, and 
the intervention. Detailed information on participant 
recruitment has been provided previously [63]. For this 
project, ‘female’ was used as an adjective and ‘girl/girls’ 
as a noun (singular/plural, meaning an adolescent female 
human being [70]. The guidance to teaching staff was to 
invite girls in selected year groups to attend the recruit-
ment presentation. No distinction was made between 
gender or sex and pupils were not asked to outline their 
sex to the research team. The recruitment strategy for 
this research study resulted in voluntary participation 
by those whose self-identified gender was girl and would 
be classified as ‘a girl’ within the NIH terms (i.e., adoles-
cents assigned female (based on anatomy and physiology) 
at birth and whose self-identified gender is girl [71]) but 
data on gender/sex was not specifically collected. Deci-
sions on who to invite to the recruitment presentations 
were made at a school-level and pupils who self-identi-
fied as ‘girl’ and voluntarily attended the recruitment 
presentation were eligible to participate. Therefore, it was 
the school, teacher(s), and voluntary participation of the 
child with associated parental consent that ensured those 
pupils that  voluntarily  identified as ’girls’  (a key study 
inclusion criteria) were recruited for this research study. 
Study exclusion criteria were:

1. Boys were not eligible for inclusion, as it aimed to 
assess the effectiveness of a walking intervention tar-
geted at adolescent girls only.

2. Pupils who are unable to walk or for whom walking 
is contraindicated were not eligible for inclusion as 
taking part in increased physical activity during the 
school day may not have been suitable for this popu-
lation.

All eligible pupils who provided assent and written 
consent from their parent/guardian were invited to base-
line data collection. Pupils not involved in the study as 
research participants but who wished to join the walks in 
intervention schools were welcome to do so. In interven-
tion schools, female pupils aged 15–18 years were iden-
tified by staff and invited to train as walk leaders, lead 
the walks, and implement the WISH intervention within 
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their school. Walk leaders and teachers were provided 
with a participant information sheet and asked to pro-
vide written informed consent. Participants (pupils, walk 
leaders and teachers) were free to withdraw from the 
study at any point without giving reason.

Randomisation
Schools were randomly allocated to control (n = 9) or 
intervention (n = 9) using the randomization.com webpage 
(http:// www. rando mizat ion. com; accessed 24.11.2021). 
Schools were stratified by country and random allocation  
was performed by faculty staff blind to school identity 
and independent of the study team. Allocation was 
blinded (schools, pupils, and fieldwork research team) 
until baseline data collection had been completed. 
After baseline data collection schools were notified 
of their allocation. In schools allocated to the control 
group, pupils were asked to continue with their usual 
physical activity. Due to the nature of the intervention, 
it was not possible for schools, pupils, or the fieldwork 
research team to be blinded to allocation after baseline 
data collection.

Data collection
Data collection appointments were standardised across all 
schools and were completed at four time points, all appoint-
ments took place in schools and during school hours. Data 
were collected at baseline (T0: October–November 2021),  
mid-intervention (T1: February–March 2022; mean 
intervention duration at T1 = 10.3 ± 0.96 weeks), end 
of intervention (T2: May–June 2022; mean interven-
tion duration at T2 = 19.9 ± 0.97 weeks), follow up (T3: 
October-December 2022; mean time since T0 data col-
lection = 12.2 ± 0.3  months). Participants were asked to 
provide their date of birth to calculate age. For schools in 
Ireland, the Eircode (postcode) for each school was input-
ted to an interactive map (Pobal Interactive Map) and the 
‘Pobal HP Index 2016’ and ‘Pobal HP Description 2016’ 
were recorded as a measure of socioeconomic status at 
school level [72]. The postcode for each school in NI was 
entered into the NI Multiple Deprivation Measures [73] 
and the deprivation score recorded.

Recruitment and retention to trial and intervention
Recruitment of schools, pupils and walk leaders was 
recorded at baseline. Retention of pupils and schools was 
recorded at T1, T2 and T3. Retention of walk leaders was 
recorded at T2. To minimise missing data, a second visit 
was arranged for those pupils that were absent on the day 
of the data collection visit. However, if the participant 
was absent at the second visit, further visits for that spe-
cific timepoint were not arranged.

Physical activity The primary outcome measure was 
total physical activity (counts per minute, cpm) of pupils 
at T2 measured using the Actigraph accelerometer (Acti-
graph LLC, Florida) worn for seven consecutive days. The 
device was placed on an elastic waist band and pupils 
were asked to wear the accelerometer at all times, remov-
ing it only for bathing, water-based activities such as 
swimming and when asleep. Pupils were asked to wear 
the accelerometer on their right hip and to ensure that 
it was worn in the same position each day. To maxim-
ise accelerometer returns and minimise the amount of 
missing data, several strategies were implemented. Dur-
ing measurement periods, pupils were asked to keep a 
log of when they wore the accelerometer and took it off 
to encourage compliance with the wear-time protocol 
[74]. Each accelerometer was labelled with the contact 
information of the research team should a device be lost. 
Accelerometers were distributed face-to-face. Text mes-
sages were sent to the parent/guardian on day 7 to detail 
where and to whom the devices should be returned. 
Incentives were provided when pupils returned acceler-
ometers. These incentives were chosen (water bottles, 
earphones, power-banks) and designed (hoodies) by the 
Youth Advisory Group (€17 total cost) [75]. All data were 
downloaded and analysed using ActiLife software (ver-
sion 6.13.4; ActiGraph LLC, Florida, USA). Pupils were 
included in the analysis if they had ≥ 2 valid weekdays 
of data (500  min/day) [76]. All valid data was included 
in the analysis. Minutes of total physical activity (light, 
moderate and vigorous) per day were estimated using the 
Evenson cut-points [77]. A sampling epoch of 15  s was 
employed during data collection. Periods of ≥ 60  min of 
zero counts were categorised as ‘non-wear’ and removed. 
Accelerometer data was also used to calculate:

• Total physical activity (cpm) at T1 and T3
• Time spent in sedentary behaviour and light, mod-

erate, MVPA and vigorous intensity physical activity 
[77] at T0, T1, T2 and T3

• Proportion of pupils meeting current physical activ-
ity recommendations of ≥ 60  min of MVPA per day 
[78] at T0, T1, T2 and T3

• Proportion of pupils achieving < 30  min, 30-60  min 
and > 60 min of MVPA per day at T0, T1, T2 and T3

As an additional exploratory analysis and based on the 
method of accelerometer data analysis within the feasibil-
ity study [58], a school-time filter, specific to each school’s 
start and finish time was applied. Pupils must have worn 
the device for a minimum of two full school days to be 
included in the school-time physical activity analysis. 
Data were analysed for time spent in sedentary behaviour 

http://www.randomization.com
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and light, moderate, MVPA, and vigorous intensity phys-
ical activity across the school day at T0 versus T2.

Anthropometric measurements The following anthro-
pometric measurements were taken at T0, T2 and T3:

• Height (cm) and weight (kg) were measured to the 
nearest 0.1 cm and 0.1 kg, respectively, using a free-
standing stadiometer (Leicester Height Measure), 
and digital scales (Seca 877) to calculate Body Mass 
Index (BMI). Measurements were completed by 
trained researchers. BMI was converted to an age-
specific and gender-specific z-score using Stata v17 
(StataCorp LLC, Texas, USA) [79–81].

• Waist and hip circumference were measured to the 
nearest 0.1  cm using an anatomical measuring tape 
and waist-to-hip ratio was calculated [82].

Questionnaires Pupils were asked to complete a series 
of questionnaires at T0, T2 and T3 within the school 
premises on electronic devices (Apple iPad®) using 
Qualtrics (Provo, Utah, USA). The questionnaires were 
piloted and modified to ensure there was no ambiguity 
in the questions and to identify any potential problems 
the participant might experience. Questionnaires were 
estimated to take no longer than 30  min to complete. 
Data collected using the self-efficacy for physical activ-
ity and walking [58, 83], health-related quality of life 
[84], reasons for engaging in physical activity [85, 86] and 
friendship nominations questionnaires will be published 
in a separate process evaluation paper. During all data 
collection visits, questionnaires were completed before 
anthropometric measurements were taken. Self-reported 
measures for emotion regulation, body weight, appear-
ance satisfaction, social media use and sleep quality will 
be reported in the present paper.

Emotion regulation
The Emotion Regulation Questionnaire for Children 
and Adolescents was used to assess cognitive reappraisal 
(changing the way one thinks about potentially emotion-
eliciting events) and expressive suppression (changing 
the way one behaviourally responds to emotion-elicit-
ing events) [87, 88]. This was a 10-item questionnaire 
and scores were calculated for cognitive reappraisal and 
expression suppression using a 7-point Likert scale, 
where higher scores on each subscale represented a 
greater use of that emotion regulation strategy. This 
instrument was evaluated with a sample of 827 partici-
pants (n469 (57%) female) aged between 10 and 18 years 
in Australia. Example items include “I control my feelings 

by not showing them” and in terms of construct validity,  
the comparative fit index was reported to be 0.942  
and the root-mean-square error of approximation was 
0.073 [87].

Body weight and appearance satisfaction
Using the questions adopted for the UK Millennium 
Cohort Study, body weight satisfaction was assessed 
using 3 questions previously used in an observational 
study of 10,904 14  year olds (n5496 girls; 50%) [89]: 
“Which of these do you think you are?” (underweight, 
about the right weight, slightly overweight, very over-
weight), “Have you ever exercised to lose weight or to 
avoid gaining weight?”, “Have you ever eaten less food, 
fewer calories or foods low in fat to lose weight or to 
avoid gaining weight?”. Responses were combined to gen-
erate a body satisfaction variable: satisfied or dissatisfied. 
Happiness with appearance was measured by asking, 
“On a scale of 1 to 7 where ‘1’ means completely happy 
and ‘7’ means not at all happy, how do you feel about 
the way you look?” Responses 1–6 were coded as ‘happy 
with appearance’ while a response of 7 was coded as ‘not 
happy with appearance’ [89].

Social media
There were three questions included in the question-
naire to assess social media usage (1) Do you use social 
media? (2) How often do you use social media? and (3) 
How many hours do you use social media on a typical 
day? Pupils were advised that, by social media, we meant 
Facebook, Twitter, Instagram, Snapchat, etc. Emotional 
investment in social media was assessed using the Social 
Media Use Integration Scale [90]. Similar to the meth-
odology used by Woods and Scott [91], the term “social 
media” replaced “Facebook” in six of the questions. Items 
were rated on a 5-point Likert scale from “strongly disa-
gree” to “strongly agree” and a higher overall score indi-
cated a greater level of emotional investment in social 
media. Questions 1 to 6 assessed social integration and 
emotional connection to social media for example, “I get 
upset when I can’t log on to social media”, while ques-
tions 7 to 10 assessed integration into social routines [90] 
for example, “Using social media is part of my everyday 
routine”. This questionnaire was completed by 467 ado-
lescents aged 11–17 years in Scotland and deemed to be 
reliable measure (Cronbach’s alpha = 0.78) [91].

