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Abstract
The Girls Active Project (GAP):
Co-design and feasibility of an after-school physical activity intervention

Sara McQuinn

Background

Adolescent females physical activity (PA) participation rates are low globally,
particularly among females of lower socio-economic status (SES). Evidence suggests
theory-based, multi-component interventions are most effective at improving PA
levels. Following the Medical Research Council framework, this research aimed to co-
design, with adolescent females, a theory-driven, multi-component, extra-curricular
school-based PA intervention, the Girls Active Project (GAP), and assess its
feasibility.

Setting
One single-sex, female-only, designated disadvantaged post-primary school in Dublin,
Ireland.

Methods

The Behaviour Change Wheel (BCW) and Public and Patient Involvement (PPI) were
used to develop the GAP programme. Mixed-methods with students (n=287, aged 12-
18) and teachers (n=7) captured students’ self-reported PA levels and identified
factors influencing PA behaviour at school. These data were subsequently used in
discussion groups with PPI contributors (n=8, students aged 15-17) to co-design the
intervention. Mixed-methods were applied with multiple stakeholders to assess the
feasibility of implementing and evaluating the GAP programme over a 12-week
single-arm feasibility trial.

Results

Just 1.4% of the students in this sample (n=287, aged 12-18) reported meeting the
recommended PA guidelines. Time, social influences, beliefs about capabilities,
environmental context and resources, goals, reinforcement, and behavioural regulation
emerged from the data as factors influencing PA behaviour. A peer-led, after-school
PA programme was co-designed. The feasibility study encountered significant
contextual barriers and challenges with recruitment. Recruitment (n=8, 10%) was low,
yet retention (n=7, 88%) was high. Despite the COVID-19 pandemic hindering
implementation, results suggested the GAP programme was implemented with high
fidelity (87%), well-received by stakeholders and perceived as compatible with the
after school-setting.

Conclusions

PA levels of females in this sample were far below recommended guidelines for
optimum health. The novel approach applied to systematically co-design the
intervention could facilitate future replication. Whilst further thought must be given on
how to increase enrolment, the in-person delivered PA programme showed promise as
an intervention that can be feasibly implemented and evaluated. Future research
should examine the GAP’s preliminary-effectiveness at increasing PA levels in a
pilot-cluster randomised controlled trial.
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Chapter 1 Introduction

1.1 Introduction

1.1.1 Researcher position and contribution

As a researcher, | approached this research project from a background in public health. |
started this Ph.D. in October 2017, as part of the Health Research Board SPHeRE (Structured
Population and Health-services Research Education) programme. | had just finished a two-
year M.Sc. by Research, funded by the European Commission, on Child and Young People’s
Health and Well-being across Europe. This research was part of a larger European project,
called BRIDGE Health (Bridging Information and Data Generation for Evidence-based
Health policy and research). Before my M.Sc., | had completed a B.Sc. in Public Health and
Health Promotion (Grade 1.1) from University College Cork. Alongside my studies, | am a
self-employed personal trainer who enjoys working with clients to promote a holistic

approach to health and well-being.

Hopeful and excited, as | combined my interests in exercise, research and public health, |
applied to the SPHeRE Ph.D. programme. | secured funding and chose to be placed in Dublin
City University with my supportive supervisory team. The SPHeRE Ph.D. programme
provides a comprehensive set of capacity building and training activities to scholars
throughout the four-year course. This included six expert-led, taught modules delivered in the
first year and an eight-week national placement at the North East Inner City (NEIC) of Dublin
(May to June 2018). As a physical activity (PA) researcher for Dublin City Council, my role
was to identify and report on the PA needs of young people in the disadvantaged community.
I was responsible for engaging with multiple stakeholders in the community, including the
schools (primary and post-primary), sport clubs and youth groups, to gather data on the
strengths, challenges and opportunities for PA in the area. At the end of year one, | presented
my proposed thesis. From there, | prepared an application for ethical approval. After ethical
approval was granted, | sought to recruit a post-primary school and operationalised the tasks

required for the research presented in this thesis.
1.1.2 Introduction to topic

Physical inactivity is a leading cause of non-communicable disease and premature mortality
worldwide (Lee et al., 2012; Strain et al., 2020; WHO, 2009). Globally, the most recent



estimates show that one in four (27.5%) adults (Guthold et al., 2018) and more than three-
quarters (81%) of adolescents (aged 11 to 17 years) (Guthold et al., 2020) do not currently
meet the recommendations for PA set by the World Health Organisation (WHO) (WHO,
2018). The WHO recommends that children and adolescents (aged 5 to 17, including those
living with disability) accumulate at least an average of 60 minutes a day of moderate-to-
vigorous intensity PA (MVPA) across the week (Bull et al., 2020). Despite the well-
documented evidence on the health benefits of regular PA for adolescents, including physical
fitness, cardiometabolic health and mental health (Bailey et al., 2012; Chaput et al., 2020;
Janssen and LeBlanc, 2010), the data reveals no overall improvement in global levels of PA
participation over the last two decades (Guthold et al., 2020). Moreover, participation in PA
during adolescence can be a predictor to adulthood activity (Hallal et al., 2006; Huotari et al.,
2011; Telama et al., 2005). Given that adolescence is a transitional period of growth and
development, it presents an important opportunity to promote healthy attitudes and behaviours

to positively influence the adults they will become.

There is compelling evidence to suggest there is an age-related decline in PA during
adolescence (Corder et al., 2016b, 2019; Dumith et al., 2011). Gender differences in PA
participation have been identified worldwide (Guthold et al., 2020, 2018) where females are
significantly less likely to meet PA guidelines compared to males. In fact, the PA gap
between males and females begins early (Guthold et al., 2020; Hallal et al., 2012; Inchley et
al., 2020) with the decline notably steeper for females than for males (Dumith et al., 2011;
Woods et al., 2018). In addition to gender and age, data consistently show inequalities in PA
participation by socio-economic status (SES) (WHO, 2018). Research indicates adolescents of
higher SES are more likely to meet PA guidelines than those of lower SES (Borraccino et al.,
2009; Inchley et al., 2020; Stalsberg and Pedersen, 2010). Notably, when PA levels were
assessed by SES and gender across countries in the Health Behaviour in School-aged
Children (HBSC) survey, females of lower SES were consistently the least active (Borraccino
et al., 2009; Inchley et al., 2020), amplifying the need to tackle the inequalities in PA
participation by gender and SES early.

1121 Setting the scene in Ireland

The most recent census data from 2016 in Ireland, reported that youth of post-primary level
(also known as second-level) school age (13-18 years) represented 8% (371,588) of the
population (Central Statistics Office Ireland, 2016). Similar to international findings, the
national Children’s Sport Participation and Physical Activity (CSPPA) study (Woods et al.,

2



2018) identified significant gender differences and age-related decline in PA participation
when comparing students who reported meeting the guidelines at primary (13% females Vs.
23% males) and post-primary (7% females Vs. 14% males) schools (Woods et al., 2018).
Particularly, Murphy et al. (2020) found a decline in PA participation through post-primary
school year groups from first year (13.9%) to sixth year (2.2%), with females, in general, less
likely to meet the WHO’s PA guidelines than males (5.3% females Vs 11.5% males) (Murphy
et al., 2020). Regarding SES, at post-primary school level, adolescents of the highest SES
were more likely to meet PA guidelines (12%) than those in the medium (10%) and lower
(10%) groups (Woods et al., 2018). There are various national policies, strategies, and action
plans, such as the ‘National Physical Activity Plan’ (Department of Health Ireland, 2016)
aimed to promote and engage the population with PA. Specifically to females, Sport Ireland
published a “Women in Sport Policy’ in 2019 (Sport Ireland, 2019). As part of its outputs,
Sport Ireland developed and published an ‘Adolescent Girls Get Active’ research resource for
PA programme designers to encourage adolescent females to participate in regular PA (Sport
Ireland, 2021).

1.1.3 Promoting physical activity

Despite the expanding evidence base on how PA can be promoted among adolescents
(Messing et al., 2019), evidence suggests important knowledge gaps still exist, and efforts to
improve adolescent PA surveillance, research, intervention implementation, and policy
development are required (van Sluijs et al., 2021). The factors that influence adolescent
females PA participation are believed to be multifactorial, including psychological, social and
environmental factors (Graham et al., 2014), such as time constraints (Belton et al., 2014;
Corr et al., 2018; Martins et al., 2021; Slater and Tiggemann, 2010; Woods et al., 2010), PA
enjoyment (Belton et al., 2014; Corr et al., 2018; Martins et al., 2021), social influences,
including peers (Belton et al., 2014; Corr et al., 2018; Martins et al., 2021; Slater and
Tiggemann, 2010; Woods et al., 2010) and perceived competence related to PA (Corr et al.,
2018; Slater and Tiggemann, 2010; Woods et al., 2010). Understanding the factors that
influence adolescent PA behaviour can enhance the development of tailored interventions
aimed to promote meaningful PA opportunities for adolescents (Graham et al., 2014; Martins
etal., 2021).

The school setting is often used for PA promotion due to its convenience (e.g., ability to reach
large numbers of adolescents, location, facilities, equipment) and the significant amount of

time adolescents spend at school (Cale and Harris, 2006; Hills et al., 2015). Evidence suggests

3



PA delivered during extra-curricular periods (i.e., PA which happens within a school setting
but is not part of the formal physical education curriculum, also known as non-curricular
activities) in school could potentially increase adolescents’ PA (Jago and Baranowski, 2004)

including after-school PA programmes (Demetriou et al., 2017).
1.1.4 Developing and evaluating interventions

The Medical Research Council (MRC) framework for developing and evaluating complex
interventions is a tool used to develop, evaluate, and implement a complex intervention to
improve health (Craig et al., 2008). The guidance for using this framework was updated in
2021, by Skivington et al. (2021). The framework divides complex intervention research into
four phases: development or identification of the intervention, feasibility, evaluation, and
implementation. These phases do not automatically occur in a linear order, but the framework

can aid researchers define where they are in the research process.

Meaningful stakeholder engagement is recommended at all phases in the MRC framework as
it can maximise the potential of developing an intervention that is likely to have positive
impacts on health and to improve prospects of achieving changes in policy or practice
(Skivington et al., 2021). Patients and the public are key stakeholders. A Public and Patient
Involvement (PPI1) approach is research which is "co-produced” with patients, carers, or
members of the public (INVOLVE, 2012). PPI ‘young people’s advisory groups’ has become
an increasingly common approach to actively involve young people in the research process
(Sellars et al., 2020).

This Ph.D. thesis focused on the ‘development of the intervention’ and ‘feasibility’ phases of
the MRC framework (Skivington et al., 2021) outlined below.

1.14.1 Intervention development

This phase is considered essential because it supports the identification of mechanisms of
change, important contextual factors and relevant outcome measures (Skivington et al., 2021).
Best practice guidelines recommend developing interventions systematically using the most
robust evidence available and relevant theory (Craig et al., 2008). Indeed, evidence suggests
theory-based interventions (Lai et al., 2014; Owen et al., 2017; Pearson et al., 2015) are more
likely to be effective in increasing adolescents’ PA levels than non-theory based
interventions. The four main theoretical frameworks that have been used to understand and

change PA include social cognitive approaches, humanistic/organismic approaches, dual
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process approaches and socio-ecological approaches (Rhodes et al., 2019). This research used
the Behaviour Change Wheel (BCW) (Michie et al., 2014) as a guide to intervention
development because it aligned with our objectives. The BCW framework seeks to capture
both the factors influencing the target behaviour (e.g., PA) using the COM-B model, and the
different types of interventions that can be used to change the behaviour. Moreover, | attended
a two-day workshop at NUIG (National University of Ireland Galway) in October, 2018 on
how to develop a behaviour change intervention using the BCW. This Ph.D. research applied
the BCW in combination with a PPI approach to co-design, with adolescent females, an extra-

curricular school-based PA intervention, the Girls Active Project (GAP).
1.14.2 Feasibility study

A feasibility study of the GAP intervention programme was carried out after-school.
Feasibility studies are an umbrella term used to describe any type of study relating to the
preparation for a main study (Eldridge et al., 2016b). Feasibility studies are not designed or
powered to assess efficacy or effectiveness (El-Kotob and Giangregorio, 2018; Lancaster,
2015). Instead, they are essentially designed to answer the overarching question: Can it work?
(Orsmond and Cohn, 2015) i.e., does the intervention show promise of being successful with
the intended population? Indeed, due to the growing appreciation of the significant role
feasibility studies play in the development and evaluation of complex interventions (Beets et
al., 2021; Hallingberg et al., 2018; Skivington et al., 2021), PA researchers are encouraged to
use feasibility studies to enhance the rigor of future trials (EI-Kotob and Giangregorio, 2018).

1.2 Research aim and objectives

Aim: to work with key stakeholders in a single-sex, female-only, designated disadvantaged
post-primary school in Dublin, to co-design a school-based physical activity intervention based

on theory, and trial the intervention in the school setting.
Objectives:

1. To identify the factors influencing adolescent females’ physical activity behaviour in the
school setting using the COM-B model and Theoretical Domains Framework.

2. To co-design, with adolescent females, an extra-curricular school-based physical activity
intervention (Girls Active Project) using the Behaviour Change Wheel in combination

with a Public and Patient Involvement approach.



3. To conduct a feasibility trial of the Girls Active Project, a peer-led, after-school physical
activity intervention aimed to positively impact the physical activity behaviour of

adolescent females.

1.3 Thesis outline

Chapter 2 provides an overview of the key aspects of the literature on adolescents’ PA with a
particular emphasis on the literature pertinent to females of lower SES. The most common
behaviour change theories used by researchers to understand and change PA, and the different
approaches used to promote PA among adolescents are summarised. This chapter aims to
highlight the current gaps in the literature, and the limitations of the approaches currently
used to promote PA among adolescent females. Chapter 2 also provides a rationale for the

current thesis and its aims and objectives.

Chapter 3-6. Chapter 3 contains a general overview of the methodology and methods used
for each of the three studies in this thesis: Study 1, Study 2, and Study 3. It describes the
procedures used as regards PPI, ethical considerations and adaptations required in light of the
COVID-19 pandemic. Research objectives are addressed in the form of three studies
presented below (Figure 1). The three studies (Study 1, Study 2, and Study 3) are included in

chapter four to six.

Chapter 7 presents a general discussion of the overall findings of the three studies, the
strengths and limitations of this research, and suggestions are outlined for future research and

practice.



Aim: to work with key stakeholders in a single-sex, female-only, designated disadvantaged post-primary school in Dublin, to co-design a school-based

physical activity intervention based on theory, and trial the intervention in the school setting.

2

>
[
o o
o @
= E
o ©
= 2
-_— -
- .

N

3. Methodological framework

Objective 1

To identify the factors
influencing adolescent
females’ physical activity
behaviour in the school setting
using the COM-B model and
Theoretical Domains

Objective 2

To co-design, with adolescent
females, an extra-curricular
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Change Wheel in combination

Objective 3

To conduct a feasibility trial of
the Girls Active Project, a
peer-led, after-school physical
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Chapter 2 Literature review

2.1 Physical activity and adolescents

2.1.1 What defines an adolescent?

The WHO defines an ‘adolescent’ as any person aged 10 to 19, and describes ‘adolescence’ as
the transitional phase of life between childhood and adulthood (WHO, 2022).

2.1.2 What is physical activity?

Physical activity (PA) is defined as ‘any bodily movement produced by skeletal muscles that
results in energy expenditure’ (Caspersen et al., 1985). It takes many forms, occurs in many

settings, and has many purposes (e.g., daily activity, active recreation, and sport).
2.1.3 Recommended guidelines

The WHO divides PA into intensity levels that refer to the rate at which the activity is being
performed, or the magnitude of the effort required to perform an activity (Bull et al., 2020;
WHO, 2010). On a scale of 0-10 relative to an individual’s personal capacity, moderate
intensity PA is usually a 5 or 6, and vigorous intensity PA is usually a 7 or 8. For example,
moderate-intensity PA would cause an individual to breathe faster and an increased heart rate,
whereas vigorous-intensity PA requires a larger amount of effort and a substantial increase in

heart rate.

The WHO recommends that children and adolescents (aged 5 to 17) including those living
with disability, accumulate at least an average of 60 minutes a day of moderate-to-vigorous
intensity PA (MVPA) across the week (Bull et al., 2020). It is also recommended that
vigorous-intensity aerobic activities, as well as those that strengthen muscle and bone should

be incorporated at least 3 days a week.

A systematic review of the health benefits of PA and fitness in school-aged youth found that
PA should be of at least moderate intensity to achieve substantive health benefits, and
vigorous intensity activities may provide even greater benefit (Janssen and LeBlanc, 2010).
Indeed, many of the benefits of PA participation are observed with an average of 60 minutes
of MVPA daily, although activity beyond 60 minutes of MVVPA daily provides additional
health benefits (Bull et al., 2020).



“Some physical activity is better than none for those not currently meeting these
recommendations” (Bull et al., 2020, p. 1460).

2.1.4 Benefits of physical activity participation

Evidence continues to accumulate on the health benefits of regular PA for adolescents (Bailey
et al., 2012; Janssen and LeBlanc, 2010). The robust evidence that informed the 2020 WHO
guidelines on PA for adolescents (Chaput et al., 2020) indicated that PA participation is
associated with multiple beneficial health outcomes. These included: physical fitness
(cardiorespiratory and muscular fitness), cardiometabolic health (blood pressure,
dyslipidaemia, glucose, and insulin resistance), bone health, cognitive outcomes (academic
performance, executive function) and mental health (reduced symptoms of depression) and
reduced adiposity. All forms of PA, such as physical education, active travel, play, after-
school activities, and sports, can provide health benefits if undertaken regularly and of
sufficient duration and intensity (WHO, 2018).

2.1.5 Currenttrends

Despite the well-documented health implications of physical inactivity, globally, more than
three-quarters (81%) of adolescents (aged 11 to 17 years) do not currently meet the
recommendations for PA set by the WHO (Guthold et al., 2020). These data also reveal no
overall improvement in global levels of participation over the last two decades. Inactive
adolescents are at greater risk of long-term ill health (Shrestha and Copenhaver, 2015) and
given that participation in PA during adolescence can be a significant contributor to levels of
PA in adulthood (Hallal et al., 2006; Huotari et al., 2011; Telama et al., 2005), tackling the

decline in PA during adolescence is a major public health priority.

2.15.1 Age and gender

Adolescence represents a period of transition, with the move from primary to post-primary
(otherwise known as second-level) education shown to negatively influence young people’s
PA behaviour (Nader et al., 2008; Riddoch et al., 2004; Woods et al., 2018). This decline of
PA during adolescence is a consistent finding in the literature internationally (Corder et al.,
2016b, 2019; Dumith et al., 2011). A national study (Murphy et al., 2020) found that the
percentage of adolescents meeting PA guidelines declined through post-primary school, from
first year (13.9%) through second (12.2%), third (8.8%), fourth (6%) and fifth year (3.7%)

with the lowest percentage in sixth year (2.2%). Notably, the decline starts sooner and
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becomes steeper for females than for males (Dumith et al., 2011; Woods et al., 2018). This
trend has been identified worldwide, where adolescent females appear to consistently spend
less time engaged in MVPA compared to males (Guthold et al., 2020; Hallal et al., 2012;
Inchley et al., 2020). In Ireland, the Children’s Sport Participation and Physical Activity
(CSPPA) study (Woods et al., 2018) identified clear gender differences between PA levels of
females and males, with females less likely to meet recommended levels. The decline by age
and gender differences were evident when comparing students who reported meeting the
guidelines at primary (13% females Vs. 23% males) and post-primary (7% females Vs. 14%
males) schools (Woods et al., 2018).

2.15.2 Socio-economic status

Evidence suggests socio-economic status (SES) is correlated to adolescents’ PA behaviour,
such that adolescents of higher SES are significantly more likely to meet PA guidelines than
those of lower SES (Borraccino et al., 2009; Inchley et al., 2020; Stalsberg and Pedersen,
2010). The nationally representative Children’s Sport Participation and Physical Activity
(CSPPA) study found that at post-primary school level in Ireland, adolescents of the highest
socio-economic background were more likely to meet PA guidelines (12%) than those in the
medium (10%) and lower (10%) groups (Woods et al., 2018). When examining PA levels
across gender and SES, the Health Behaviour in School-Aged Children (HBSC) survey found
that females of lower SES were consistently the least active (Borraccino et al., 2009; Inchley
et al., 2020). Notably, the effect of gender was greatest, for example, the 2017/2018 HBSC
study that surveyed 227,441 young people aged 11 to 15 years across Europe and Canada
found that high-affluent females reported lower levels of vigorous PA than low-affluent males
(Inchley et al., 2020).

2.1.6 What's happening at policy level?

Insufficient PA is the fourth leading risk factor for mortality worldwide, accounting for
approximately 5.5% (3.2 million) deaths each year (WHO, 2009) and has become an
increasing economic burden for health systems (Scarborough et al., 2011). The WHO
encourages countries to direct efforts and resources to implementing evidence-based PA
programmes and policy for more physically active populations as benefits extend beyond the
health sector, including intersected social, economic and environmental impacts (Bull et al.,
2020). In 2016, about 80% of countries globally reported having national PA policies or

plans, however, these policies were operationalised in just about 56% of countries, indicating
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that there are barriers to PA policy implementation that need to be addressed (Sallis et al.,
2016).

The WHO published a ‘Global Action Plan On Physical Activity 2018-2030°, with a target of
15% relative reduction in the global prevalence of physical inactivity in adolescents by 2030
(WHO, 2018). A PA ‘system map’ was created by Rutter et al. (2019) that illustrates the
range of factors influencing PA, including individual, biological, transport and environmental,
societal, and socio-political factors, emphasising the notion that a single approach to
increasing PA is unsuitable. In 2021, the International Society for Physical Activity and
Health (ISPAH) published an updated advocacy document that endorsed implementing a
system-based approach to PA promotion (Milton et al., 2021). It outlined eight investment
areas ‘that work’ to change PA behaviour including whole-of-school programmes, active
transport, active urban design, health care, public education, sport and recreation, workplaces,
and community-wide programmes. Indeed, given the range of factors that influence PA
(Rutter et al., 2019), a systems-based approach for action, across multiple sectors and
domains, to support the promotion of PA is recommended. This approach is reflected in the
WHO ‘Global Action Plan on Physical Activity 2018-2030" (WHO, 2018). The action plan
provides information and recommendations on 20 evidence-based policy actions for national
Member States and stakeholders to implement and monitor. The policy actions support 13 out
of the 17 United Nations Sustainable Development Goals 2015-2030, demonstrating the
significance of PA promotion to reaching global health targets. Notably, the global action
plan specified the need to strengthen the development and implementation of behavioural
public health interventions targeted at females and vulnerable or marginalised populations,
that engage with and increase PA opportunities. To date, and to my knowledge, there are no
specific global PA policies targeted at adolescent females. At a European level, the WHO
Regional Office for Europe, published a PA strategy 2016-2025, inspired by their policy
framework for health and well-being, to specifically focus on PA as a leading factor in health

and well-being in the European Region (WHO and Regional Office for Europe, 2016).