Sleep quality
The Pittsburgh Sleep Index [92] is composed of 19 ques-
tions that assess 7 components (subjective sleep qual-
ity, sleep latency, sleep duration, sleep efficiency, sleep 
disturbance, use of sleep medication, and daytime dys-
function) and was used to measure sleep quality. Each 
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question was scored 0 (no difficulty) to 3 (severe dif-
ficulty), and a global score was then calculated (0–21). 
A higher score indicated poorer sleep quality [92]. This 
measure is commonly used with adolescents and items 
include for example, “During the past month, how would 
you rate your sleep quality overall?”. In a validation study 
with 216 Spanish adolescents and young people (aged 
14–24  years), moderate reliability was reported (Cron-
bach’s alpha = 0.72) [93], while when the instrument was 
used with a sample of Scottish adolescents, the Cron-
bach’s alpha value was 0.76 [91].

Intervention description
In intervention schools, school staff were asked to nomi-
nate female pupils aged 15–18  years (peer role mod-
els) with few existing extra-curricular commitments. 
These pupils were invited to train as walk leaders to lead 
younger pupils (aged 12–14  years) in 10–15-min walks 
before school and at break and lunch recess. In total, 
149 walk leaders (mean age ± standard deviation (SD) 
17 ± 0.8  years) were trained across the 9 intervention 
schools (mean number of walk leaders per school 17 ± 7). 
The intervention has been described in further detail 
previously [63]. In brief, the training programme for walk 
leaders was developed in consultation with the Physi-
cal Activity Co-Ordinator (Western Health and Social 
Care Trust) and was based on the Walking For Health 
Training (Public Health Agency & NI Health and Social 
Care Trusts). Training was theoretically underpinned by 
SDT and similar to the Bristol Girls Dance project [94], 
the training facilitator adopted an autonomy-support-
ive teaching style that strengthened walk leaders’ per-
sonal resources [63]. Training included an overview of 
the WISH Study, an understanding of health walks, the 
expectations of WISH walk leaders, knowledge of how 
to plan walks and keep walkers motivated. The training 
programme also included information on providing and 
encouraging social support among students to align with 
SDT. Walk leaders were provided with wrist worn heart 
rate monitors (Mi Band 3, Xiaomi, China) to guide the 
pace of the walk. Walk leaders were advised to check that 
their heart rate was approximately > 135  bpm (based on 
an estimated 70% maximal heart rate for a 16  year old) 
[95] and indicative of a brisk pace. The heart rate moni-
tors were a feedback tool and used to provide reassurance 
to walk leaders that the walks were of sufficient intensity. 
The walk leaders were asked to monitor the pace of the 
walk, regularly remind pupils that they should be walking 
at a brisk pace and although there would have been vari-
ations in fitness and perceived effort among pupils, this 
was reflective of a walking group. For most pupils, if they 
were walking at the same pace as the walk leaders, they 
would have been walking at a brisk pace. Walk leaders 

were also trained to look out for other signs that they 
were walking at a brisk pace (breathing a little faster; feel-
ing a little warmer; feel their heart beating a little faster; 
still able to hold a conversation) should they choose 
not to wear the heart rate monitor. Cue-cards were also 
provided to remind the walk leaders to ensure that the 
walking pace was brisk, and the walk leaders were asked 
to refer to these cards during the walks. The heart rate 
monitors were used only as a tool to guide the pace of 
the walk and were not used for data collection purposes. 
Walk leaders self-reported their physical activity, self-
efficacy for physical activity and physical activity enjoy-
ment pre- and post-intervention. These findings will be 
reported as part the process evaluation. All walks took 
place in school grounds, schools were asked to sched-
ule up to 3 walks per day (before school, at break and at 
lunch recess). If it was not possible to schedule 3 walks 
per day, at a minimum, schools were requested to sched-
ule 2 walks per day. Pupils could self-select the walks 
to attend and pupils were encouraged to participate in 
as many walks as possible each week. Two walk leaders 
accompanied each walk, one at the front and one at the 
back of the group. If possible, a third walk leader was pre-
sent in the middle of the group. Walk leaders encouraged 
the younger pupils, set the pace of the walk, and ensured 
the safety of pupils. As part of the training and through 
regular communication, walk leaders were encouraged 
to decide the format of the walks for example, the use of 
music or games and routes taken. They could also choose 
to introduce themed walks (for example, Easter Treas-
ure Hunt). The training also informed walk leaders of the 
support available for them in this role. Walk leaders were 
able to self-select the walks that they would like to lead, 
and the timetable was determined by the preferences of 
the walk leaders. Within a supportive training environ-
ment, walk leaders were provided with the skills and 
competence to run the walking programme within their 
school.

Following baseline measurements, the intervention was 
delivered for the whole school year. Allowing for holi-
days, exams, educational trips, and other school events 
intervention length varied across schools but was offered 
for a minimum of 18 and a maximum of 21 weeks (mean 
19.9 ± 0.97 weeks). As part of the social support compo-
nent of the intervention, walk leaders were invited to join 
a separate closed social media group/page (Facebook and 
Instagram) which included opportunities to share pro-
gress and useful information. Social support and encour-
agement were also provided to walk leaders via regular 
updates from the research team which included: strate-
gies to address barriers to participation, recognising pro-
gress; links to websites and resources; and vignettes of 
support and advice from other walk leaders. The social 
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media pages were only accessible to those in the inter-
vention and were moderated by named members of the 
research team for data protection purposes.

A booster session was held in each intervention school. 
The aim of this session was to rejuvenate the programme 
after the Easter holidays, improve engagement and meet 
with walk leaders and the younger pupils together to dis-
cuss any potential issues. Each booster session took place 
2–6 weeks (mean 4.1 ± 1.4 weeks) before the end of inter-
vention data collection. Sessions lasted approximately 
60 min and were led by the Trial Managers. Walk lead-
ers and the younger pupils all attended the session where 
they received an update on study progress, the purpose 
of the intervention, incentives for taking part (walk lead-
ers) or for taking part in data collection (younger pupils). 
All in attendance had the opportunity to provide verbal 
feedback on the programme and issues including imple-
mentation of the intervention, attendance at walks, walk-
ing timetables and walking routes were discussed. During 
this session, younger pupils from each school nominated 
a Walk Leader Champion to act as the main contact with 
the Research Team. The booster session ended with a 
group walk to emphasise again the importance of walking 
at a brisk pace.

Attendance at walks
The fidelity of each walk was assessed through a self-
report checklist completed by walk leaders. This noted 
attendees, walk duration and location (indoor/outdoor).

Data analysis Data were entered electronically on a 
secure file storage system and password protected. Data 
were anonymised by assigning a unique identification 
number to each pupil. All paper data entry forms were 
entered and then checked by another researcher. All 
data files were inspected for omissions and errors. Dou-
ble data checking was completed for the primary (total 
physical activity) and secondary outcomes. All inconsist-
encies or implausible values were investigated and recti-
fied. Missing and out-of-range data were checked against 
paper data collection forms to confirm values and correct 
them if necessary. The statistician (IML) who performed 
the data analyses was blinded to allocation throughout 
the study and data analysis did not occur until the Statis-
tical Analysis Plan had been finalised, added to the Trial 
Registration [67] and sent to the External Member of the 
Trial Steering Committee (TSC).

The Statistical Analysis Plan has been published previ-
ously [67]. In brief, the main analysis for each outcome 
was undertaken on a modified ‘intention-to-treat’ (ITT) 
basis, i.e. all pupils with a recorded outcome at T0 and 
T2 were included in the analysis and were analysed 

according to the group to which they were allocated. A 
similar approach was used for the analysis of outcomes 
at T0 and T1 and at T0 and T3. Pupils were included in 
the analysis regardless of adherence to the physical activ-
ity intervention. The number of and reasons for loss to 
follow-up was reported, and the baseline characteris-
tics of pupils included in the analysis to those excluded 
from the analysis was conducted. All quantitative analy-
sis was conducted using R [96] and RStudio [97] version 
2023.6.1.524 (release Mountain Hydrangea). Statistical 
tests and confidence intervals were two-sided. Between-
group comparisons were calculated and presented with 
95% confidence intervals wherever possible. The statisti-
cal significance level was set at the 5% level for the pri-
mary analysis. For secondary outcome analyses, since 
no statistical power calculations were undertaken for 
these assessments, these analyses were presented with 
point estimates and 95% confidence intervals but without 
p-values.

All comparative analyses allowed for the clustered nature 
of the of the data and ensured correct confidence inter-
vals and type I error rates were calculated. For each out-
come, unless otherwise specified, the main analysis was 
the covariate-adjusted analysis, which adjusted for the 
child-level covariates (level 1): baseline value for the 
outcomes of interest [e.g., baseline total physical activ-
ity (cpm) in the primary analysis], age, and BMI z-score. 
Unadjusted between-group differences were presented 
for completeness. School and student recruitment and 
retention were presented as a CONSORT flow chart for 
schools by trial arm (Fig. 1). Recruitment, retention, and 
data provision were also summarised descriptively.

Results
Eighteen schools were recruited with 589 pupils, of which 
286 (48.6%) were in the nine schools allocated to the 
intervention arm (Fig.  1). Of the participating schools, 
12 (n pupils = 385, 65%) were in NI and 6 (n pupils = 201, 
35%) were in Ireland. The cluster size ranged from 25 to 
51 pupils (mean 32.7 ± 6.6). Baseline characteristics of 
intervention (n = 286) and control (n = 303) pupils are 
shown in Table 1. Across all timepoints, less than 1% of 
pupils refused to have their weight measured but com-
pleted all other anthropometric measurements (height, 
waist and hip circumference). There were differences in 
the classification of deprivation levels between the two 
jurisdictions (Ireland: Pobal Interactive Map [72]; NI: 
Multiple Deprivation Measures [73]). Of the Irish schools 
(n = 6) involved, n = 3 (50%) were classified as disadvan-
taged and n = 3 (50%) were marginally below average in 
terms of deprivation based on the Pobal HP description 
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[72]. Of the NI schools involved, n = 2 (16.7%) were in the 
top 20% of deprived areas [73].

Accelerometer wear time
The median overall wear time was between 5 and 6 days 
at each time point (Supplementary Table  1). The num-
ber of pupils meeting the wear time criterion (at least 
2  days) was highest at baseline (T0) (n = 535, 91%), but 
this decreased to 84% (n = 457) and 87% (n = 455) by T2 
and T3, respectively. The control group had a higher pro-
portion of pupils with sufficient wear time and a lower 
proportion of missing data than the intervention group 
at each time point (Supplementary Table 1). Age, height, 

weight, BMI z-scores, waist circumference, hip circum-
ference, and waist-to-hip ratio of pupils who met the 
minimum wear time criteria were similar to those who 
did not meet this criterion at T0, T2, and T3 (Supple-
mentary Table 2).

Total physical activity
Age, BMI z-scores, and T0 total physical activity levels 
were similar between those providing T2 physical activ-
ity data and those with missing data at this timepoint (i.e. 
missing either due to insufficient wear time, pupil with-
drawal from the study, or any other reason for not pro-
viding physical activity data; Supplementary Table  3). 

Fig. 1 CONSORT Flow Diagram
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However, missing T2 physical activity data, was related to 
group allocation and school (Supplementary Table 3). We 
found higher proportions of missing physical activity at 
T2 in the intervention versus control group (missing: 32% 
vs. 13%) and across certain schools (min–max % miss-
ing: 0–53%). Therefore, it was not assumed that data were 
missing at random, and consequently, no imputation of 
missing values was performed. There were n = 435 pupils 
who had physical activity data at both T0 and T2 (n = 154 
pupils missing/insufficient data at T0 or T2), with n = 179 
in the intervention group (n = 107 pupils missing/insuffi-
cient data at T0 or T2) and n = 256 in the control group 
(n = 47 pupils missing/insufficient data at T0 or T2). The 
total and number of pupils per group providing physi-
cal activity data for other timepoints are presented in 
Table 2.

At baseline, pupils in both groups engaged in a median 
(IQR; min–max) of 683 (229; 302–1849) cpm of physical 
activity. The mean post-intervention total physical activty 
for the intervention group was 676 cpm and 710 cpm in 
the control group (Table 2). Post-intervention total physi-
cal activity did not statistically differ between groups 
when adjusted for age, body mass index z-scores and 
baseline physical activity (mean difference, -33.5, 95% 
CI = -21.2 to 88.1; p = 0.213, Supplementary Table  4a). 
Similar findings were provided for a model adjusted only 
for baseline total physical activity (unadjusted analysis, 
see Supplementary Table 4b). Although the control group 
had statistically (albeit only slightly) higher light physical 
activity versus the intervention group at T1, there were 

no between-group differences for the other secondary 
physical activity outcomes and sedentary behaviour at 
any timepoint providing an overall indication that the 
intervention did not have a beneficial effect on levels of 
physical activity (Table 2).

At baseline, some 12% (n = 66) of pupils were achiev-
ing the recommended 60 min of MVPA per day [6], (15% 
of intervention pupils and 10% of control pupils respec-
tively), Supplementary Table 5.

School‑time physical activity
At baseline, the median (IQR) total physical activity was 
635 (238) cpm for the intervention group and 614 (208) 
cpm for the control group. At the end of the interven-
tion, total physical activity decreased to median (IQR) 
572 (302) cpm in the intervention group and 532 (208) 
cpm in the control group. As outlined in Table  3, there 
were no differences between the groups for time spent in 
sedentary behaviour, total, light, moderate, or vigorous 
intensity physical activity across the school day at end of 
intervention.

Self‑reported measures of health and wellbeing
Across the four questionnaires included in this analysis, 
the proportion of missing data was low and ranged from 
0 to 11.5% at all timepoints. Imputation for missing data 
was not undertaken as data were not missing at random. 
There were differences in the proportion of missing data 
between groups (intervention and control) and between 
schools.

Table 1 Characteristics of sample at baseline (T0)

NI Northern Ireland, IQR Interquartile range, SD Standard deviation, BMI body mass index

Variable Overall (n = 18 schools; 
n = 589 pupils)

Intervention (n = 9 schools; 
n = 286 pupils)

Control (n = 9 
schools; n = 303 
pupils)

Country, N (%):

 Ireland 204 (34.6%) 85 (29.7%) 119 (39.3%)

 NI 385 (65.4%) 201 (70.3%) 184 (60.7%)

Age in years; median (IQR; range) 13 (1.0; 12–14) 13 (1.0; 12–14) 13 (1.0; 12–14)

Height (cm); mean (SD) 158 (7) 158 (6) 159 (7)

Weight (kg); median (IQR; range) 52 (14; 31–142) 52 (14; 32–127) 51 (14; 31–142)

BMI z-score; mean (SD) 0.65 (1.21) 0.66 (1.20) 0.64 (1.22)

BMI categories [79], N (%):

 Underweight 45 (7.6%) 20 (7.0%) 25 (8.3%)

 Normal weight 321 (54.5%) 157 (54.9%) 164 (54.1%)

 Overweight 131 (22.2%) 65 (22.7%) 66 (21.8%)

 Obese 86 (14.6%) 41 (14.3%) 45 (14.9%)

Waist circumference (cm); median (IQR; range) 69 (13; 53–131) 69 (13; 53–121) 70 (12; 54–131)

Hip circumference (cm); median (IQR; range) 88 (11; 63–133) 88 (11; 63–133) 87 (11; 70–127)

Waist:Hip ratio; median (IQR; range) 0.8 (0.1; 0.7–1.1) 0.8 (0.1; 0.7–1.0) 0.8 (0.1; 0.7–1.1)
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Emotion regulation
At baseline, the median (IQR) score for cognitive 
appraisal was 28 (8) and 27 (8) for the intervention and 
control groups, respectively. The median (IQR) score 
for expressive suppression was 15 (6) in both the inter-
vention and control groups and no between-group  
differences were observed for cognitive reappraisal or 
expressive suppression at any timepoint.

Body weight & appearance satisfaction
Most pupils responded that they were happy with their 
appearance (95%) but dissatisfied (74%) with their body-
weight at baseline and this was similar between interven-
tion and control groups (Table 4). Adjusting for baseline 

age, BMI z-score, and satisfaction with bodyweight, there 
were between-groups differences observed in happi-
ness with appearance at T2 and T3, and satisfaction with 
bodyweight at T2. The odds of pupils in the interven-
tion group being satisfied with their bodyweight at T3 
was 54% (95% CI = 22% to 73%) lower compared with the 
odds for those in the control group (Table 4). In addition, 
for every 1-unit increase in BMI the odds of being satis-
fied with bodyweight decreased by 47% (95% CI = 33%  
to 57%).

Social media
At baseline, most participants (n = 524, 89%) used social 
media daily (89% in both intervention and control 

Table 2 Physical activity outcomes

IQR Interquartile range, CI Confidence interval, ICC Intraclass Correlation Coefficient, EMM Estimated marginal means, MVPA Moderate-to-vigorous physical activity, T0 
Baseline, T1 Mid-intervention, T2 End of intervention, T3 12-month follow-up
a Estimated marginal means at each timepoint were adjusted for baseline measure of the outcome (e.g., total physical activity in cpm) at baseline, BMI z-score, and 
baseline age
b Primary outcome
c Robust linear mixed model analysis estimates reported
d Complete case analysis for T0-T2: n435 pupils overall (n179 intervention group; n256 control group); T0-T1: n471 pupils overall (n212 intervention group; n259 
control group); T0-T3: n439 pupils overall (n190 intervention group; n249 control group)

Outcome Intervention Control Between‑group differences 
(1–0)d

Time N (%) Median (IQR) N (%) Median (IQR) EMMa 95% CI ICC

Total physical activity (cpm) T0 248 (87) 695 (243) 287 (95) 673 (217)

T1 235 (82) 682 (261) 265 (88) 681 (273) -22.5 -67.4 to 22.3 0.07

T2b 194 (68) 683 (299) 263 (87) 675 (268) -33.5 -88.1 to 21.2 0.09

T3 201 (70) 608 (274) 254 (84) 626 (249) 7.5c -28.5 to 43.6 0.05

MVPA (min/d) T0 248 (87) 36.1 (23.0) 287 (95) 35.3 (19.8)

T1 235 (82) 36.6 (25.6) 265 (88) 38.2 (22.8) -1.1 -5.6 to 3.4 0.07

T2b 194 (68) 38.6 (29.5) 263 (87) 36.8 (22.3) -1.5 -6.6 to 3.6 0.08

T3 201 (70) 33.3 (25.1) 254 (84) 32.8 (22.2) 0.1 -6.3 to 6.5 0.17

Vigorous physical activity (min/d) T0 248 (87) 8.4 (9.6) 287 (95) 8.5 (9.1)

T1 235 (82) 9.1 (11.9) 265 (88) 9.1 (11.3) -0.8 -2.9 to 1.3 0.06

T2b 194 (68) 9.1 (12.0) 263 (87) 8.8 (10.0) -0.6 -2.4 to 1.2 0.02

T3 201 (70) 6.8 (9.7) 254 (84) 7.4 (11.6) -0.1 -2.8 to 2.7 0.12

Moderate physical activity (min/d) T0 248 (87) 27.7 (15.1) 287 (95) 25.9 (12.5)

T1 235 (82) 27.6 (14.8) 265 (88) 25.9 (15.0) -0.2 -3.2 to 2.8 0.08

T2b 194 (68) 28.1 (16.4) 263 (87) 26.5 (12.3) -0.8 -4.6 to 3.0 0.11

T3 201 (70) 24.5 (14.4) 254 (84) 24.6 (13.7) 0.1 -3.8 to 4.1 0.14

Light physical activity (min/d) T0 248 (87) 191 (55) 287 (95) 187 (60)

T1 235 (82) 176 (54) 265 (88) 185 (59) -8.6 -16.9 to -0.3 0.02

T2b 194 (68) 174 (60) 263 (87) 185 (66) -8.6 -21.6 to 4.4 0.07

T3 201 (70) 167 (54) 254 (84) 171 (54) 1.6 -10.3 to 13.5 0.09

Sedentary behaviour (min/day) T0 248 (87) 539 (81) 287 (95) 544 (101)

T1 235 (82) 534 (91) 265 (88) 542 (112) -3.3c -10.6 to 17.2 0.02

T2b 194 (68) 548 (104) 263 (87) 547 (119) 1.4 -19.4 to 22.1 0.05

T3 201 (70) 545 (96) 254 (84) 554 (89) -5.5 -23.9 to 13.0 0.05
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groups). At the end of the intervention, n = 506 (93%) of 
participants used social media 2–3 times per week (93% 
intervention vs 94% control group). At 12-month follow-
up, there was a further reduction in the frequency of 

social media use with the majority n = 494 (94%) of par-
ticipants stating that they used social media once per 
week (94% in both the intervention and control groups). 
In terms of time spent on social media, only 6.5% of par-
ticipants said they spent less than one hour per day on 
social media at baseline. 37.4% spent 1–3 h per day, 39% 
spent 3–6  h per day and 13.4% spent ≥ 6  h per day on 
social media with no between-group differences in emo-
tional investment in social media (Table  5). There were 
no differences in physical activity (cpm) between the 
intervention and control groups at T2 when adjusting for 
baseline physical activity and time spent on social media.