In Ireland, the Department of Health published the national framework ‘Healthy Ireland — A
Framework for Improved Health and Well-being 2013-2025" (Department of Health Ireland,
2013). The national framework draws on new and existing national policies, strategies, and
action plans. Ireland’s first ‘National Physical Activity Plan’ (Department of Health Ireland,
2016) was subsequently published. It set two targets and formulated 14 specific action areas
to engage children and young people (aged 0 to 18) with PA. The two targets included to
increase by 1% per year the proportion of youth undertaking at least 60 minutes of MVPA

11



every day, and secondly, to decrease by 0.5% per year the proportion who do not partake in
any weekly PA. Amongst the specific action areas, the National PA Plan supports the ‘Active
School Flag’ initiative and aims to expand the whole-school, multi-component programme
developed by the Department of Education and Skills (Active School Flag, 2020) to more
schools across Ireland. In 2019, Sport Ireland published a “‘Women in Sport Policy’ (Sport
Ireland, 2019) that aligns with the Department of Transport, Tourism and Sports objectives in
the ‘National Sports Policy 2018-2027" (Department of Transport, Tourism and Sport, 2019).
Explicitly, as part of their Women in Sport Policy outputs, Sport Ireland developed an
‘Adolescent Girls Get Active’ research resource for PA programme designers to encourage
adolescent females to participate in regular PA (Sport Ireland, 2021). Similar to international-
level PA policies, to my knowledge, there are no specific national-level PA policies that
exclusively target adolescent females. Lastly and most recently, the Department of the
Taoiseach launched its first report on a new cross-government initiative, the ‘Well-being
Framework for Ireland’ in July 2021 (Department of the Taoiseach, 2021). The conceptual
framework covers 11 dimensions, including ‘Mental and Physical Health’. This Well-being
Framework is currently being developed and will become clearer over time but reflects an
important step towards a multi-dimensional approach to understanding the impact of public

policy and population well-being.
2.1.7 Measuring physical activity

Measurement of PA is essential to identify and track current PA levels, and the effectiveness
of the interventions designed to increase adolescent PA levels (Sirard and Pate, 2001).
Employing high quality, valid and reliable PA measures that also adequately satisfies the
research question or design, however, can be a challenge (Sylvia et al., 2014). The methods of
measuring PA include subjective methods, such as self-reported questionnaires, logs, recalls,
and diaries, and objective methods, including measures of energy expenditure (e.g., the
doubly labelled water method), direct observation, and physiological measures (e.g.,
accelerometers, pedometers, heart-rate monitors) (Strath et al., 2013). Each method used to
evaluate PA in adolescents has its own strengths and limitations (Sirard and Pate, 2001). For
example, self-report questionnaires are the most common method of PA assessment, where
many have been shown to have reliability and validity for determining general PA type,
amount, intensity, and duration (Haskell, 2012; Sylvia et al., 2014). Specifically, the two-item
PACE+ questionnaire to measure self-reported minutes of daily MVPA (Prochaska et al.,
2001) has been previously validated amongst 10—18 year old Irish youth against
accelerometery (r =0.34; >5 valid days) (Hardie Murphy et al., 2015). Notably, the validity
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was higher in females (r =0.39; males r =0.27) and increased with age (post-primary r = 0.39;
primary r =0.24) using >5 valid days. Self-report questionnaires are also cost effective and
easy to administer. Potential disadvantages are that self-report questionnaires are less robust
in measuring light-or-moderate intensity PA, and may be subject to recall bias or social
desirability (Sallis, 2010; Sylvia et al., 2014). In contrast, using devices, such as
accelerometers, has demonstrated substantial potential to capture large amounts of data,
including the pattern of light, moderate- intensity PA and vigorous-intensity PA (Haskell,
2012; Sylvia et al., 2014), however such devices do not provide data on PA type, location or
context. Moreover, methodological inconsistencies between objective PA measures (Cooper
et al., 2015; Hollis et al., 2017), such as the variability in accelerometer protocols (Borde et
al., 2017) can make between-country analyses and a definitive conclusion challenging.
Indeed, measurement methodologies for PA can be complex, with no measure that can assess
all aspects of PA (Strath et al., 2013; Sylvia et al., 2014). Combining both subjective and
objective approaches may provide a more comprehensive assessment of PA (Kang et al.,
2016).

2.1.8 Factors influencing adolescent females’ physical activity behaviour

Even though there is no widely accepted explanation for the decline in PA levels among
adolescent females, the factors that influence their participation are believed to be
multifactorial, including psychological, social and environmental factors (Graham et al.,
2014). Understanding the factors that influence adolescent PA behaviour can enhance the
development of tailored interventions aimed at promoting PA (Graham et al., 2014; Martins et
al., 2021).

Research to date has clearly identified time constraints as a major barrier to adolescent PA
participation (Belton et al., 2014; Corr et al., 2018; Martins et al., 2021; Slater and
Tiggemann, 2010; Woods et al., 2010). Indeed, among post-primary females in Ireland, lack
of time was given as the main barrier to PA participation (Woods et al., 2010). Adolescent
females have cited that changing and competing priorities, including increased academic
pressures, part-time employment and responsibilities at home, often get prioritised over PA
(Corr et al., 2018; Cowley et al., 2021b). There is robust evidence to suggest that peers and
friends have a substantial influence on the PA behaviour of adolescents (Fitzgerald et al.,
2012; Graham et al., 2014; Macdonald-Wallis et al., 2012). In a review by Corr et al. (2018),
it was recognised that peers’ influence on adolescent females’ perceptions of PA had both

positive and negative impacts. Peers could encourage and support their involvement, or
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equally, their influence could be negative, leading to a disengagement from PA. Indeed,
research indicates adolescents socialise in groups with similar PA levels, and over time their
PA behaviours reflect those of their peers (Macdonald-Wallis et al., 2012). Parental support
has also been correlated with adolescents PA participation (Martins et al., 2017). Similarly,
Corr et al., (2018) found that parents’ influence on adolescent females’ perceptions of PA
could be positive or negative. Females with parents who supported and encouraged them to
participate in PA had positive perceptions, in comparison to females who lacked these

supportive role models.

Enjoyment and perceiving PA as ‘being fun’ has been identified as a strong facilitator (Belton
etal., 2014; Corr et al., 2018; Martins et al., 2021) and one of the most important factors for
the continuation of PA involvement among adolescents (Martins et al., 2021). The meaning of
‘fun’ in relation to PA, however, is not the same for everyone. Corr et al. (2018) found that
active females with higher skill levels and perceived competence perceived being able to
actively participate in PA with peers made it fun (Corr et al., 2018), whereas inactive females
found trying to participate with skilled peers stressful. In contrast, less competitive or
performance-focused activities have been cited by adolescent females as enjoyable and ‘fun’

(Corr et al., 2018; Slater and Tiggemann, 2010).

Low levels of perceived competence (Corr et al., 2018; Slater and Tiggemann, 2010; Woods
etal., 2010), low levels of self-efficacy for being physically active (Graham et al., 2014;
Martins et al., 2021) or a lack of confidence in skills (Cowley et al., 2021b) have often been
cited by adolescent females as common barriers to PA participation. Research indicates
perceived competence is correlated with PA in adolescent females (Biddle et al., 2005; Craike
etal., 2014). Likewise, Martins et al. (2021) found that a reduced perception of competence
and a low level of self-efficacy for being physically active were barriers to PA participation,
with higher levels of these variables reported by more active adolescent females. Females
with low perceived competence have reported how their lack of motivation derived from low
perceived competence, a dislike of team sports, and negative feedback from peers and
teachers (Corr et al., 2018). Indeed, a dislike for structured sports and how physical education
is delivered in schools (Cowley et al., 2021b; Rees et al., 2006) have been cited by adolescent
females as barriers to their participation. Barriers included limited variety, an emphasis on
skill and competition (Corr et al., 2018), physical education not being delivered in a ‘fun’
way, a lack of autonomy and poor facilities (Cowley et al., 2021b; Rees et al., 2006). Notably,
evidence suggests adolescents of lower SES could face even further difficulties with

environmental factors perceived by adolescents as barriers to PA, including space, equipment,
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infrastructure, unsuitable PA programmes, long distances from facilities, safety concerns and
cost (Humbert et al., 2006; Martins et al., 2021).

Research indicates gender biases in PA and social stereotypes may also influence adolescent
females’ PA behaviour (Corr et al., 2018; Cowley et al., 2021b; Slater and Tiggemann, 2010).
Females have reported feeling reluctant to participate in what they considered to be
‘masculine’ sports (Corr et al., 2018). Equally, females have cited it as not being ‘cool’ or
feminine to play sport, and have expressed the difficulty of retaining femininity while playing
particular sports, such as football (Slater and Tiggemann, 2010). Findings support biological
changes experienced during puberty (Corr et al., 2018), concerns about body-image and
appearance (Corr et al., 2018; Cowley et al., 2021b; Slater and Tiggemann, 2010) and off-
putting sport uniforms (Slater and Tiggemann, 2010) may also discourage females to engage
with PA.

2.2 Understanding and changing physical activity behaviour

2.2.1 Why focus on behaviour change?

Most recent data reveal no overall improvement in global levels of PA in adolescents over the
last two decades (Guthold et al., 2020), whilst an editorial in The Lancet Public Health journal
in 2019, predicted that if current trends continue, the 2025 global PA target of a 10% relative
reduction in insufficient PA will not be achieved (The Lancet Public Health, 2019). Likewise,
Rutter et al. (2019) forecast that without significant scaling of efforts at local, regional,
national and international levels, the global targets for PA are unlikely to be met (Rutter et al.,
2019). Health systems play a key role in inducing healthy behaviour change for the good of
the individual, and of society as a whole (WHO Europe, 2008). Unfortunately, health
promotion activities, and public health campaigns, have often failed to achieve the desired
effects in terms of reducing disease incidence and burden (WHO Europe, 2008). In a report
by the WHO (2008), these shortcomings are believed to be because compliance with the
intended behaviour change is harder to achieve than raising awareness, providing knowledge
and changing attitudes. Essentially, while raising awareness, providing knowledge and

altering attitudes are necessary to change behaviour, they are rarely sufficient.
2.2.2 Theoretical frameworks

Changing PA behaviour is a complex process (Buchan et al., 2012; Perry et al., 2012).
Behaviour change theories identify the factors that influence behaviour, suggest which
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techniques should be incorporated into interventions, and provide a framework within which
to test hypotheses and gather data (Prestwich et al., 2015). Theoretical frameworks are
considered a critical feature in PA science (Rhodes and Nigg, 2011) as they create a context
for understanding, explaining, and eventually intervening to effect PA (Rothman, 2004). In
2019, Rhodes and colleagues (Rhodes et al., 2019) published an overview of the four main
theoretical frameworks that have been used to understand and change PA over the last three
decades. These include social cognitive approaches, humanistic/organismic approaches, dual

process approaches and socio-ecological approaches.
2221 Social cognitive approaches

Primarily, social cognitive approaches are the leading frameworks used to understand PA,
which centres on individuals’ attitudes and beliefs. Specifically, it is based on the principle
that individuals will intend to be physically active if they believe that (a) PA is important, and
(b) they are genuinely capable of being active (Rhodes et al., 2019). Therefore, interventions
using the social cognitive approach usually aim to appeal to one’s beliefs and values, and
builds an expectation of capability through factors, such as social encouragement (Biddle and
Nigg, 2000). There are numerous social cognitive approaches, including Social Cognitive
Theory, The Theory of Planned Behaviour, and The Transtheoretical Model, briefly described

below.

Bandura’s (1986), Social Cognitive Theory, proposes that human behaviour is the product of
the dynamic interaction of personal, environmental, and behavioural factors. The main
construct in this theory is self-efficacy, i.e., ‘the belief in one’s capability to accomplish a
certain level of performance’ (Bandura, 1986). Social Cognitive Theory has been extensively
used in school-based interventions to promote PA in adolescents (Dobbins et al., 2013),
including those specific to adolescent females, such as the Trial of Activity for Adolescent
Girls (TAAG) (Webber et al., 2008) and the peer-led Walking In ScHools intervention (the
WISH study) (Carlin et al., 2018). According to Ajzen’s, Theory of Planned Behaviour
(Ajzen, 1991), individuals will engage in a behaviour if they view it positively (attitude),
believe that significant others want them to engage in it (subjective norm), and perceive that
the behaviour is under their control (perceived behavioural control). This theory has been
used to understand the influencing factors of adoption, motivation and adherence to PA
(Buchan et al., 2012), including young people’s (aged 12-14) PA intentions and behaviours
(Hagger et al., 2001).
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Lastly, The Transtheoretical Model was developed as a comprehensive model of behaviour
change, based on the premise that behaviour change is a process, and as an individual
attempts to change, they move through stages (Prochaska and Velicer, 1997). This model has
also been used to examine adolescent PA behaviour (Nigg and Courneya, 1998). The stages
of change classifies individuals concerning their progression towards habitual PA (Nigg et al.,
2011). It is hypothesised that an individuals’ processes of change (facilitating movement
between the stages), decisional balance (pros and cons of changing), self-efficacy, and
temptation alter as they move through the stages of change. The stages include (i)
precontemplation, individuals with no intention to engage in regular PA, (ii) contemplation,
the intent to engage in regular PA within the next 6 months, (iii) preparation, immediate
intentions and commitment to engage in regular PA (i.e., within the next 30 days), (iv) action,
individuals who have actually initiated regular PA behaviour, and (v) maintenance, habitual
PA behaviour for more than 6 months (Nigg et al., 2011). In the final stage, (vi) termination,
individuals have zero temptation for relapse and achieve 100% self-efficacy. Since this stage
is difficult to achieve, it is often not considered in health promotion programmes (Raihan and
Cogburn, 2021).