Sleep quality
At baseline, the median (IQR) score for sleep quality was 
6 (3) and 4 (4) for the intervention and control groups, 
respectively. There were no between-group differences 
for sleep quality at any timepoint.

Attendance at walks
Fidelity checklists recorded a total of 371 walks across the 
intervention. There was variation in the number of walks 
recorded per school (range 2–104). Schools were asked 
to schedule up to 3 walks per day (before school, at break 
and at lunch recess). If it was not possible to schedule 
3 walks per day, at a minimum, schools were requested 
to schedule 2 walks per day, however based on data col-
lected from the fidelity checklists, the mean number of 
walks that took place per school was 41.2 ± 34.4 which 
equated to 2.1 walks per school per week of the interven-
tion. In terms of the size of the walking groups, the mean 
number of pupils per intervention school was 32 ± 6, 

Table 3 School-time physical activity

IQR Interquartile range, CI Confidence interval, ICC Intraclass Correlation Coefficient, EMM Estimated marginal means, MVPA Moderate-to-vigorous physical activity, T0 
Baseline, T2 End of intervention

Outcome Intervention Control Between‑group differences 
(1–0)

Time N (%) Median (IQR) N (%) Median (IQR) EMM 95% CI ICC

Total physical activity (cpm) T0 248 (87%) 635 (238) 273 (90%) 614 (208)

T2 189 (66%) 572 (302) 260 (86%) 532 (208) 23.7 -79.4 to 126.8 0.34

MVPA (min/d) T0 248 (87%) 19 (13) 273 (90%) 18 (10)

T2 189 (66%) 17 (13) 260 (86%) 15 (10) 1.7 -3.1 to 6.5 0.32

Vigorous physical activity (min/d) T0 248 (87%) 3 (4) 273 (90%) 3 (4)

T2 189 (66%) 3 (5) 260 (86%) 2 (3) 0.9 -0.7 to 2.5 0.15

Moderate physical activity (min/d) T0 248 (87%) 15 (9) 273 (90%) 14 (7)

T2 189 (66%) 14 (8) 260 (86%) 12 (7) 0.9 -2.6 to 4.3 0.34

Light physical activity (min/d) T0 248 (87%) 79 (30) 273 (90%) 79 (28)

T2 189 (66%) 71 (26) 260 (86%) 71 (35) 0.1 -10.8 to 11.1 0.25

Sedentary behaviour (min/day) T0 248 (87%) 289 (34) 273 (90%) 290 (35)

T2 189 (66%) 296 (41) 260 (86%) 300 (35) -1.1 -16.7 to 14.5 0.32

Table 4 Bodyweight satisfaction and happiness with appearance

CI Confidence Interval, OR Odds ratio, T0 Baseline, T2 End of intervention, T3 
12-month follow-up

Overall Intervention Control Difference
N (%) N (%) N (%) OR (95% CI)

Happiness with appearance [89]

Happy with appearance, T0:

 • Unhappy 32 (5%) 18 (6%) 14 (5%)

 • Happy 557 (95%) 268 (94%) 289 (95%)

Happy with appearance, T2:

 • Unhappy 43 (8%) 17 (7%) 26 (9%) 0.66

 • Happy 499 (92%) 237 (93%) 262 (91%) (0.26, 1.70)

Happy with appearance, T3:

 • Unhappy 29 (6%) 15 (6%) 14 (5%) 1.29

 • Happy 491 (94%) 223 (94%) 268 (95%) (0.56, 2.99)

Satisfied with bodyweight [89]

Satisfied with bodyweight, T0:

 • Dissatisfied 433 (74%) 215 (75%) 218 (72%)

 • Satisfied 156 (26%) 71 (25%) 85 (28%)

Satisfied with bodyweight, T2:

 • Dissatisfied 413 (76%) 194 (76%) 219 (76%) 0.96

 • Satisfied 129 (24%) 60 (24%) 69 (24%) (0.57, 1.60)

Satisfied with bodyweight, T3:

 • Dissatisfied 398 (77%) 169 (71%) 229 (81%) 0.46

 • Satisfied 122 (23%) 69 (29%) 53 (19%) (0.27, 0.78)
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while the mean attendance per walk was 6 ± 5 (range 
0 – 30 pupils). In total, n = 74 (25.9%) of intervention 
pupils did not participate in any walks over the interven-
tion. The mean number of walks attended per pupil was 
8.1 ± 14.2. The mixed-methods process evaluation fol-
lowed the RE-AIM Framework and explored factors that 
impacted the delivery and implementation of the inter-
vention. To allow adequate space to fully discuss the pro-
cess evaluation, results will be reported elsewhere.

Discussion
The limited effectiveness of previous physical activity 
interventions among adolescent girls has led to calls for 
more novel school-based approaches and improvements 
to the quality of physical activity opportunities offered 
across the school day [98, 99]. The WISH intervention 
was considered novel as the effectiveness of a peer-led 
walking intervention among adolescent populations was 
untested in a fully powered trial. Despite the changes 
observed during the pilot study [58], the data presented 
in this paper suggests that the WISH intervention did 
not increase device measured physical activity or reduce 
sedentary behaviour when delivered across an academic 
school year. Given the reported associations between 
physical activity and mental wellbeing [100], sleep [101], 
body image [102], and social media [103], a number 
of questionnaires were used to assess any changes as a 
result of the WISH intervention. Considering that physi-
cal activity behaviour did not change, it was therefore 
not unexpected that sleep quality, emotional investment 
in social media, emotion regulation and body weight & 
appearance satisfaction did not differ between the con-
trol and intervention groups.

Overall, the findings reported in this study were sur-
prising as the feasibility study conducted in six schools 
(2 intervention and 4 control, n = 199 pupils) showed 
that the 12 week walking intervention increased physical 
activity across the school day by 8.27 min/day compared 
to a decrease of 2.14 min/day in the control group [58]. 
The relatively short intervention period (12  weeks) and 
small sample size of the feasibility study indicated that a 
larger evaluation was necessary to ensure that the find-
ings reported in the feasibility study could be maintained 
when ‘scaled-up’. Feasibility studies are a key stage in the 
development of almost all large-scale, efficacy/effective-
ness intervention trials, however it is acknowledged that 
generalisability biases can impact the success of scaling-
up from feasibility to definitive trial in interventions 
[104].

It is important to acknowledge that the intervention 
was conducted against the background of the COVID-
19 pandemic. The overall study period was from Sep-
tember 2021 to October 2022, schools had reopened 
after COVID-19 lockdowns however, many of the 
school-based measures introduced to reduce infec-
tion rates remained in place [105]. The intervention 
was planned for the full school year, however due to 
the COVID-19 pandemic, it was no longer possible to 
conduct the study in two phases (over two years) and 
all baseline data collection had to be completed before 
schools were randomised to control or intervention. 
This meant that intervention start date ranged from 
late November to early December 2021. In addition, 
although the intervention commenced in all schools 
before the Christmas holidays, on the return to school, 
teachers reported an increase in pupil and walk leader 

Table 5 Emotional investment in social media

IQR Interquartile range, EMM Estimated marginal means, ICC Intra-class correlation coefficient, T0 Baseline, T1 Mid-intervention, T2 End of intervention, T3 12-month 
follow-up
a Estimated marginal means at each timepoint were adjusted for baseline measure of the outcome (e.g., total physical activity in cpm) and baseline BMI z-score, and 
baseline age

Outcome Intervention Control Between‑group differences (1–0)

Time N (%) Median (IQR) N (%) Median (IQR) EMMa Unadjusted 95% CI ICC

Total social media use integration [90] T0 271 (95) 39.0 (15.0) 282 (93) 39.0 (15.0)

T2 241 (84) 41.0 (14.0) 276 (91) 41.0 (14.0) -1.47 -3.15 to 0.21 0.00

T3 224 (78) 42.0 (14.0) 275 (91) 42.0 (14.0) 0.10 -2.83 to 3.04 0.08

Integration into social routines [90] T0 271 (95) 18.0 (6.0) 282 (93) 18.0 (6.0)

T2 241 (84) 20.0 (6.0) 276 (91) 20.0 (7.0) -0.34 -1.10 to 0.41 0.01

T3 224 (78) 20.0 (5.0) 275 (91) 20.0 (5.0) 0.16 -1.03 to 1.34 0.08

Social Integration Emotional Connection [90] T0 271 (95) 20.0 (10.0) 282 (93) 20.0 (11.0)

T2 241 (84) 22.0 (10.0) 276 (91) 23.0 (11.0) -1.16 -2.34 to 0.02 0.00

T3 224 (78) 23.0 (9.3) 275 (91) 24.0 (9.0) -0.10 -1.96 to 1.77 0.06
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absences due to COVID-19 which had implications for 
restarting the programme in early 2021.

Although, this was a robust and well-planned inter-
vention, changes to school environments may have 
affected the implementation of the intervention. For 
example, many schools used a staggered break and 
lunch time schedule meaning that the walk leaders 
may have had a different break and lunch time to the 
intervention pupils affecting the involvement of walk 
leaders in the programme. Some schools continued to 
place students in class/year group bubbles to ensure 
social distancing and in some schools the sports hall 
was used as additional teaching space which had impli-
cations for being able to offer an indoor walking route 
in the event of adverse weather. Mask wearing was 
compulsory in NI schools until 21st March 2022 and in 
schools in Ireland until 28th February 2022 [106, 107]. 
Research suggests that face masks have little effect in 
low to moderate intensity activities as the physiologi-
cal demands are low [108], however, it is unknown if 
face masks were a barrier to participating in the walks 
among this cohort. Full details on the intervention 
delivery, implementation and factors that affected par-
ticipation, motivation, and enjoyment of the interven-
tion will be reported in a separate process evaluation 
paper.

Pupil and staff absences were high in this academic 
year. For example, within the six NI intervention schools, 
the proportion of pupils absent from school was highest 
in 2021/22 (11.2%), compared with 2020/21 (6.6%) and 
2019/20 (8.1%) [109]. In addition, for the 2021/22 aca-
demic year, a total of 34,972 calendar days were lost as 
a result of staff absences due to COVID-19 in NI post-
primary schools [110]. For pupils, the return to school in 
September 2021, was reported as being a particularly dif-
ficult transition and following the easing of restrictions, 
children reported emotional overwhelm and physical 
fatigue leading to the avoidance of physical activity [111].

Changing physical activity levels among adolescent 
girls through school-based interventions is challenging, 
as reported in several systematic reviews and meta-anal-
ysis [31, 112, 113]. Consistent with the results of several 
recent robust and well-designed studies, this study adds 
to the evidence that school-based physical activity inter-
ventions have had limited impact on the physical activ-
ity levels of adolescent girls. The PLAN-A intervention 
was a peer-led physical activity programme which ran 
for 5–6 months and was implemented in 10 post-primary 
schools, the intervention did not change accelerometer- 
measured weekday MVPA or associated secondary  
outcomes [20]. The Girls Active project which pro-
vided a support framework for 10 intervention schools 
to review and change their physical activity policies  

did not change accelerometer-measured MVPA at 14 
month follow-up [114].

In theory, the WISH intervention held considerable 
promise, it was a low-cost intervention that was enjoyed 
by pupils and walk leaders and viewed positively by 
teachers. However, issues around the implementation, 
school environment and attendance at walks meant that 
accelerometer-measured physical activity and associ-
ated secondary outcomes were unchanged in this c-RCT. 
A number of strategies were implemented to encourage 
attendance at the walks; the implementation of the inter-
vention was informed by Patient and Public Involvement 
(PPI) [75], reward cards were used for pupils to self-
monitor their attendance [63] and a booster session was 
held to rejuvenate the programme. Despite these efforts, 
a small number of walks were initiated, and implemen-
tation of the intervention varied across schools. A criti-
cism of previous school-based interventions is the lack 
of focus on the school environment [115] and there have 
been recent calls for researchers to focus “on creating the 
best intervention approach for each setting for the agreed 
outcome of interest, and then seek an evaluation design 
that facilitates the assessment of the efficacy of that 
approach” [115]. Context, which incorporates the school 
setting, ethos, staff, facilities, and sociodemographic 
factors is key to effective school-based physical activity 
interventions but has rarely been considered in interven-
tion design [115]. Reflecting on the WISH intervention, 
particularly post-pandemic, leads the authors to con-
clude that there is a need to consider a context-specific 
approach for future school-based physical activity inter-
ventions as an alternative to the cluster RCT study design 
to evaluate such interventions [115].

Strengths and limitations
The main strength of this study was the robust method-
ology employed. The WISH Study methods, including 
the statistical analysis plan were prospectively registered. 
The intervention was aligned to the MRC Framework 
for complex interventions [64] and followed a promising 
feasibility study [58]. The feasibility study was informed 
by qualitative research with adolescents [54]. The design 
and implementation of the definitive trial was guided by 
the Youth Advisory Group (YAG) [75]. The conducted 
study adhered to the previously published study protocol 
[63], the trial was registered prospectively and an inde-
pendent External Member of the TSC was appointed. 
Sample size and cluster size requirements were met for 
each timepoint. Physical activity was measured using 
accelerometers and the study was fully powered to detect 
differences in total physical activity. A largely inactive 
population was recruited and baseline physical activity 
levels were consistent with previously reported physical 



Page 15 of 19Murphy et al. Int J Behav Nutr Phys Act           (2024) 21:19  

activity levels in this population group [26, 29, 116]. 
Data were not analysed until the statistical analysis plan 
had been sent to the external member of the TSC and 
uploaded to the trial registration. Across four data collec-
tion timepoints, n = 2213 accelerometers were issued to 
participants. Only n = 3 (0.14%) devices were unreturned. 
Pupils were engaged with data collection and at all time-
points > 84% of enrolled pupils met wear-time criteria.

A limitation of this study was the use of fidelity check-
lists to monitor adherence to the intervention and attend-
ance at walks. Despite frequent reminders and options 
to complete the checklist online or return a hard copy 
form, walk leaders reported forgetting to complete the 
forms and, in some cases, forms were completed poorly. 
As a result, it is not possible to determine with certainty 
how many walks occurred over the course of the inter-
vention. Some walks may have taken place but due to 
walk leader absences were undocumented. Although the 
planned intervention duration was to be a minimum of 
20 weeks, this was more challenging in schools in Ireland 
as their academic year ended 4–6  weeks before schools 
in NI; for two of these schools, the intervention dura-
tion was 18 weeks (excluding school closures). Lastly, the 
accelerometer data analysis outlined in the present paper 
was based on a robust and well-established method that 
uses cut-points to estimate time spent in different move-
ment intensities [77]. However, in recent years, the meth-
ods used to analyse accelerometer data have evolved and 
there is growing consensus that raw acceleration data 
(average acceleration and intensity gradient) metrics 
should be used to fully describe physical activity profiles 
[117, 118]. Although it is beyond the scope of this paper, 
future research should consider this type of analysis to 
provide further insight and increase the comparability of 
accelerometer data.

There were several deviations from our original prereg-
istered protocol and statistical plan. In our original sta-
tistical plan we had intended to adjust the false discovery 
rate using the Benjamini–Hochberg Procedure, however, 
we chose not to do this in keeping with the recommen-
dations for multi-level models by Gelman and colleagues 
[119]. We also did not adjust for deprivation due to the 
differences in these measures across Ireland and NI. The 
booster sessions held in intervention schools to reju-
venate the programme after the Easter holidays were 
not part of our published study protocol but were con-
sidered necessary based on pupil engagement with the 
intervention.

Conclusions
‘Scaling up’ physical activity interventions is challenging 
and despite a promising feasibility study, this definitive 
trial has demonstrated that in this context, the WISH 

intervention did not increase levels of physical activ-
ity or associated secondary outcomes among adolescent 
girls. In theory, the WISH intervention held considerable 
promise, it was a low-cost intervention that was enjoyed 
by pupils and walk leaders and viewed positively by 
teachers. However, school environments have changed 
due to the COVID-19 pandemic and there were issues 
around the implementation of the intervention. For 
future school-based physical activity interventions, there 
is a need to consider a context-specific approach.

Abbreviations
BMI  Body mass index
CI  Confidence interval
cpm  Counts per minute
c-RCT   Cluster randomised controlled trial
EMM  Estimated marginal means
ICC  Intraclass Correlation Coefficient
IQR  Interquartile range
MRC  Medical Research Council
MVPA  Moderate-vigorous physical activity
NI  Northern Ireland
PE  Physical Education
SD  Standard deviation
SDT  Self-Determination Theory
TSC  Trial Steering Committee
WISH  Walking In ScHools Study
WHO  World Health Organisation
YAG   Youth Advisory Group

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12966- 024- 01563-0.

Additional file 1: Supplementary Table 1. Number (%) of pupils with 
sufficient wear time across groups and timepoints. Supplementary 
Table 2. Characteristics of pupils with sufficient vs insufficient wear 
time. Supplementary Table 3. Baseline (T0) characteristics of pupils who 
were missing physical activity data at baseline or end of intervention. Sup‑
plementary Table 4. a: Linear mixed model for the effect of intervention 
(group) on post-intervention (T2) physical activity (counts per minute, 
cpm). Adjusted for baseline age, BMI z-scores, and baseline total physical 
activity. Supplementary Table 4. b: Adjusted (left; adjusting for baseline 
age, BMI z-scores, and baseline total physical activity) and unadjusted 
(right; adjusted only for baseline total physical activity) linear mixed model 
for the effect of intervention (group) on post-intervention (T2) physical 
activity (counts per minute, cpm). Supplementary Table 5. The number 
(%) of pupils meeting recommended physical activity guidelines across 
groups and timepoints.

Additional file 2. 

Acknowledgements
We are extremely grateful to the staff, pupils and parents in the schools that 
took part in the WISH Study. The authors gratefully acknowledge the work of 
Yolande Butcher, WISH Support Assistant for her assistance with all aspects 
of the study. We extend our thanks to Naomi Bell, Jordan Fleming, Jordan 
Kavanagh, Sofia Marini, Tessa Campbell, Caitlin Fallis, Clare Conway, Samantha 
McCombe, Daniel Fernández Argüelles, Sinead Martin, Emma McCay, Elisha 
McBride and Layla Alvey who have been involved in the study during their 
undergraduate/postgraduate studies. We extend our thanks to colleagues 
who provided accelerometers so generously (Prof Ruth Hunter (Queen’s 
University Belfast), Prof Mark Tully, Sinead Connolly, Prof Laurence Taggart 
and Prof Brenda O’Neill (Ulster University, UU), Prof Catherine Woods and Prof 

https://doi.org/10.1186/s12966-024-01563-0
https://doi.org/10.1186/s12966-024-01563-0


Page 16 of 19Murphy et al. Int J Behav Nutr Phys Act           (2024) 21:19 

Elaine Murtagh (University of Limerick), Dr Sarahjane Belton (Dublin City Uni-
versity), Thanks to Andrina Gaston (UU) for providing iPads to assist with data 
collection. We are also thankful to Lesley Finlay (Western Health and Social 
Care Trust) for her help in developing the walk leader training programme 
and Dr Finola Ferry (UU) for her help with data analysis. Prof Niamh Murphy 
(South East Technological University) was involved as the External Member of 
the Trial Steering Committee, and we are grateful for her expertise and guid-
ance. Lastly, we thank Dr James Steele (Solent University) for providing advice 
regarding the statistical analysis.

Authors’ contributions
The study design and concept were conceived by AC, MHM and AMG. AC 
conducted the feasibility study as part of her PhD under the supervision of 
MHM and AMG and submitted the initial ethics application. RJ designed the 
process evaluation and advised on study methodology. IML wrote the statisti-
cal analysis plan, and conducted the sample size calculation and data analysis. 
SMO’K and LCD were Trial Managers on the study and were responsible for 
ethical approval, school and pupil recruitment, data collection and data clean-
ing. SMO’K prepared the first draft of the manuscript. GMD assisted with data 
collection and data cleaning. MF advised on issues relating to the conduct 
of research, school recruitment and interoperability in Ireland. All authors 
provided edits and critiqued the manuscript for scientific content. All authors 
read and approved the final version of the manuscript.

Funding
The WISH study is funded from INTERREG VA funding of €8.84 m (including 
15% contribution from the Department of Health in NI and Republic of Ire-
land), which had been awarded to the HSC Research & Development Division 
of the Public Health Agency Northern Ireland and to the Health Research 
Board in Ireland for the Cross-border Healthcare Intervention Trials in Ireland 
Network (CHITIN) project. The funders had no role in the design or execution 
of the study, analysis, interpretation of the data or decision to submit results.

Availability of data and materials
The code created and datasets analysed for the current study will be available 
on the Open Science Framework (https:// osf. io/).

Declarations

Ethics approval and consent to participate
This study was approved by the Ulster University Research Ethics Committee 
and the trial was registered with ISRCTN, protocol number ISRCTN 12847782. 
Written informed parental consent was obtained and all participants provided 
written assent prior to baseline data collection.