Despite the social cognitive framework being the dominant approach in PA research, there
has been a slow shift from a complete social cognitive explanation for PA (Rhodes et al.,
2019). There are a few reasons for this. Thus far, effects of social cognitive interventions have
been modest (Nigg et al., 2011; Young et al., 2014) with no particular social cognitive
approach more effective in producing PA behaviour change than any other (Gourlan et al.,
2016). Moreover, the assumption that individuals are willing and able to maintain PA
motivation using effortful cognitive processes alone has been challenged (Conroy and Berry,
2017). For example, in a study by Dewar et al. (2013) on adolescent females’ PA using the
Social Cognitive Theory, authors recommended that future testing consider including

ecological components to advance our understanding of PA behaviour (Dewar et al., 2013).
2.2.2.2 Humanistic/organismic approaches

The humanistic and organismic approaches propose that human action is motivated by an
inherent desire to grow, develop and realise ones potential (Rhodes et al., 2019) to which,
Self-Determination Theory (Deci and Ryan, 2000) is the most common theory applied to
understanding PA (Rhodes et al., 2019). Self-Determination Theory is composed of five sub
theories or mini-theories (causality orientations theory, cognitive evaluation theory, goal

contents theory, basic psychological needs theory and organismic integration theory) that
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together, seek to understand human motivation. The theory assumes that individuals are
innately active and self-motivated, however, interactions between individuals and their social
environment can either support or hinder that inherent active nature (Deci and Ryan, 2000).
Two commonly employed mini-theories to examine PA behaviour are the basic psychological
needs theory (i.e., individuals have three basic psychological needs; autonomy, relatedness
and competence) and the organismic integration theory (i.e., motivation is considered as a
continuum of self-determination from amotivation at the lowest end of the continuum to
intrinsic motivation at the other end, with extrinsic motivation as a third general form of
motivation comprising of four types of behavioural regulation) (Rhodes et al., 2019). In turn,
it is hypothesised that when the three psychological needs are satisfied, an individual’s
inherent activity will be supported, optimal self-determined motivation will be promoted, and
positive psychological, developmental, and behavioural outcomes will be produced (Buchan
etal., 2012).

A review conducted on studies with adults (aged >18) by Teixeira et al. (2012), demonstrated
good evidence for the value of Self-Determination Theory in understanding PA. It found that
competence was a consistent positive predictor of PA, and support for a positive relation
between more autonomous forms of motivation and PA, with intrinsic motivation more
predictive of long-term PA adherence (Teixeira et al., 2012). Self-Determination Theory has
been integrated into the design, delivery, and training content within several PA interventions
for female adolescents, such as PLAN-A (Peer-Led physical Activity iNtervention for
Adolescent girls) (Sebire et al., 2019, 2016), the HERizon Project (Cowley et al., 2021a) and
the G-PACT (The Girls Peer Activity) project (Owen et al., 2018).

2.2.2.3 Dual process approaches

Dual process frameworks are in its infancy as PA science becomes more familiar to the non-
conscious influences on behaviour (Rhodes et al., 2019). In their most basic application, dual
process frameworks integrate two systems that work in parallel to regulate an individual’s
thoughts, feelings, and actions (Conroy and Berry, 2017; Rhodes et al., 2019). System 1 is
based on the non-conscious or impulsive processes, including the comparatively less
understood and less tested determinants of PA, such as habits, automatic evaluations, and
automatic motivation. It is relatively fast, effortless, and usually more difficult to control. In
contrast, system 2 involves reflective or controlled processes which are relatively slow,
deliberative and effortful. They include the conventional social-cognitive approach constructs

(e.g., values, intentions, expectations) and can result in action plans. Most dual process
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approaches hypothesise that individuals are more likely to act on impulse, as a default-
response (system 1), unless intervened on by distinctive reflective processes (system 2)
(Evans and Stanovich, 2013; Rhodes et al., 2019). Of note, findings support that individuals
who engage in more regular PA have more pleasant automatic evaluations of PA (Conroy and
Berry, 2017). Therefore, targeting system 1 processes, for example using cues to activate

learned associations in memory, show potential for promoting PA (Conroy and Berry, 2017).

2224 Socio-ecological approaches

In the last 20 years, socio-ecological frameworks have attracted considerable research
attention alongside the increasing recognition that despite individual-level factors being
fundamental to behaviour change, individuals are merely actors within broader complex
systems (Sniehotta et al., 2017). The policy and environmental levels of PA behaviour
change, for example transport policies and settings-based interventions, such as schools,
provide targets for governments to focus on to improve health outcomes (Heath et al., 2006).
For example, the ecological model of health (Sallis and Owen, 2015) focuses on the
interactions among multiple factors across five ecological domains, including intrapersonal,
social networks, socio-cultural and community, environment and policy domains. Sallis and
Owen (2015) describe the ecological model of health as a ‘meta-model’ that does not displace
health behaviour theories, but instead places them in a broader context (Sallis and Owen,
2015). As an example, the Youth-Physical Activity Towards Health (Y-PATH) programme
(Belton et al., 2014) is a multicomponent school-based intervention based on a combination
of the socio-ecological model and the self-determination theory. Research indicates targeting
ecological domains beyond the individual level is important in PA interventions for
adolescents (Perry et al., 2012). Perry et al. (2012) found most PA interventions (30 reviewed)
aimed at adolescents (aged 12-18) targeted factors across at least two ecological domains,
predominantly the intrapersonal (e.g., teaching behavioural skills) and environmental domains
(e.g., providing additional opportunities for PA and non-traditional physical education

classes).

2.2.3 Using theory to design interventions

Research indicates the use of theories, and a clear description of their use, is essential in
behaviour change intervention development (Davidoff et al., 2015; Prestwich et al., 2015).
Best practice guidelines from the MRC framework recommend developing interventions

systematically, drawing on the best available evidence and appropriate theory (Craig et al.,
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2008; Skivington et al., 2021). A review by Prestwich et al. (2015) however, found that a
significant proportion of behaviour change interventions are not based on theory, and those

that are, tend not to apply the theory extensively.

Identifying ‘active components’ or ‘active ingredients’ in an intervention contributes to a
better understanding of the effects and processes of behaviour change (Michie et al., 2013).
Active components in an intervention are often identified as a ‘behaviour change technique’
(BCT) that are observable and replicable. They have been linked to theoretical constructs, and
are defined as “an active component of an intervention designed to change behaviour”
(Michie et al., 2014, p. 145). In 2013, Michie et al., developed a BCT Taxonomy V1,
consisting of 93 BCTs (Michie et al., 2013). Importantly, the appropriate selection of a BCT,
or a combination of these techniques, can influence intervention effectiveness (Prestwich et
al., 2015). Effective BCTs, such as ‘self-monitoring’ have been identified in interventions to
increase PA (Michie et al., 2009). Although, BCTs used in PA interventions can vary. For
example, 26 different techniques were identified across 24 mobile apps that incorporated
BCTs aimed at improving PA, diet and sedentary behaviour in adolescents (Schoeppe et al.,
2017).

Over 80 theories of behaviour and behaviour change of potential relevance to public health
interventions exist (Davis et al., 2015). Michie et al. (2008) remarked that although theory
provides a helpful framework for designing interventions, they offer little guidance on how to
do this (Michie et al., 2008). Subsequently, in recent years, tools such as the Behaviour
Change Wheel (BCW) (Michie et al., 2014) have become increasingly popular choices as

theoretical frameworks to guide intervention development for researchers.

2.2.4 The Behaviour Change Wheel

The BCW was developed by Michie and colleagues (2011) to provide a structured and
systematic approach to designing behaviour change interventions and strategies. It was
synthesised from 19 other theoretical frameworks of behaviour change, with an aim to
overcome the limitations of these frameworks (Michie et al., 2011). The BCW framework
seeks to capture both the factors influencing the target behaviour and the different types of
interventions that can be used to change the behaviour. It has been successfully used to design
interventions in different contexts, such as sexual counselling (Sharry et al., 2016),
medication management (Sinnott et al., 2015), auditory rehabilitation (Barker et al., 2016),
sedentary behaviour/time spent sitting in the workplace (Munir et al., 2018; Ojo et al., 2019)
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and PA (Clarke et al., 2019; Murtagh et al., 2018; Webb et al., 2016). Despite the systematic
and structured approach of the BCW, researchers have acknowledged challenges associated
with the BCW, describing it as ‘a time-consuming’ process (Murtagh et al., 2018; Webb et al.,

2016) and ‘not a magic bullet for intervention development’ (Sinnott et al., 2015).

Michie et al. (2014) published a book titled ‘The Behaviour Change Wheel. A guide to
designing interventions’ that outlines three stages (eight steps) to follow to design a behaviour
change intervention. The first stage of the BCW involves understanding the target behaviour
and culminates in a behavioural analysis, identifying what factors need to change to enable
behaviour in relation to the ‘capability, opportunity, motivation and behaviour’ (COM-B)
model. Further information on the COM-B model is provided below. The second stage
involves identifying intervention options, including intervention functions and policy
categories. There are nine intervention functions to address the target behaviour, i.e.,
education; persuasion; incentivisation; coercion; training; restriction; environmental
restructuring; modelling; and enablement. Seven policy categories are presented to support
the delivery of the particular intervention functions: Communication/marketing; guidelines;
legislation; regulation; fiscal, environmental/social planning; and service provision (Michie et
al., 2014). Proposed intervention and changes to policy can be evaluated using the APEASE
criteria (affordability, practicability, effectiveness/cost-effectiveness, side-effects/safety, and
equity). The final stage, stage three, ‘identify content and implementation options’, involves
selecting BCTs and the mode(s) of delivery. The taxonomy of 93 BCTs (BCT Taxonomy V1)
and its application, is provided. The selection of BCTs is based upon an evaluation against the

APEASE criteria, as is the mode(s) of delivery of the intervention content.
2.2.4.1 Theoretical Domains Framework and the COM-B model

The COM-B model is at the core of the BCW framework, which suggests capability,
opportunity and motivation (COM) interact to influence behaviour (B) (Figure 2). There are
six COM-B components: physical capability, psychological capability, social opportunity,
physical opportunity, reflective motivation and automatic motivation. In essence, the COM-B
model proposes that individuals’ capability (physical or psychological skills to perform the
behaviour), opportunity (physical or social influences that allow for the behaviour), and
motivation (reflective beliefs about the good and bad consequences of changing behaviour
and automatic wants and needs to change behaviour), interact to influence the target
behaviour. Therefore, identifying what needs to change regarding an individual’s ‘capability”,

‘opportunity’ and ‘motivation’ to engage in that behaviour is essential for change to occur.
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The Theoretical Domains Framework (TDF), derived from 33 theories of behaviour and 128
psychological constructs (Cane et al., 2012) has been identified as a useful tool for identifying
determinants of behaviour and barriers to behaviour change. It was added to the BCW,
forming the second layer in Figure 2, to allow deeper exploration of the factors influencing
behaviour change. The TDF has been used in many contexts to understand behaviour and
design theory informed interventions (French et al., 2012). The integrative framework
consists of 14 domains: knowledge; skills; memory, attention and decision processes;
behavioural regulation; social/professional role and identity; beliefs about capability;
optimism; belief about consequences; intentions; goals; reinforcement; emotion;

environmental context and resources and social influences.

. Sources of behaviour

TDF Domains

- Intervention functions

Policy categories

Psychological O Physical
& %
§ s
§ %
¥ %

Soc - Social influences

Env - Environmental Context and Resources
Id - Social/Professional Role and Identity
Bel Cap - Beliefs about Capabilities

Opt - Optimism

Int - Intentions

Goals - Goals

Bel Cons - Beliefs about Consequences
Reinf - Reinforcement Training
Em - Emotion

Know - Knowledge

Cog - Cognitive and interpersonal skills
Mem - Memory, Attention and Decision Processes
Beh Reg - Behavioural Regulation
Phys - Physical skills

Service provision

Figure 2: The Behaviour Change Wheel. Michie et al. (2014)
2.3  Physical activity interventions

2.3.1 Promoting physical activity among adolescents

There is a clear need for effective interventions that increase adolescents’ levels of PA
(Guthold et al., 2020). In fact, given the decline of PA during adolescence, Dumith et al.
(2011) suggested that interventions that attempt to reduce the PA decline, even without an
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increase in PA levels, could be considered as effective. Despite an expanding evidence base
on interventions to promote PA during adolescence (Messing et al., 2019), including
interventions specifically targeted at adolescent females (Camacho-Mifiano et al., 2011; Owen
etal., 2017; Pearson et al., 2015), evidence suggests that important knowledge gaps still exist,
and efforts to improve adolescent PA surveillance, research, intervention implementation, and

policy development are required (van Sluijs et al., 2021).