Consent for publication
As part of the informed consent process, parents provided written consent 
for their child’s data to be used for the purpose of this research study which 
includes publication of findings in scientific journals.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Centre for Exercise Medicine, Physical Activity and Health, Sports and Exercise 
Sciences Research Institute, Ulster University, Belfast BT15 1ED, UK. 2 Physi-
cal Activity for Health Research Centre (PHARC), Institute for Sport, Physical 
Education and Health Sciences, University of Edinburgh, Edinburgh EH8 
9YL, UK. 3 Institute of Nursing and Health Research, Ulster University, Derry/
Londonderry BT48 7JL, UK. 4 Faculty of Education, Health and Wellbeing, Uni-
versity of Wolverhampton, Walsall WS1 3BD, UK. 5 Population Health Sciences, 
Bristol Medical School, University of Bristol, Bristol BS8 2PL, UK. 6 Sports Lab 
North West, Atlantic Technological University, Letterkenny, Ireland. 7 Nutrition 
Innovation Centre for Food and Health (NICHE), Biomedical Sciences Research 
Institute, Ulster University, Coleraine BT52 1SA, UK. 

Received: 30 August 2023   Accepted: 19 January 2024

References
 1. Chaput JP, Willumsen J, Bull F, Chou R, Ekelund U, Firth J, et al. 2020 

WHO guidelines on physical activity and sedentary behaviour for chil-
dren and adolescents aged 5–17 years: summary of the evidence. Int J 
Behav Nutr Phys Act. 2020;17:1–9.

 2. Biddle SJH, Asare M. Physical activity and mental health in children and 
adolescents: a review of reviews. Br J Sports Med. 2011;45:886–95.

 3. Janssen I, LeBlanc AG. Systematic review of the health benefits of physi-
cal activity and fitness in school-aged children and youth. Int J Behav 
Nutr Phys Act. 2010;7:40.

 4. Strong WB, Malina RM, Blimkie CJR, Daniels SR, Dishman RK, Gutin B, 
et al. Evidence based physical activity for school-age youth. J Pediatr. 
2005;146:732–7.

 5. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insuf-
ficient physical activity among adolescents: a pooled analysis of 298 
population-based surveys with 1·6 million participants. Lancet Child 
Adolesc Heal. 2020;4:23–35.

 6. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. 
World Health Organization 2020 guidelines on physical activity and 
sedentary behaviour. Br J Sports Med. 2020;54:1451–62.

 7. Kretschmer L, Salali GD, Andersen LB, Hallal PC, Northstone K, Sardinha 
LB, et al. Gender differences in the distribution of children’s physi-
cal activity: evidence from nine countries. Int J Behav Nutr Phys Act. 
2023;20:1–10.

 8. Woods CB, Ng KW, Britton U, McClelland J, O’Keeffe B, Sheikhi A, et al. 
The Children’s Sport Participation and Physical Activity Study 2022 
(CSPPA 2022). 2023. https:// www. sport irela nd. ie/ sites/ defau lt/ files/ 
media/ docum ent/ 2023- 08/ CSPPA% 202022% 20Full% 20Rep ort. pdf. 
Accessed 20 Oct 2023.

 9. Corder K, Winpenny E, Love R, Brown HE, White M, van Sluijs E. Change 
in physical activity from adolescence to early adulthood: a systematic 
review and meta-analysis of longitudinal cohort studies. Br J Sports 
Med. 2019;53:496–503.

 10. Dumith SC, Gigante DP, Domingues MR, Kohl HW. Physical activity 
change during adolescence: a systematic review and a pooled analysis. 
Int J Epidemiol. 2011;40:685–98.

 11. Allison KR, Adlaf EM, Dwyer JJM, Lysy DC, Irving HM. The decline in 
physical activity among adolescent students: a cross-national compari-
son. Can J Public Health. 2007;98:97–100.

 12. Corder K, Sharp SJ, Atkin AJ, Griffin SJ, Jones AP, Ekelund U, et al. Change 
in objectively measured physical activity during the transition to ado-
lescence. Br J Sports Med. 2015;49:730–6.

 13. Cooper AR, Goodman A, Page AS, Sherar LB, Esliger DW, van Sluijs EMF, 
et al. Objectively measured physical activity and sedentary time in 
youth: the international children’s accelerometry database (ICAD). Int J 
Behav Nutr Phys Act. 2015;12:113.

 14. Telama R. Tracking of physical activity from childhood to adulthood: a 
review. Obes Facts. 2009;2:187–95.

 15. Hayes G, Dowd KP, MacDonncha C, Donnelly AE. Tracking of physical 
activity and sedentary behavior from adolescence to Young Adulthood: 
a systematic literature review. J Adolesc Health. 2019;65:446–54.

 16. Shrestha R, Copenhaver M. Long-Term effects of Childhood Risk factors 
on Cardiovascular Health during Adulthood. Clin Med Rev Vasc Heal. 
2015;7:1.

 17. Dobbins M, Husson H, DeCorby K, LaRocca RL. School-based physi-
cal activity programs for promoting physical activity and fitness in 
children and adolescents aged 6 to 18. Cochrane Database Syst Rev. 
2013(2):CD007651. https:// doi. org/ 10. 1002/ 14651 858. CD007 651. pub2.

 18. Vander Ploeg KA, Maximova K, McGavock J, Davis W, Veugelers P. 
Do school-based physical activity interventions increase or reduce 
inequalities in health? Soc Sci Med. 2014;112:80–7.

 19. Fox KR, Cooper A, McKenna J. The School and Promotion of children’s 
Health-Enhancing Physical activity: perspectives from the United King-
dom. J Teach Phys Educ. 2016;23:338–58.

 20. Jago R, Tibbitts B, Willis K, Sanderson E, Kandiyali R, Reid T, et al. 
Effectiveness and cost-effectiveness of the PLAN-A intervention, a peer 
led physical activity program for adolescent girls: results of a cluster 
randomised controlled trial. Int J Behav Nutr Phys Act. 2021;18:1–13.

 21. Watson A, Timperio A, Brown H, Best K, Hesketh KD. Effect of classroom-
based physical activity interventions on academic and physical activity 

https://osf.io/
https://www.sportireland.ie/sites/default/files/media/document/2023-08/CSPPA%202022%20Full%20Report.pdf
https://www.sportireland.ie/sites/default/files/media/document/2023-08/CSPPA%202022%20Full%20Report.pdf
https://doi.org/10.1002/14651858.CD007651.pub2


Page 17 of 19Murphy et al. Int J Behav Nutr Phys Act           (2024) 21:19  

outcomes: a systematic review and meta-analysis. Int J Behav Nutr Phys 
Act. 2017;14:1–24.

 22. Fairclough S, Stratton G. Physical education makes you fit and healthy. 
Physical education’s contribution to young people’s physical activity 
levels. Health Educ Res. 2005;20:14–23.

 23. Moore EWG, Fry MD. Physical Education Students’ ownership, empow-
erment, and satisfaction with PE and physical activity. Res Q Exerc 
Sport. 2017;88:468–78.

 24. Department of Education Northern Ireland Statutory Curriculum. 
https:// www. educa tion- ni. gov. uk/ artic les/ statu tory- curri culum. 
Accessed 15 Feb 2023.

 25. Department of Education. Get Active! Physical Education, Physical 
Activity and Sport for Children and Young People: A Guiding Frame-
work. 2020. https:// www. gov. ie/ en/ publi cation/ d53e68- get- active- 
physi cal- educa tion- physi cal- activ ity- and- sport- for- childr/. Accessed 15 
Feb 2023.

 26. Woods CB, Powell C, Saunders JA, O’Brien W, Murphy MH, Duff C, et al. 
The Children’s Sport Participation and Physical Activity Study (CSPPA 
Study). 2018. https:// csppa. ie/ csppa- final- report- 2018/. Accessed 19 
Apr 2023.

 27. Connolly S, Carlin A, Johnston A, Woods C, Powell C, Belton S, et al. 
Physical activity, sport and physical education in Northern Ireland 
school children: a cross-sectional study. Int J Environ Res Public Health. 
2020;17:1–17.

 28. Cowley ES, Watson PM, Foweather L, Belton S, Thompson A, Thijssen 
D, et al. Girls aren’t meant to Exercise: Perceived influences on physi-
cal activity among adolescent girls—the HERizon Project. Children. 
2021;8:31.

 29. Woods CB, Tannehill D, Quinlan A, Moyna N, Walsh J. The Children’s 
Sport Participation and Physical Activity Study (CSPPA). Research Report 
No 1. 2010. https:// www. ucd. ie/ t4cms/ CCLSP_ Study_ Repor t1. pdf. 
Accessed 1 May 2022.

 30. Smith LH, Petosa RL. A structured peer-mentoring method for physical 
activity behavior change among adolescents. J Sch Nurs. 2016;32:315.

 31. Love R, Adams J, van Sluijs EMF. Are school-based physical activity 
interventions effective and equitable? A meta-analysis of cluster rand-
omized controlled trials with accelerometer-assessed activity. Obes Rev. 
2019;20:859–70.

 32. Borde R, Smith JJ, Sutherland R, Nathan N, Lubans DR. Methodological 
considerations and impact of school-based interventions on objec-
tively measured physical activity in adolescents: a systematic review 
and meta-analysis. Obes Rev. 2017;18:476–90.

 33. Van Sluijs EMF, McMinn AM, Griffin SJ. Effectiveness of interventions 
to promote physical activity in children and adolescents: systematic 
review of controlled trials. BMJ. 2007;335:703.

 34. Rainer P, Cropley B, Jarvis S, Griffiths R. From policy to practice: the 
challenges of providing high quality physical education and school 
sport faced by head teachers within primary schools. Phys Educ Sport 
Pedagog. 2012;17:429–46.

 35. Dodd S, Widnall E, Russell AE, Curtin EL, Simmonds R, Limmer M, et al. 
School-based peer education interventions to improve health: a global 
systematic review of effectiveness. BMC Public Health. 2022;22:1–13.

 36. Stapley E, Town R, Yoon Y, Lereya ST, Farr J, Turner J, et al. A mixed 
methods evaluation of a peer mentoring intervention in a UK school 
setting: perspectives from mentees and mentors. Child Youth Serv Rev. 
2022;132:106327.

 37. Parkin S, McKeganey N. The rise and rise of peer education approaches. 
Drugs Educ Prev Policy. 2000;7:292–310.

 38. Ginis KAM, Nigg CR, Smith AL. Peer-delivered physical activity interven-
tions: an overlooked opportunity for physical activity promotion. Transl 
Behav Med. 2013;3:434–43.

 39. Smith LH, Holloman C. Comparing the effects of teen mentors to adult 
teachers on child lifestyle behaviors and health outcomes in appala-
chia. J Sch Nurs. 2013;29:386.

 40. Bandura A. Social foundations of thought and action: a social cogni-
tive theory. Englewood Cliffs: Prentice Hall; 1986.

 41. Karcher MJ. The effects of developmental mentoring and high school 
mentors’ attendance on their younger mentees’ self-esteem, social 
skills, and connectedness. Psychol Sch. 2005;42:65–77.

 42. Smith LH. Piloting the use of teen mentors to promote a healthy diet 
and physical activity among children in Appalachia. J Spec Pediatr 
Nurs. 2011;16:16–26.

 43. Edwards ES, Sackett SC. Psychosocial variables related to why women 
are less active than men and Related Health implications. Clin Med 
Insights Womens Heal. 2016;9:47.

 44. Ryan RM, Deci EL. Self-determination theory. Am Psychol. 
2000;55:68–78.

 45. Biddle SJH, Gorely T, Stensel DJ. Health-enhancing physical activity 
and sedentary behaviour in children and adolescents. J Sports Sci. 
2004;22:679–701.

 46. Yungblut HE, Schinke RJ, Mcgannon KR. Views of adolescent female 
youth on physical activity during early adolescence. J Sport Sci Med. 
2012;11:39–50.

 47. Cale L. Physical activity promotion in secondary schools. Eur Phy 
Educ Rev. 2016;6:71–90.

 48. Vella SA, Cliff DP, Okely AD. Socio-ecological predictors of participa-
tion and dropout in organised sports during childhood. Int J Behav 
Nutr Phys Act. 2014;11:62.

 49. Morris JN, Hardman AE. Walking to health. Sport Med. 
1997;23:306–32.

 50. Duffey K, Barbosa A, Whiting S, Mendes R, Yordi Aguirre I, Tcymbal A, 
et al. Barriers and facilitators of physical activity participation in ado-
lescent girls: a systematic review of systematic reviews. Front Public 
Heal. 2021;9:1529.

 51. Murtagh EM, Nichols L, Mohammed MA, Holder R, Nevill AM, Murphy 
MH. The effect of walking on risk factors for cardiovascular disease: 
an updated systematic review and meta-analysis of randomised 
control trials. Prev Med (Baltim). 2015;72:34–43.

 52. Carlin A, Murphy MH, Gallagher AM. Do interventions to increase 
walking work? A systematic review of interventions in children and 
adolescents. Sports Med. 2016;46:515–30.

 53. Whitehead S, Biddle S. Adolescent girls’ perceptions of physical activ-
ity: a focus group study. Eur Phys Educ Rev. 2008;14:243–62.

 54. Carlin A, Murphy MH, Gallagher AM. Current influences and 
approaches to promote future physical activity in 11–13 year olds: a 
focus group study. BMC Public Health. 2015;15:1270.

 55. Lee LL, Kuo YC, Fanaw D, Perng SJ, Juang IF. The effect of an interven-
tion combining self-efficacy theory and pedometers on promoting 
physical activity among adolescents. J Clin Nurs. 2012;21:914–22.

 56. Schofield L, Mummery WK, Schofield G. Effects of a controlled 
pedometer-intervention trial for low-active adolescent girls. Med Sci 
Sports Exerc. 2005;37:1414–20.

 57. McKee R, Mutrie N, Crawford F, Green B. Promoting walking to school: 
results of a quasi-experimental trial. J Epidemiol Community Health. 
2007;61:818.

 58. Carlin A, Murphy MH, Nevill A, Gallagher AM. Effects of a peer-led 
walking in ScHools intervention (the WISH study) on physical activity 
levels of adolescent girls: a cluster randomised pilot study. Trials. 
2018;19:31.

 59. Sebire SJ, McNeill J, Pool L, Haase AM, Powell J, Jago R. Designing extra-
curricular dance programs: UK physical education and dance teachers’ 
perspectives. Open J Prev Med. 2013;03:111–7.

 60. Ridgers ND, Stratton G, Fairclough SJ. Physical activity levels of children 
during school playtime. Sports Med. 2006;36:359–71.

 61. Hohepa M, Scragg R, Schofield G, Kolt GS, Schaaf D. Self-reported physi-
cal activity levels during a segmented school day in a large multiethnic 
sample of high school students. J Sci Med Sport. 2009;12:284–92.

 62. Parrish AM, Okely AD, Stanley RM, Ridgers ND. The effect of school 
recess interventions on physical activity: a systematic review. Sport 
Med. 2013;43:287–99.

 63. O’Kane SM, Carlin A, Gallagher AM, Lahart IM, Jago R, Faulkner M, et al. 
A study protocol for a clustered randomised controlled trial to evaluate 
the effectiveness of a peer-led school-based walking intervention on 
adolescent girls’ physical activity: the walking in ScHools (WISH) study. 
BMC Public Health. 2020;20(1):541.

 64. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, et al. 
Developing and evaluating complex interventions: the new Medical 
Research Council guidance. BMJ. 2008;337:a1655.

 65. Standage M, Ryan RM. Self-determination theory and exercise moti-
vation: facilitating self-regulatory processes to support and maintain 

https://www.education-ni.gov.uk/articles/statutory-curriculum
https://www.gov.ie/en/publication/d53e68-get-active-physical-education-physical-activity-and-sport-for-childr/
https://www.gov.ie/en/publication/d53e68-get-active-physical-education-physical-activity-and-sport-for-childr/
https://csppa.ie/csppa-final-report-2018/
https://www.ucd.ie/t4cms/CCLSP_Study_Report1.pdf


Page 18 of 19Murphy et al. Int J Behav Nutr Phys Act           (2024) 21:19 

health and well-being. In: Roberts GC, Treasure DC, editors. Advances 
in motivation in sport and exercise, 3rd edition (pp. 233-270). Cham-
paign: Human Kinetics; 2012.

 66. Jago R, Edwards MJ, Sebire SJ, et al. Bristol girls dance project (BGDP): 
protocol for a cluster randomised controlled trial of an after-school 
dance programme to increase physical activity among 11–12 year 
old girls. BMC Public Health. 2013;13:1003. https:// doi. org/ 10. 1186/ 
1471- 2458- 13- 1003.

 67. ISRCTN. The Walking in Schools (WISH) trial. 2023. https:// www. isrctn. 
com/ ISRCT N1284 7782. Accessed 3 Mar 2023.

 68. Department of Education. Annual enrolments at schools and in pre-
school education in Northern Ireland, 2018/19. 2019. https:// www. 
educa tion- ni. gov. uk/ publi catio ns/ annual- enrol ments- schoo ls- and- 
funded- pre- school- educa tion- north ern- irela nd- 2021- 22. Accessed 20 
Feb 2023.

 69. Department of Education & Skills. Statistical Bulletin - Enrolments 
September 2018- Preliminary Results. 2018. https:// www. educa tion. 
ie/ en/ Publi catio ns/ Stati stics/ Data- on- Indiv idual- Schoo ls/. Accessed 
20 Feb 2023.

 70. Elliott-Sale KJ, Ackerman KE, Lebrun CM, Minahan C, Sale C, Stelling-
werff T, et al. Feminae: an international multisite innovative project 
for female athletes. BMJ Open Sport Exerc Med. 2023;9:e001675.

 71. National Institutes of Health. Sex & Gender. 2022. https:// orwh. od. nih. 
gov/ sex- gender. Accessed 5 Dec 2023.

 72. Pobal. March. Deprivation Indices. https:// maps. pobal. ie/ WebAp ps/ 
Depri vatio nIndi ces/ index. html. Accessed 1 2023.

 73. Northern Ireland Statistics and Research Agency (NISRA). NI Multiple 
Deprivation Measures. https:// depri vation. nisra. gov. uk/. Accessed 1 
Mar 2023.

 74. Trost SG, Mciver KL, Pate RR. Conducting accelerometer-based 
activity assessments in field-based research. Med Sci Sports Exerc. 
2005;37:531–43.

 75. Gallagher AM, O’Kane SM, Doherty LC, Faulkner M, McDermott G, 
Jago R et al. ‘Including us, talking to us and creating a safe environ-
ment’—Youth patient and public involvement and the walking in 
ScHools (WISH) study: lessons learned. Heal Expect. 2023;27:1–14.

 76. Willis K, Tibbitts B, Sebire SJ, Reid T, MacNeill SJ, Sanderson E, et al. 
Protocol for a cluster randomised controlled trial of a peer-led physi-
cal activity iNtervention for adolescent girls (PLAN-A). BMC Public 
Health. 2019;19(1):644.

 77. Evenson KR, Catellier DJ, Gill K, Ondrak KS, McMurray RG. Calibration 
of two objective measures of physical activity for children. J Sports 
Sci. 2008;26:1557–65.

 78. UK Chief Medical Officers. Physical Activity Guidelines. 2019. https:// 
assets. publi shing. servi ce. gov. uk/ gover nment/ uploa ds/ system/ uploa 
ds/ attac hment_ data/ file/ 832868/ uk- chief- medic al- offic ers- physi cal- 
activ ity- guide lines. pdf. Accessed 2 Feb 2023.

 79. Vidmar SI, Cole TJ, Pan H. Standardizing anthropometric measures 
in children and adolescents with functions for egen: update. Stata J. 
2013;13:366–78.

 80. Cole TJ, Freeman JV, Preece MA. Body mass index reference curves for 
the UK, 1990. Arch Dis Child. 1995;73:25–9.

 81. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. and Obesity Worldwide : 
International Survey. BMJ. 2000;320:1–6.

 82. Taylor RW, Jones IE, Williams SM, Goulding A. Evaluation of waist 
circumference, waist-to-hip ratio, and the conicity index as screen-
ing tools for high trunk fat mass, as measured by dual-energy 
X-ray absorptiometry, in children aged 3–19 y. Am J Clin Nutr. 
2000;72:490–5.

 83. Garcia AW, Pender NJ, Antonakos CL, Ronis DL. Changes in physical 
activity beliefs and behaviors of boys and girls across the transition to 
junior high school. J Adolesc Heal. 1998;22:394–402.

 84. Ravens-Sieberer U, Gosch A, Rajmil L, Erhart M, Bruil J, Duer W, et al. KID-
SCREEN-52 quality-of-life measure for children and adolescents. Expert 
Rev Pharmacoecon Outcomes Res. 2005;5:353–64.

 85. Markland D, Tobin V. A modification to the behavioural regulation in 
exercise questionnaire to include an assessment of amotivation. J Sport 
Exerc Psychol. 2016;26:191–6.

 86. Wilson PM, Rodgers WM, Loitz CC, Scime G. “It’s Who I Am … Really!’ 
the importance of integrated regulation in exercise contexts. J Appl 
Biobehav Res. 2007;11:79–104.

 87. Gullone E, Taffe J. The emotion regulation questionnaire for children 
and adolescents (ERQ-CA): a psychometric evaluation. Psychol Assess. 
2012;24:409–17.