There is compelling evidence to suggest that multi-component interventions (Kriemler et al.,
2011; Messing et al., 2019; Owen et al., 2017; Pearson et al., 2015) and interventions
underpinned by theory (Lai et al., 2014; Owen et al., 2017; Pearson et al., 2015) are more
likely to be effective in changing adolescents’ PA behaviour than those targeting single
components or non-theory based interventions. In a review on ‘lessons from around the
world’ on evidence-based PA interventions, Heath et al. (2012) described the importance of
tailoring interventions to target specific populations. Such findings echo recommendations
outlined within the MRC framework (Craig et al., 2008), emphasising that complex
interventions may work best if tailored to local circumstances rather than being completely
standardised. A meta-analysis conducted by Pearson et al. (2015) on the effectiveness of
interventions to increase PA among adolescent females in any setting (community,
parent/home, school and outside of school) found small but significant effects, with larger

effects found in female-only interventions and interventions that were performed in schools.

Previous studies have explored adolescents’ opinions on how to improve PA promotion
(Corder et al., 2013; James et al., 2018; Whitehead and Biddle, 2008). Incorporating choice of
activity type, timing and location of PA, introducing adolescents to new activities (Corder et
al., 2013) and providing opportunities for adolescents to be active with friends in an
environment that is fun and informal (Whitehead and Biddle, 2008) have all been identified

by adolescent’s as potential strategies for increasing PA.

2.3.2 The school environment

The school environment is considered to be an ideal setting for PA promotion based on the
significant amount of time adolescents spend at school, and its ability to reach large numbers
of adolescents across a range of differing backgrounds (Cale and Harris, 2006; Hills et al.,
2015). It is the most common setting for implementing adolescent PA interventions. For
example, in a systematic review of reviews on PA interventions for adolescents by Messing et

al. (2019) across the three key settings (family and home, childcare, and school), most PA
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interventions (28 out of 39 reviews analysed) were based in the school-setting (Messing et al.,
2019). Indeed, the school setting presents various opportunities to intervene to promote PA,
such as implementing extra-curricular activities, enhancing the physical education curriculum,

and engaging the community (Murillo Pardo et al., 2013).

2.3.2.1 Evidence for school-based intervention

In general, evidence suggests school-based PA interventions have been minimally successful
(Borde et al., 2017; Dobbins et al., 2013; Kriemler et al., 2011; Lai et al., 2014; Love et al.,
2019; Owen et al., 2017). A Cochrane review by Dobbins et al. (2013) found evidence to
suggest that school-based PA interventions can increase MVPA in children and adolescents
aged 6 to 18, ranging from five to 45 minutes per day. In contrast, a review by Love et al.
(2019) found little or no change in the amount of MVPA the young people did throughout the
day. Equally, Owen et al. (2017) found very small effects on school-based interventions
specifically targeted at adolescent females’ PA levels. These findings indicate that changing
adolescents’ PA behaviours through school-based interventions can be challenging, however
there are certain approaches that appear to be more successful, while Borde et al. (2017)
recommends that researchers continue to explore novel approaches to increasing adolescents’
PA.

Evidence suggests school-based interventions (De Meester et al., 2009; Kriemler et al., 2011;
Messing et al., 2019), including after-school programmes (Atkin et al., 2011) that focus on the
change of multiple health behaviours instead of focusing just on PA are less effective,
indicating that single-behavioural interventions are more suited for adolescents than multiple-
behavioural interventions. Incorporating a ‘whole-school approach’ (Heath et al., 2012;
Milton et al., 2021; van Sluijs et al., 2021; WHO and United Nations Educational Scientific
and Cultural Organization, 2021) has been recognised as most effective for increasing PA.

For example, the Physical Activity 4 Everyone (PA4E1) programme (Sutherland et al., 2019)
founded on the Health Promoting Schools Framework (Langford et al., 2015), is an evidence-
based multi-component PA intervention that has been implemented, evaluated and scaled-up
across many post-primary schools in Australia (Sutherland et al., 2021). The PA4E1
intervention consists of seven PA promotion strategies that targeted the curriculum (enhanced
physical education lessons, individualised student PA plans, enhanced school sport
programme); school environment (recess/lunchtime activities, school PA policy); parents
(parent newsletters); and community (after-school community sport and fitness programmes).

Similarly, in Ireland, both the ‘Project Spraoi’ intervention (Coppinger et al., 2016; O’Leary
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et al., 2019) at primary school level, and the Youth-Physical Activity Towards Health (Y-
PATH) programme (Belton et al., 2019; O’Brien et al., 2013) at post-primary school level,
which adopted a multi-component whole-school approach to PA promotion have shown a

positive influence on the PA behaviour of young people.

Understanding the many factors that support effective implementation of PA interventions is
important (Naylor et al., 2015) particularly when scaling-up. The term “implementation
strategies” is used to describe the methods or techniques (e.g., training, performance
feedback) used to enhance the adoption, implementation and/or sustainability of evidence-
based interventions (Pearson et al., 2020). Evidence suggests PA interventions delivered at-
scale report lower effects than pre-scale trials (Lane et al., 2021). Indeed, even where small-
scale feasibility and pilot studies appeared successful, previous school-based adolescent PA
interventions have experienced implementation issues when scaled-up (Corder et al., 2021;
Gorely et al., 2019; Jago et al., 2015; Jong et al., 2020). This indicates the challenge of
designing a replicable intervention offering the flexibility required across diverse school
settings. Evidence suggests ‘implementation evaluation’ supports scale-up of effective school-
based PA interventions and thus population-level change (Naylor et al., 2015). For example,
the aforementioned multi-component Physical Activity 4 Everyone (PA4E1) programme has
successfully scaled-up to a large number of post-primary schools in Australia (Sutherland et
al., 2021). The intervention schools were supported to implement PA4E1 with seven
evidence-based implementation strategies (embedded school staff: in-school champions;
obtaining executive and leadership support; external implementation support officer; teacher
professional learning; resources; provision of prompts and reminders; implementation

performance monitoring and feedback).

Lastly, findings support that engagement and buy-in from the school and stakeholders
involved underpins any successful school-based PA intervention (Belton et al., 2020; Corder
etal., 2021; James et al., 2019; Muellmann et al., 2017; van Sluijs and Kriemler, 2016). This
requires those in charge (e.g., school principals, teachers) however, to be willing to allocate
time in the schedule to increase opportunities for students to be active (Beets et al., 2016). It is
therefore, perhaps unsurprising, an already ‘crowded curriculum’ and lack of time were
identified in a recent review (Nathan et al., 2018) as barriers to the implementation of school
PA policies, alongside the lack of school board support, and teachers’ inability to implement
the policy. In contrast, staff support for PA, space for PA, and teachers who believe in the

importance of PA, have all been identified as facilitators to the implementation of school PA
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policies (Nathan et al., 2018). School-based interventions ought to be designed with these
considerations in mind (Beets et al., 2016; Nathan et al., 2018).

2.3.2.2 Extra-curricular physical activity at school

Extra-curricular PA interventions at school can be defined as interventions that do not focus
on modifying the schools physical education (Jago and Baranowski, 2004), i.e. PA which
happens within a school setting but is not part of the formal physical education curriculum.
Unlike physical education which is mandatory to attend, participation in extra-curricular PA
is voluntary. Extra-curricular PA or sport can also be referred to as ‘non-curricular PA’ or
‘school sports’. In Ireland, Children’s Sport Participation and Physical Activity (CSPPA)
defines extra-curricular sport as PA or sport played before, during or after school, but not part
of the curriculum (Woods et al., 2018). Evidence suggests PA delivered during extra-
curricular periods, including break periods, travel to school, after-school clubs and camp,
could potentially increase adolescents’ PA (Jago and Baranowski, 2004). Currently, provision
of extra-curricular PA within the school environment often reflects the content of the physical
education curriculum, i.e., team-based, competitive, structured sports (Cale, 2000) which may
be denying some students the opportunity to participate in recreational PA. Likewise, in
Ireland traditional team games dominate extra-curricular PA for males and females at both
primary and post-primary school levels (Woods et al., 2018). At post-primary level, the most
popular extra-curricular sport for females were soccer, Gaelic football, basketball, athletics,
and camogie. In Ireland, the extent and quality of extra-curricular PA depends on individual
schools and their ethos, expertise, resources, facilities, and goodwill of staff volunteering to
run them. In 2018, 63% of post-primary students reported participating in extra-curricular
sport at school at least once per week (Woods et al., 2018). Notably, participation was higher
among males (70%) than females (57%), rural schools (69%) than urban schools (54%), and

in more affluent students (66%) than less affluent students (56%).

Extra-curricular PA can take part after-school in the school setting. After-school PA
programmes are typically locally designed and differ from sports clubs as they are not
focussed on a single competitive sport (Demetriou et al., 2017). Compared to physical
education, research on after-school programmes is in its infancy (Demetriou et al., 2017). A
review by Demetriou et al. (2017) found modest support of the benefits of after-school
programmes, yet identified better outcomes when conducting the programmes in the school
setting, providing sessions on two or more days a week, and ensuring high programme

attendance rates. Messing et al. (2019) found after-school programmes focused on PA and/or
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sports were effective, however similarly, attendance rates were highly important as the
effectiveness of a programme strongly depended on attendance (Messing et al., 2019). Peer

involvement was also linked with positive outcomes (Messing et al., 2019).

2.3.2.3 Peer-led physical activity interventions

Given that social influences, including peers, have a substantial influence on the PA
behaviour of adolescents (Fitzgerald et al., 2012; Graham et al., 2014; Macdonald-Wallis et
al., 2012) peer-based interventions could be an effective means of helping adolescents
become more physically active and has become an increasingly popular approach in school-
based PA interventions targeted at adolescent females (Carlin et al., 2018; Owen et al., 2018;
Sebire et al., 2018). In fact, Ginis et al. (2013) describes it as an “overlooked opportunity” for
PA promotion, where findings support peer-delivered PA interventions may be equally as

effective as those delivered by professionals (Ginis et al., 2013).

2.3.3 Co-designing interventions with adolescents

Evidence suggests there is a lack of high-level participation from young people to influence
the development of interventions targeting health and well-being (Larsson et al., 2018).
Adolescents have previously reported a disconnect between what is available and what they
want to do (James et al., 2018) and feelings of disempowerment through the belief that their
shared views on PA were insignificant (McEvoy et al., 2016). Worryingly, “without the voice
of youth, research can miss the contextual input necessary to represent the unique youth

experience” (Jacquez et al., 2013, p. 177).