 88. Cutuli D. Cognitive reappraisal and expressive suppression strategies 
role in the emotion regulation: an overview on their modulatory effects 
and neural correlates. Front Syst Neurosci. 2014;8:175.

 89. Kelly Y, Zilanawala A, Booker C, Sacker A. Social media use and adoles-
cent mental health: findings from the UK millennium cohort Study. 
EClinicalMedicine. 2018;6:59–68.

 90. Jenkins-Guarnieri MA, Wright SL, Johnson B. Development and valida-
tion of a social media use integration scale. Psychol Pop Media Cult. 
2013;2:38–50.

 91. Woods HC, Scott H. #Sleepyteens: Social media use in adolescence is 
associated with poor sleep quality, anxiety, depression and low self-
esteem. J Adolesc. 2016;51:41–9.

 92. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh 
sleep quality index: a new instrument for psychiatric practice and 
research. Psychiatry Res. 1989;28:193–213.

 93. de la Vega R, Tomé-Pires C, Solé E, Racine M, Castarlenas E, Jensen MP, 
et al. The pittsburgh sleep quality index: validity and factor structure in 
young people. Psychol Assess. 2015;27:e22-27.

 94. Jago R, Edwards MJ, Sebire SJ, Bird EL, Tomkinson K, Kesten JM, et al. 
Bristol girls dance project: a cluster randomised controlled trial of an 
after-school dance programme to increase physical activity among 11- 
to 12-year-old girls. Public Heal Res. 2016;4:1–176.

 95. Gelbart M, Ziv-Baran T, Williams CA, Yarom Y, Dubnov-Raz G. Prediction 
of maximal heart rate in children and adolescents. Clin J Sport Med. 
2017;27:139–44.

 96. R Core Team. A language and environment for statistical computing. 
Vienna, Austria: R Foundation for Statistical Computing; 2023.

 97. Team PR, Studio. Integrated development environment for R. Posit 
software. Boston, USA: PBC; 2023.

 98. Pearson N, Braithwaite R, Biddle SJH. The effectiveness of interventions 
to increase physical activity among adolescent girls: a meta-analysis. 
Acad Pediatr. 2015;15:9–18.

 99. All Party Commission on Physical Activity. Tackling Physical Inactivity-A 
Coordinated Approach. 2011. https:// parli ament aryco mmiss ionon physi 
calac tivity. files. wordp ress. com/ 2014/ 04/ apcopa- final. pdf. Accessed 8 
May 2023.

 100. Biddle SJH, Ciaccioni S, Thomas G, Vergeer I. Physical activity and mental 
health in children and adolescents: an updated review of reviews and 
an analysis of causality. Psychol Sport Exerc. 2019;42:146–55.

 101. Park S. Associations of physical activity with sleep satisfaction, per-
ceived stress, and problematic internet use in Korean adolescents. BMC 
Public Health. 2014;14:1–6.

 102. Gualdi-Russo E, Rinaldo N, Zaccagni L. Physical activity and body image 
perception in adolescents: a systematic review. Int J Environ Res Public 
Health. 2022;19:13190.

 103. Shimoga SV, Erlyana E, Rebello V. Associations of social media use with 
physical activity and sleep adequacy among adolescents: cross-sec-
tional survey. J Med Internet Res. 2019;21:e14290.

 104. Beets MW, Weaver RG, Ioannidis JPA, Geraci M, Brazendale K, Decker L, 
et al. Identification and evaluation of risk of generalizability biases in 
pilot versus efficacy/effectiveness trials: a systematic review and meta-
analysis. Int J Behav Nutr Phys Act. 2020;17:1–20.

 105. Children & Young People’s Strategic Partnership. Understanding the 
impact on children and young people’s wellbeing caused by distuption 
to education during the COVID-19 pandemic. 2022. https:// cypsp. hscni. 
net/ wp- conte nt/ uploa ds/ 2022/ 09/ NAOG- School- Disru ption- Report- 
July- 2022. pdf. Accessed 19 July 2023.

 106. Irish Times. Compulsory mask-wearing to end from February 28th in 
shops, transport, schools, Taoiseach confirms. https:// www. irish times. 
com/ news/ health/ compu lsory- mask- weari ng- to- end- from- febru 
ary- 28th- in- shops- trans port- schoo ls- taois each- confi rms-1. 48060 61. 
Accessed 7 May 2023.

 107. BBC News. Covid-19: Masks no longer required in NI post-primary 
schools. https:// www. bbc. co. uk/ news/ uk- north ern- irela nd- 60816 383. 
Accessed 7 May 2023.

 108. Sortwell A, Ramirez-Campillo R, Knijnik J, Forte P, Marinho D, Ferraz R, 
et al. Commentary: face masks in physical education classes during the 

https://doi.org/10.1186/1471-2458-13-1003
https://doi.org/10.1186/1471-2458-13-1003
https://www.isrctn.com/ISRCTN12847782
https://www.isrctn.com/ISRCTN12847782
https://www.education-ni.gov.uk/publications/annual-enrolments-schools-and-funded-pre-school-education-northern-ireland-2021-22
https://www.education-ni.gov.uk/publications/annual-enrolments-schools-and-funded-pre-school-education-northern-ireland-2021-22
https://www.education-ni.gov.uk/publications/annual-enrolments-schools-and-funded-pre-school-education-northern-ireland-2021-22
https://www.education.ie/en/Publications/Statistics/Data-on-Individual-Schools/
https://www.education.ie/en/Publications/Statistics/Data-on-Individual-Schools/
https://orwh.od.nih.gov/sex-gender
https://orwh.od.nih.gov/sex-gender
https://maps.pobal.ie/WebApps/DeprivationIndices/index.html
https://maps.pobal.ie/WebApps/DeprivationIndices/index.html
https://deprivation.nisra.gov.uk/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://parliamentarycommissiononphysicalactivity.files.wordpress.com/2014/04/apcopa-final.pdf
https://parliamentarycommissiononphysicalactivity.files.wordpress.com/2014/04/apcopa-final.pdf
https://cypsp.hscni.net/wp-content/uploads/2022/09/NAOG-School-Disruption-Report-July-2022.pdf
https://cypsp.hscni.net/wp-content/uploads/2022/09/NAOG-School-Disruption-Report-July-2022.pdf
https://cypsp.hscni.net/wp-content/uploads/2022/09/NAOG-School-Disruption-Report-July-2022.pdf
https://www.irishtimes.com/news/health/compulsory-mask-wearing-to-end-from-february-28th-in-shops-transport-schools-taoiseach-confirms-1.4806061
https://www.irishtimes.com/news/health/compulsory-mask-wearing-to-end-from-february-28th-in-shops-transport-schools-taoiseach-confirms-1.4806061
https://www.irishtimes.com/news/health/compulsory-mask-wearing-to-end-from-february-28th-in-shops-transport-schools-taoiseach-confirms-1.4806061
https://www.bbc.co.uk/news/uk-northern-ireland-60816383


Page 19 of 19Murphy et al. Int J Behav Nutr Phys Act           (2024) 21:19  

COVID-19 delta variant wave: a call for awareness. Ger J Exerc Sport Res. 
2022;52:468–71.

 109. Department of Education. Pupil attendance. https:// www. educa tion- ni. 
gov. uk/ artic les/ pupil- atten dance. Accessed 5 May 2023.

 110. Department of Education. Teacher workforce statistics 2021/22. https:// 
www. educa tion- ni. gov. uk/ publi catio ns/ teach er- workf orce- stati stics- 
202122. Accessed 5 May 2023.

 111. Walker R, House D, Emm-Collison L, Salway R, Tibbitts B, Sansum K, et al. 
A multi-perspective qualitative exploration of the reasons for changes 
in the physical activity among 10–11-year-old children following the 
easing of the COVID-19 lockdown in the UK in 2021. Int J Behav Nutr 
Phys Act. 2022;19:1–13.

 112. Owen MB, Curry WB, Kerner C, Newson L, Fairclough SJ. The effective-
ness of school-based physical activity interventions for adolescent 
girls: a systematic review and meta-analysis. Prev Med (Baltim). 
2017;105:237–49.

 113. Jones M, Defever E, Letsinger A, Steele J, Mackintosh KA. A mixed-stud-
ies systematic review and meta-analysis of school-based interventions 
to promote physical activity and/or reduce sedentary time in children. J 
Sport Heal Sci. 2020;9:3–17.

 114. Harrington DM, Davies MJ, Bodicoat DH, Charles JM, Chudasama YV, 
Gorely T, et al. Effectiveness of the girls active school-based physical 
activity programme: a cluster randomised controlled trial. Int J Behav 
Nutr Phys Act. 2018;15:40.

 115. Jago R, Salway R, House D, Beets M, Lubans DR, Woods C, et al. Rethink-
ing children’s physical activity interventions at school: a new context-
specific approach. Front Public Heal. 2023;11:1272.

 116. Harrington DM, Murphy M, Carlin A, Coppinger T, Donnelly A, Dowd KP, 
et al. Results from Ireland North and South’s 2016 report card on physi-
cal activity for children and youth. J Phys Act Heal. 2016;13:S183–8.

 117. Fairclough SJ, Taylor S, Rowlands AV, Boddy LM, Noonan RJ. Average 
acceleration and intensity gradient of primary school children and 
associations with indicators of health and well-being. J Sports Sci. 
2019;37:2159–67.

 118. Rowlands AV, Edwardson CL, Davies MJ, Khunti K, Harrington DM, Yates 
T. Beyond cut points: accelerometer metrics that capture the physical 
activity profile. Med Sci Sports Exerc. 2018;50:1323–32.

 119. Gelman A, Hill J, Yajima M. Why we (usually) don’t have to worry about 
multiple comparisons. Res Educ Eff. 2012;5:189–211.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.education-ni.gov.uk/articles/pupil-attendance
https://www.education-ni.gov.uk/articles/pupil-attendance
https://www.education-ni.gov.uk/publications/teacher-workforce-statistics-202122
https://www.education-ni.gov.uk/publications/teacher-workforce-statistics-202122
https://www.education-ni.gov.uk/publications/teacher-workforce-statistics-202122

	Effectiveness of the Walking in ScHools (WISH) Study, a peer-led walking intervention for adolescent girls: results of a cluster randomised controlled trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Background
	Methods
	Study design
	Sampling and participants
	School recruitment
	Participant recruitment
	Randomisation
	Data collection
	Recruitment and retention to trial and intervention
	Emotion regulation
	Body weight and appearance satisfaction
	Social media
	Sleep quality
	Intervention description
	Attendance at walks


	Results
	Accelerometer wear time
	Total physical activity
	School-time physical activity
	Self-reported measures of health and wellbeing
	Emotion regulation
	Body weight & appearance satisfaction
	Social media
	Sleep quality
	Attendance at walks

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