O’Reilly et al. (2022) describes how co-design is “focused on harnessing local and
contextualised expertise of the ‘users’ of programmes” (O’Reilly et al., 2022, p. 2) The
principles of co-design are becoming fundamental to promoting PA in schools (O’Reilly et
al., 2022). Indeed, a co-design approach involving participatory methods can help ensure the
intervention is practical, acceptable and usable, but can also be a potentially powerful way to
help navigate what can be a complex and context-sensitive topic (O’Reilly et al., 2022). Over
the years, research has gradually shifted from a practice of consulting young people taking
part in a research study, to one of actively involving them in the research process (Bird et al.,
2013; Enright and O’Sullivan, 2012; Kellett, 2005; Lundy and McEvoy, 2012; Thompson et
al., 2015). Previous studies have demonstrated that adolescents can productively engage in the
design, planning and implementation of PA interventions (Corder et al., 2015; James et al.,

2019; Murillo Pardo et al., 2014), including PA interventions specific to adolescent females

27



(Corr and Murtagh, 2019). Establishing ‘young people’s advisory groups’, who work with
researchers to shape different stages of the research process, has been increasingly used in
health research to actively involve young people (Sellars et al., 2020). This approach is

aligned with and similar to PPI.
2.3.3.1 Public and Patient Involvement

In Ireland, and the United Kingdom, research which is "co-produced™ with patients, carers, or
members of the public is known as Public and Patient Involvement (PPI). The Health
Research Board in Ireland uses the United Kingdom’s National Institute for Health Research
definition of PPI, i.e., “research being carried out ‘with’ or ‘by’ members of the public rather
than ‘to’, “about’ or ‘for’ them” (INVOLVE, 2012). This interpretation, however, can differ
internationally. For example, in Canada and the United States they describe this type of
research as ‘public and patient engagement’ (Domecq et al., 2014; Doria et al., 2018; Shippee
etal., 2015). INVOLVE is a United Kingdom government-funded programme to support
active public involvement in the National Health Service (NHS). Similar to the National
Institute for Health Research in the United Kingdom, the Health Research Board in Ireland
has provided strategic and infrastructure support to embed PPI across publicly funded
research (Health Research Board, 2021). The overall aims of PPI are to enhance the quality,
relevance, and appropriateness of research, and through a compelling ethical rationale,
encourage participative democracy in research (Brett et al., 2010). Although some reviews
have found the evidence base for PPI needs improvement (Brett et al., 2014a; Mockford et al.,
2012; Shippee et al., 2015), there are findings to support that PP1 may facilitate the process of
translating research evidence into practice and policy (Staley, 2009), contribute to reducing
health research waste (Minogue et al., 2018), and can have beneficial impacts for the service
users, researchers, and community (Brett et al., 2014b; Crocker et al., 2017), and on the
quality and appropriateness of health research (Brett et al., 2014a). Over the past decade, PPI
activity has continued to expand. Guidelines to support the reporting of PPI (Staniszewska et
al., 2017, 2011), frameworks to guide ethics in PP1 (Mitchell et al., 2019; Pandya-Wood et al.,
2017), tools to assess impact (Popay et al., 2014) and advice on actions required for effective
PPI, such as trust between the researchers and PPI contributors (Wilson et al., 2015) have all
been published. Whereas, some reviews on PPI in research have identified concerns regarding
power imbalances (Brett et al., 2010), costs, and an overarching worry of tokenism (Domecq
etal., 2014).
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Specifically, involving young people in research is intended to ensure that interventions
reflect their preferences and needs and thus, improve intervention relevance, acceptability and
feasibility (Kirby, 2004; Sellars et al., 2020). Despite the increasing emphasis on the
involvement of young people in health research, a scoping review by Sellars et al. (2020),
found that fewer than 1% of published empirical child and adolescent health studies used
youth advisory groups during their research, indicating that more work needs to be done to
increase young people’s involvement in youth-related research. Identified studies in the
review (Sellars et al., 2020) expanded across different research fields, such as cyberbullying
(Dennehy et al., 2018), healthy eating interventions (McSweeney et al., 2019), sexual health
(Young et al., 2019), and PA (James et al., 2019). The terms used to describe the group of
young people involved in the research process varies across studies, such as “Youth Advisory
Groups’, ‘Youth Advisory Boards’, “Youth Advisory Panels’, and ‘PPI groups’. Notably, in
their evaluation of using a Young Persons Advisory Group, Dennehy et al. (2018) found that
young people can provide a unique perspective on the design, conduct and interpretation of
research that is otherwise not accessible to adult researchers. James et al. (2019) describe how
adolescents in Wales were involved in discussions regarding PA provision and barriers to
being active in their local community, and thus, contributed to the design process of a multi-
component PA intervention called ACTIVE (James et al., 2019).

2.4 Summary

Globally, 81% of adolescents do not meet the WHO recommended PA guidelines (Guthold et
al., 2020) of at least an average of 60 minutes a day of MVPA across the week (Bull et al.,
2020). Research indicates PA levels decline during adolescence (Corder et al., 2016b, 2019;
Dumith et al., 2011) and that adolescent females consistently spend less time engaged in
MVPA compared to males (Guthold et al., 2020; Hallal et al., 2012; Inchley et al., 2020).
Coupled with evidence to suggest that SES is correlated to adolescents’ PA behaviour,
females of lower SES are a higher-risk group (Borraccino et al., 2009; Inchley et al., 2020).
The wide-ranging health benefits of regular participation in PA on young people’s health have
been well-documented (Bailey et al., 2012; Chaput et al., 2020; Janssen and LeBlanc, 2010).
Inactive adolescents are at greater risk of long-term ill health (Shrestha and Copenhaver,
2015) and given that participation in PA during adolescence is predictive of adult PA (Hallal
et al., 2006; Huotari et al., 2011; Telama et al., 2005), promoting a healthy lifestyle at this
stage is crucial to shape PA behaviours for life.
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Behaviour change theories and frameworks create a context for understanding, explaining,
and eventually intervening to effect PA (Rothman, 2004). There is compelling evidence to
suggest that interventions underpinned by theory are more effective at changing adolescents’
PA behaviour than non-theory based interventions (Lai et al., 2014; Owen et al., 2017,
Pearson et al., 2015). The application of behaviour change theories can help unravel how
certain influences impact adolescents’ PA behaviour which is critical in order to develop
effective interventions. Over the last three decades, four main theoretical frameworks have
been used to understand and change PA, including social cognitive approaches,
humanistic/organismic approaches, dual process approaches and socio-ecological approaches
(Rhodes et al., 2019). Moreover, in recent years, theoretical framework tools such as the
BCW (Michie et al., 2014) have become popular choices to guide intervention development

for researchers.

Existing reviews (Borde et al., 2017; Dobbins et al., 2013; Love et al., 2019) on school-based
PA interventions have shown minimal effects on adolescents’ PA. Furthermore, competing
demands in the school curriculum and a lack of time have been identified as barriers to the
implementation of school PA policies (Nathan et al., 2018). These findings indicate that
changing adolescents’ PA behaviours through school-based interventions can be challenging.
The expanding evidence base on PA interventions, however, has given rise to best-practice
recommendations. PA promotion has increasingly adopted socio-ecological approaches that
place the PA influences in their social and environmental context (Rutter et al., 2019).
Notably, the important role of the physical environment at school and how it facilitates more
PA in adolescents has been increasingly recognised (Perry et al., 2012). Moreover, tailoring
school-based interventions to specific target populations and context is essential (Heath et al.,
2012). With a specific focus on increasing PA amongst adolescent females, research has
shown the importance of tailored (Murillo Pardo et al., 2013), theory-driven (Owen et al.,

2017; Pearson et al., 2015) and female-only interventions (Pearson et al., 2015).

Findings support the efficacy of numerous school-based intervention strategies such as
changes in the school environment, after-school PA programmes, activity breaks, and peer
involvement (Messing et al., 2019). At post-primary school level in Ireland, traditional team-
based, competitive, structured sports dominate extra-curricular PA (Woods et al., 2018).
Notably, females (57%) are less likely to participate in extra-curricular sport than males
(70%). Given that a dislike for structured sports (Cowley et al., 2021b; Rees et al., 2006) and
an emphasis on skill and competition (Corr et al., 2018) have been cited by adolescent

females as barriers to their participation, and in contrast, how unstructured and non-
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competitive opportunities have been reported as facilitators to PA (James et al., 2018; Martins
etal., 2021), a call for additional extra-curricular PA programmes that appeal to adolescent

females is warranted.

Evidence suggests there is a disconnect between what is available and what adolescents want
to do (James et al., 2018). Research indicates more work needs to be carried out to include
young people’s voices in youth-related research (Jacquez et al., 2013; Larsson et al., 2018;
Sellars et al., 2020). Without youth involvement, interventions may fail to accurately
represent young people’s needs (Jacquez et al., 2013). PPI ‘young people’s advisory groups’
has become an increasingly common approach to actively involve young people in the
research process (Sellars et al., 2020). Involving young people in research is critical to ensure
that interventions reflect their preferences and therefore, improve intervention relevance,
acceptability and feasibility (Kirby, 2004; Sellars et al., 2020). Helping schools to fulfil their
PA promoting role is important (Hills et al., 2015), while providing adolescent females the
opportunity to co-design a multi-component, extra-curricular school-based PA intervention
based on theory, may increase the likelihood of developing a contextually appropriate
intervention that meets the needs of adolescent females and provides relevant and meaningful

opportunities for them to be active.
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Chapter 3 Methodological framework

3.1 Introduction

The aim of this chapter is to outline the overall design of this programme of research. It
describes the Medical Research Council (MRC) framework for developing and evaluating
complex interventions, the Behaviour Change Wheel (BCW) for designing behaviour change
interventions. An overview of the methods used to address the research objectives is
provided. Lastly, the implications of the COVID-19 pandemic, and the ethical considerations

associated with this research are addressed.
3.2 Overview of study design

A concurrent-independent mixed-method design was used in this research (Schoonenboom
and Johnson, 2017). In a concurrent-independent design, quantitative and qualitative
components are executed (almost) at the same time, while both components are independent
of one another (i.e., their implementation does not depend on the results of data analysis in the
other component) (Schoonenboom and Johnson, 2017). The aim of mixed-methods research
is to expand and strengthen a study’s conclusions (Schoonenboom and Johnson, 2017). For
example, a quantitative approach, such as a questionnaire, can quantify the factors influencing
adolescent females’ PA behaviour, while the qualitative approach, such as focus group data,
can provide a deeper understanding of these factors. For this reason, both types of research
methodologies were used in this research project. A parallel mixed design analysis was
undertaken, otherwise known as a convergent parallel design (Schoonenboom and Johnson,
2017), whereby the quantitative and qualitative datasets were analysed separately, and the
integration of data from various sources occurred at the interpretation stage (Teddlie and
Tashakkori, 2009). An overview of the study design, mapping the three studies to both the
MRC framework phases and the BCW stages, is presented in Figure 3.
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MRC Framework
Phase

Develop intervention Feasibility
" Study 1 Study 2 Study 3
f<b)
5 Behavioural analysis of adolescent Co-design of a school-based physical Feasibility of a peer-led, after school
= female physical activity in a activity intervention for adolescent physical activity intervention for
wn designated disadvantaged post- females using the Behaviour Change disadvantaged adolescent females
a) primary school according to the Wheel and Public and Patient during the COVID-19 pandemic:
= COM-B model and theoretical Involvement. Results from the
o domains framework: a mixed- Girls Active Project (GAP)
methods study.
5 L Under;tand i 2. ldentify intervention options
= behaviour
©
]
)]
% 3. Identify content and
2 implementation options

Figure 3: Ph.D. studies mapped to the Medical Research Council framework and the Behaviour Change Wheel
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3.3 The medical research council framework

The MRC framework (Craig et al., 2008) for developing and evaluating complex
interventions is a tool used to develop, evaluate and implement a complex intervention to
improve health. The guidance for using this framework was updated in 2021, by Skivington et
al. The framework divides complex intervention research into four phases: development or
identification of an intervention, assessment of feasibility of the intervention and evaluation
design, evaluation of the intervention, and impactful implementation (Figure 4). These phases
are not necessarily sequential, but the framework can help researchers define where they are
in the research process. This Ph.D. research focused on phase one (develop intervention) and
phase two (feasibility) of the MRC framework.

Feasibility

Assessing feasibility and acceptability
of intervention and evaluation design
e e e e ; in order to make decisions about

Develop intervention ; progression to next stage of evaluation

! Either developing a newintervention, ! I

N adapting an existing intervention for 5

' anew context, based on research :

! evidenceandtheoryoftheproblem  :  ®Consider context m

: + ®Develop, refine, and (re)test programme theory Nssessingan intervention dsing

? OR 14> ¢ Engage stakeholders :

; p—— i L e degntigfy key uncertainties the most appropriate method to
' entify intervention : i

5 | eRefine intenvention address research questions

; Choosing an intervention that already ! ®Economic considerations

i exists(oris planned), either via policyor

; practice, and exploring its options for I

evaluation (evaluability assessment) : Implementation

Deliberate efforts to increase
impact and uptake of successfully
tested health innovations

Framework for developing and evaluating complex interventions. Context=any feature of the
circumstances in which an intervention is conceived, developed, evaluated, and implemented; programme
theory=describes how an intervention is expected to lead to its effects and under what conditions—the
programme theory should be tested and refined at all stages and used to guide the identification of
uncertainties and research questions; stakeholders=those who are targeted by the intervention or policy,
involved in its development or delivery, or more broadly those whose personal or professional interests are
affected (that is, who have a stake in the topic)—this includes patients and members of the public as well as
those linked in a professional capacity; uncertainties=identifying the key uncertainties that exist, given what
is already known and what the programme theory, research team, and stakeholders identify as being most
important to discover—these judgments inform the framing of research questions, which in turn govern the
choice of research perspective; refinement=the process of fine tuning or making changes to the intervention
once a preliminary version (prototype) has been developed; economic considerations=determining the
comparative resource and outcome consequences of the interventions for those people and organisations
affected.

Figure 4: The new framework for developing and evaluating complex interventions: update of Medical Research Council
guidance (Skivington et al. 2021)
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3.3.1 Research context and stakeholders

This research was carried out in a single-sex, female-only, designated disadvantaged post-
primary school in Dublin, Ireland. Context included any physical, organisational, social,
spatial, cultural, economic, or political feature of the school. Meaningful engagement with
key stakeholders included students, teachers, school principal and parents. Research and PPI
are separate activities (Doria et al., 2018) differing in whether the public are involved as
‘research participants’ or as ‘contributors to the research process’, i.e., PPI contributors. In

this research, some students were PPI contributors, while others were research participants.
3.3.1.1 School recruitment and PPI contributors

A list of all post-primary schools in the School Support Programme (SSP) under the DEIS
(Delivering Equality of Opportunity in Schools) action plan for educational inclusion was
obtained from the Department of Education website. In Ireland, a classification system known
as DEIS is used by the Department of Education to indicate that the school is based in a
community at risk of disadvantage and social exclusion. This list included a total of 198 post-
primary schools. Inclusion criteria was used for the school selection process. This included:
single-sex, female-only and public (non-fee paying). For the purposes of access, travel
distance and time, schools in County Dublin were initially approached. A total of eleven
schools met the inclusion criteria. The number of females enrolled differed across the eleven
schools (157 students to 496). Two schools were removed from the list because we knew they
were participating in another PA research project with Dublin City University at the time.
Taking into account the normal attrition rates in such research studies, an email of invitation
to participate in the Girls Active Project (GAP) was sent to each school principal of the nine
remaining schools that met the inclusion criteria listed above. This was followed-up by a
phone call a week later to explain the purpose of the project. A two-year (academic school
year, i.e., September to May) commitment was requested from the school to fully complete
the research project. In addition, since the research project involved working with a group of
students (PPI contributors) for up to five double-classes (80-minutes each), it was encouraged
that the school offered a Transition Year (fourth year) or a Leaving Certificate Applied (LCA)
programme. In Ireland, Transition Year is not a standard academic year. It is a one-year
school programme that can be taken in the year after the Junior Cycle and before the two-year
Leaving Certificate programme (Department of Education, 2021), while the Leaving
Certificate Applied (LCA) is a two-year Leaving Certificate available to students who wish to

follow a programme with a strong practical and vocational emphasis.
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From the nine schools that were contacted, three schools showed interest and two accepted
the invitation. In the early stages of this research, one school dropped-out due to competing
interests. Just one school was retained, thus the scope of the project was widened to include
more students. In September 2019, 427 female students were enrolled in the participating
school. It had 6 year groups, including a Transition Year programme (students aged 15 to 17).
As part of the research project, the physical education teacher encouraged the Transition Year
students to voluntarily join the GAP “Youth Advisory Group’ as PPI contributors, with an aim
to recruit 10-15 students. Subsequently, eight Transition Year students joined the Youth

Advisory Group.

« Total number of designated disadvantaged post-primary schools in Ireland

(list obtained from Department of Education)
198 schools

* Inclusion criteria: single-sex, female-only, non-fee paying (i.e. public
system), located in County Dublin
9 contacted | * Two schools removed from the list (due to prior research committments)

* A Vvisit to each school was made to discuss the research project with the

principal and/or physical education teacher
3 responses

* One school (427 students enrolled aged 12-18) participated in this research

; project for two acamdeic years (September 2019 to May 2021).
1 retained

Figure 5: Post-primary school selection process

3.3.2 Develop intervention

The Behaviour Change Wheel (BCW) (Michie et al., 2014) was used in this research as the
theoretical framework to guide intervention development. As detailed in Chapter 2, the COM-
B (capability, opportunity, motivation — behaviour) model is at the core of the BCW
framework. The Theoretical Domains Framework (TDF) provides a method for theoretically

assessing health-related behaviours as a basis for intervention development (Cane et al.,
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2012). It was added to the BCW to allow deeper exploration of the factors influencing
behaviour change (Figure 2, Chapter 2). The BCW includes three stages (eight steps) to
follow to design a behaviour change intervention (Figure 6).

(1) Define the problem in behavioural
Stage 1: Understand terms
the behaviour (2) Select target behaviour
(3) Specifiy the target behaviour
(4) Identify what needs to change

_ . * ldentify:
Stage 2: Identify (5) Intervention functions
Intervention options (6) Policy categories

Stage 3: Identify * ldentify:

content and (7) Behaviour change
implementation techniques
otptions (8) Mode of delivery
Figure 6: Stages and steps of the Behaviour Change Wheel
3.3.2.1 Study 1: Behavioural analysis of adolescent female physical activity in

a designated disadvantaged post-primary school according to the COM-B model and

theoretical domains framework: a mixed-methods study

Objective 1: To identify the factors influencing adolescent females’ physical activity
behaviour in the school setting using the COM-B model and Theoretical Domains

Framework.

This study focused on step 4 of the BCW, ‘identify what needs to change’ (Figure 6). A
concurrent-independent mixed-method approach was used via questionnaires and semi-
structured focus groups with a sample of adolescent females (aged 12 to 18) and teachers to
understand the target behaviour. All students in the school were invited to complete a short
anonymous questionnaire during school hours via an electronic portable device. The student
questionnaire captured information including age, year group, current self-reported PA levels

via the two-item PACE+ scale (Prochaska et al., 2001) and a slightly adapted version of the
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COM-B self-evaluation questionnaire (COM-B-Qv1) containing 23 statements categorised
into ‘capability’, ‘opportunity’ and ‘motivation’, aimed to gain insight into what it would take
for the individual to change their behaviour. Two semi-structured, audio-recorded focus
groups were conducted with six Junior Cycle students (years 1-3) and six Senior Cycle
students (years 4-6). A school GAP steering committee, consisting of seven teachers,
completed a similar questionnaire for groups, the COM-B behavioural diagnosis form (COM-
B-D) and participated in a semi-structured, audio-recorded focus group during school hours.
Questions asked in the focus groups were developed using the COM-B model and TDF.

Questionnaire data was analysed using SPSS Statistics V.25. The mean, standard deviation
and 95% confidence interval for each COM-B statement was calculated. The focus groups
were transcribed verbatim. Focus group data analysis followed a framework approach (Gale
etal., 2013). Coded transcripts were mapped onto the domains of the TDF and then, directly
onto the six components of the COM-B model thus identifying factors influencing adolescent

females’ PA behaviour at school.

3.3.2.2 Study 2: Co-design of a school-based physical activity
intervention for adolescent females using the Behaviour Change Wheel and Public

and Patient Involvement.

Objective 2: To co-design, with adolescent females, an extra-curricular school-based physical
activity intervention (Girls Active Project) using the Behaviour Change Wheel in combination

with a Public and Patient Involvement approach.

This study focused on steps 5 to 8 of the BCW (Figure 6). The Youth Advisory Group
participated in five PPI discussion groups (double-classes) to co-design the school-based PA
intervention. ‘Discussion groups’ refer to involvement activities where the individuals’
contributions are not treated as research data, but instead they help make decisions that shape
the research process (Doria et al., 2018). Hand-written notes were taken at each discussion
group. After linking the factors influencing adolescent females’ behaviour at school (study 1)
to intervention functions, potentially relevant intervention functions were identified. The
BCW APEASE (Affordability, Practicability, Effectiveness and Cost-effectiveness,
Acceptability, Side effects/safety and Equity) criteria was used to select the most appropriate
intervention functions for the GAP programme. The APEASE criteria was also used to select
the policy categories most appropriate for the intervention (step 6). Step 7 required identifying

the most fitting behaviour change techniques (BCTs) that could result in the increase of
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adolescent females’ PA levels at school. The final step (step 8) included applying the
APEASE criteria to select the most appropriate modes of delivery for the intervention. The
Template for Intervention Description and Replication (TIDieR) checklist (Hoffmann et al.,
2014) was employed to specify details of the intervention containing the who, what, how and

where of proposed intervention delivery.

3.3.3 Feasibility

This research project used the definition of a ‘feasibility study’ proposed by Eldridge et al.
(2016) where feasibility studies are an umbrella term used to describe any type of study
relating to the preparation for a main study (Eldridge et al., 2016b). Inconsistent
recommendations for feasibility studies, and the variation of terms and methods used across
papers has resulted in what has been described as a “somewhat chaotic field of work”™
(Hallingberg et al., 2018, p.11). This research followed Lancaster and Thabane (2019)
guidelines for reporting non-randomised pilot and feasibility studies (Lancaster and Thabane,
2019) and the guidance provided by Pearson and colleagues (2020) on conducting feasibility
studies for implementation trials (Pearson et al., 2020). This study was carried out to assess
pre-defined progression criteria that relate to the intervention (e.g., acceptability) and the

evaluation design (e.g., data collection) (Skivington et al., 2021).

3.3.3.1 Study 3: Feasibility of a peer-led, after school physical activity
intervention for disadvantaged adolescent females during the COVID-19 pandemic:
Results from the Girls Active Project (GAP)

Objective 3: To conduct a feasibility trial of the Girls Active Project, a peer-led, after-school
physical activity intervention aimed to positively impact the physical activity behaviour of

adolescent females.

A mixed-method, single-arm study design was used to test feasibility over a 12-week trial
(March to May 2021). Key stakeholders included intervention recipients (students aged 13-
14), intervention providers, otherwise known as ‘Project Leaders’ (n=6, students aged 15-17),

parent/guardians (n=20) and school staff members (n=3).

Intervention providers delivered eight exercise classes to recipients across two phases: phase
one (four classes online via Zoom) and phase two (four classes in person in the school
setting). Intervention feasibility was explored via (i) reach; (ii) fidelity and dose; (iii) data

completion rates of proposed outcome measures; (iv) stakeholders’ acceptability; (v)
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compatibility with the school-setting; and (vi) contextual factors affecting implementation.
Self-reported provider checklists were completed by intervention providers throughout the
intervention. Questionnaires were used and semi-structured, audio-recorded focus groups and
interviews were conducted with stakeholders at baseline, mid and post-intervention.
Descriptive analyses were performed using SPSS Statistics V.25. Focus groups and
interviews were transcribed verbatim. Transcripts were analysed using a six-step thematic

approach (Braun and Clarke, 2006).
3.4 COVID-19 pandemic impact statement

The original study designs for study 2 and study 3 were adapted due to school closures

resulting from the on-going COVID-19 pandemic.

Study 2. In March 2020, the co-design process, with the then-current Transition Year students
(PP1 contributors in the Youth Advisory Group) was underway. After school closure and
discussions with the principal and physical education teacher, transitioning online was not an
option and it was highly advised to re-commence the study when schools reopened. In
September 2020, the school agreed that the research project could continue but required that it

strictly adhered to relevant COVID-19 guidelines and regulations. These included:

e | was the only researcher permitted to attend the school. | had to always wear a mask,
sanitise upon entering the school, and keep 1-metre distance from everyone.

e No physical measures were permitted. All data collected must be via self-reported
questionnaire and/or audio-recorded focus groups or interviews.

e Each plain language statement and consent/assent form had to acknowledge the project’s
adherence to the COVID-19 guidelines. To avoid physical documentation being
submitted, students were provided with an option to email a photo of the signed forms to

the school.

Subsequently, a new PPI1 Youth Advisory Group was established and study 2 was completed.
A feasibility trial (study 3) protocol, arranged for January to May 2021, was developed. Due
to COVID-19 policies in the school, the principal instructed that just one year group be
invited to participate as ‘intervention recipients’ to avoid integrating students from different
year groups, and to accommodate for social distancing. The intervention was originally

designed to be delivered in person.
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Study 3. In January 2021, nationwide school closures resulting from the COVID-19
pandemic occurred again. On this occasion, the school was better-equipped to transition
online and welcomed the proposal to divide the trial into two phases (phase one online via
Zoom and phase two in person in the sports hall or the playing field on school grounds). This
procedure involved ethical amendments, and changes to our recruitment process. The

intervention was trialled from March to May 2021.

3.5 Ethical considerations

Ethical approval (Appendix A) for this research was granted by Dublin City University
(DCU) Research Ethics Committee (DCUREC/2019/005). As this research project involved
adolescents under the age of 18, research specific guidelines as provided in ‘Keeping Children
Safe — Policies and Procedures supporting Child Protection at DCU’, were adhered to, which
included having safeguards and supports in place for the young people participating in the

research. | received Garda vetting clearance from DCU and the participating school.

Study 1. Since the student questionnaire was of low-risk to students, parental opt-out consent
(otherwise known as passive consent) was used. A plain language statement and a
parental/guardian opt-out consent form was provided to each parent/guardian in the school
(included in Appendix B). The students were asked to provide their assent at the start of the
guestionnaire. By contrast, informed parental consent (otherwise known as active consent)
and student assent was obtained from all students prior to the focus groups. Informed consent
was obtained from steering committee members (teachers) prior to the questionnaire and
focus group. Focus groups were audio-recorded and transcribed. Participants were

pseudonymised during transcription, and these transcripts were stored in a secured location.

Study 2. While ethical approval and the use of consent forms for young people or their
parents are not required for PPI activities (Mitchell et al., 2019), ethical issues can still arise.
Therefore, informed consent/assent was obtained from each PPl member in the Youth
Advisory Group and their parent/guardian. The plain language statements and consent/assent
forms were amended to declare strict adherence to the relevant COVID-19 guidelines and

regulations mentioned above.

Study 3. Informed consent/assent was obtained from all participants (second-year students,
Project Leaders, i.e., Transition Year students, school staff members, and parents/guardians)

prior to data collection and identification codes were assigned to protect identity. Adjustments
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to recruitment, data collection, and class delivery were required in light of the COVID-19
pandemic which resulted in ethical amendments being made, and subsequently approved by
the DCU Research Ethics Committee. The participating school had its own secure online
platform and used Zoom to deliver ‘live’ classes. Each week, the physical education teacher
organised the online exercise class through their own account and sent a link to students and |
to attend. It was important that all communication with parents and students were facilitated
through the school. In addition, as part of their school policy, it was not mandatory for the
students to have their cameras on nor did they have to talk. The plain language statements and
consent/assent forms were amended to include this information. Given that students were not
in school for phase one, letters were posted by the school secretary to each second-year
student and Project Leader (Transition Year student) containing information sheets, assent
and parental/guardian consent forms and a PA readiness questionnaire for them and their
parent/guardian to read and sign. The physical education teacher created a ‘Girls Active
Project’ google classroom on the school’s secure online platform. Students privately uploaded
photos of the relevant signed documents to the google classroom. Afterwards, the physical
education teacher emailed me a copy of the documents via an encrypted and password
protected email. Once enrolled, the physical education teacher emailed the second-year
student an invitation to complete the baseline questionnaire online via a Qualtrics link and
posted a link to the questionnaire on the GAP google classroom.. A second round of
recruitment occurred in April 2021 when the school fully re-opened. On this occasion,
second-year students were provided with an additional option to return the relevant signed
documents in person to the physical education teacher during school hours. Interviews and
focus groups were audio-recorded and transcribed. Participants were pseudonymised during

transcription and these transcripts were stored in a secured location.
3.6 Summary

This chapter provided an overview of the study design and details of the methodological
approach carried out in each study. The objectives of this research addressed phase one and
phase two of the MRC framework for intervention research. The following chapters will

describe the individual studies conducted as part of this Ph.D. research.
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Chapter 4 Study 1: Behavioural analysis

Behavioural analysis of adolescent female physical activity in a designated
disadvantaged post-primary school according to the COM-B model and theoretical

domains framework: a mixed-methods study.
4.1 Abstract

Introduction: Globally, female adolescents’ physical activity (PA) participation rates are
low, particularly among lower socio-economic groups. Understanding the factors that
influence adolescent PA behaviour can enhance the development of tailored interventions
aimed at promoting PA. The aim of this study was to identify the factors influencing
adolescent females’ PA behaviour in the school setting using the COM-B model and
Theoretical Domains Framework to inform intervention development using the Behaviour
Change Wheel (BCW).

Setting: One single-sex, female-only, designated disadvantaged post-primary school (students
aged 12-18) in Dublin, Ireland.

Methods: A concurrent-independent mixed-methods (questionnaires and focus groups) study
design was used with students (n = 287, aged 12—18) and teachers (n = 7) to capture students’
current self-reported PA levels and to identify factors influencing adolescent females’ PA

behaviour at school.

Results: Just 1.4% of the students in this sample reported meeting the recommended PA
guidelines. Students identified having more ‘time’ as the strongest predictor to becoming
more active in school (Mean = 4.01, 95% CI 3.91 to 4.12). Social influences, environmental
context and resources, behavioural regulation, beliefs about capabilities, goals, and
reinforcement emerged from the qualitative data as factors influencing PA behaviour at

school.

Conclusions: The behavioural analysis performed identifies and adds detail on the range of
factors influencing adolescent females’ PA behaviour at school, reinforcing the need for
specifically tailored PA interventions. This behavioural analysis will be used to co-design a

school-based PA intervention following the subsequent steps in the BCW.

43



4.2 Introduction

Worldwide, more than three-quarters (81%) of adolescents (aged 11-17) do not meet the
WHO recommended PA guidelines (Guthold et al., 2020). The WHO recommends that
adolescents accumulate at least an average of 60 minutes a day of MVVPA (Bull et al., 2020).
The robust evidence that informed these guidelines on PA found that greater amounts and
higher intensities of PA are associated with multiple beneficial health outcomes for
adolescents, including cardiometabolic health, physical fitness, bone health, cognitive
outcomes, reduced adiposity and a reduced risk of experiencing depression (Chaput et al.,
2020). Research indicates PA levels decline during adolescence (Corder et al., 2016b; Dumith
etal., 2011; Murphy et al., 2020) and there are clear gender differences between the PA levels
of adolescent females and males, with females less likely to meet recommended guidelines
(Guthold et al., 2020; Inchley et al., 2020; Woods et al., 2018). Evidence also suggests SES is
correlated to adolescents’ PA participation (Borraccino et al., 2009; Stalsberg and Pedersen,
2010), where females of lower SES are consistently the least active (Inchley et al., 2020).
Inactive adolescents are at a greater risk of long-term ill health (Shrestha and Copenhaver,
2015) and given that participation in PA during adolescence can be a significant contributor to
levels of PA in adulthood (Huotari et al., 2011; Telama et al., 2014), tackling the decline in
PA during adolescence is a major public health priority.

There is no widely accepted explanation for the causes of adolescent females’ physical
inactivity, but evidence suggests influences are multifactorial, including psychological, social
and environmental factors (Graham et al., 2014; Sallis et al., 2000). Females have cited many
barriers to their participation, such as time restraints, competing priorities, social influences,
low perceived competence, gender social stereotypes and a dislike for structured sports (Corr
etal., 2018; Cowley et al., 2021b; Martins et al., 2021; Rees et al., 2006; Slater and
Tiggemann, 2010; Woods et al., 2010). In addition, evidence suggests females and
adolescents of lower SES face even further difficulties with environmental factors perceived
by adolescents to be barriers to PA, including space, infrastructure, equipment and unsuitable
PA programmes (Martins et al., 2021). Understanding the factors that influence adolescent
PA behaviour can enhance the development of tailored interventions aimed at promoting PA
(Graham et al., 2014; Martins et al., 2021).

The current WHO ‘Global Action Plan on Physical Activity (2018-2030)’ states the need to
strengthen the development and implementation of behavioural public health interventions

targeted at females and vulnerable or marginalised populations, that engage with and increase
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PA opportunities (WHO, 2018). There is compelling evidence to suggest multi-component
interventions (Kriemler et al., 2011; Messing et al., 2019; Owen et al., 2017; Pearson et al.,
2015) and interventions underpinned by theory (Lai et al., 2014; Owen et al., 2017; Pearson et
al., 2015) are most effective in the promotion of PA. The school environment is well-known
as a potential setting for targeting PA behaviour among adolescents (Hills et al., 2015; Story
et al., 2009), yet research indicates school-based PA interventions have been minimally
successful (Borde et al., 2017; Dobbins et al., 2013; Kriemler et al., 2011; Lai et al., 2014;
Love et al., 2019; Owen et al., 2017). Evidence suggests changes in the school environment
(Messing et al., 2019) and PA delivered during extra-curricular periods, including break
periods, travel to school, after-school clubs and camp could potentially increase adolescents’
PA (Jago and Baranowski, 2004).

Michie et al. (2014) developed the Behaviour Change Wheel (BCW) from 19 behaviour
change frameworks (Michie et al., 2014). The COM-B model is at the centre of the BCW
framework, which suggests that capability, opportunity and motivation (COM) interact to
influence behaviour (B). There are six COM-B components: ‘physical capability’ (having the
physical skills, strength or stamina to perform the behaviour); ‘psychological capability’
(having the knowledge, psychological skills, strength or stamina to perform the behaviour);
‘physical opportunity’ (what the environment allows or facilitates in terms of time, triggers,
resources, locations, physical barriers, etc.); ‘social opportunity’ (including interpersonal
influences, social cues and cultural norms); ‘reflective motivation’ (involving self-conscious
planning and evaluations (beliefs about what is good or bad); ‘automatic motivation’
(processes involving wants and needs, desires, impulses and reflex responses) (Michie et al.
2014, p.59). The Theoretical Domains Framework (TDF) containing 14 domains, is an
integrative framework developed for cross-disciplinary implementation and other behaviour
change research (Cane et al., 2012). It was added to the BCW to allow deeper exploration of

the factors influencing behaviour change (Figure 2, Chapter 2).

The COM-B model and BCW has been successfully used in different contexts to inform and
design behaviour change intervention, including providing sexual counselling (Sharry et al.,
2016), decreasing sedentary behaviour in the workplace (Ojo et al., 2019) and more
specifically, increasing PA (Clarke et al., 2019; Ellis et al., 2019; Flannery et al., 2018;
Murtagh et al., 2018; Webb et al., 2016). The BCW provides a systematic and structured
approach to intervention development, however, researchers have acknowledged challenges
associated with the BCW, describing it as ‘a time-consuming’ process (Murtagh et al., 2018;

Webb et al., 2016) and ‘not a magic bullet for intervention development” (Sinnott et al.,
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2015). The BCW includes three stages (eight steps) in the intervention design process (Figure
6, Chapter 3): understand the behaviour (Stage 1), identify intervention options (Stage 2) and
identify content and implementation options (Stage 3). This study focused on Stage 1,
‘understand the behaviour’. The aim of this study was to identify the factors influencing
adolescent females’ PA behaviour at school using the COM-B model and TDF to inform

intervention development using the BCW.

4.3 Methods

Study design

A concurrent-independent mixed-method approach was used via questionnaires and semi-
structured focus groups with a sample of adolescent females (aged 12 to 18) and teachers to

understand the target behaviour.
Setting

One single-sex, female-only, designated disadvantaged post-primary school in Dublin,

Ireland.

Research participants

All students in the school were invited to complete a short anonymous questionnaire during
school hours via an electronic portable device. Since the questionnaire was of low risk to
students, parental/ guardian opt-out (passive) consent was proposed (Junghans et al., 2005;
Tigges, 2003). Conversations took place with the school regarding parental/guardian opt-out
consent where they welcomed this process. A week prior to data collection, every student was
provided with an information sheet and a parental/ guardian opt-out consent form to read and
take home to parents/guardians. Students and parents/guardians had time to understand the
information and make an informed decision. At the start of the questionnaire, students were
asked to provide their assent. Students were excluded from the study if they had not provided
assent or if their parent/guardian had completed the parental/guardian opt- out written consent
form. Six Junior Cycle students (Years 1 to 3, aged 12-15) and six Senior Cycle students
(Years 4 to 6, aged 15-18) were selected by the physical education teacher and invited to take
part in an audio-recorded focus group facilitated by the researcher (SMQ) during school
hours. Each focus group aimed to include two students from each year group and a mix of

perceived PA levels, based on, for example whether the students participated in physical
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education class or were involved in sports teams or not. It was believed that the physical
education teacher was best placed to have knowledge regarding this. Each student provided
written informed assent and parental/guardian consent prior to taking part in the focus group.
A GAP ‘Steering Committee’ was established in the school. The physical education teacher
provided information sheets to members of school staff and parents from the parents council
inviting them to join the Steering Committee. All Steering Committee members provided

written informed consent before taking part in data collection.
Data Collection

The need to increase adolescent females PA levels is already well established in the literature
(Guthold et al., 2020; Woods et al., 2018). Step 4 of the BCW involved identifying what
factors needed to change to positively influence students PA behaviour school. The BCW
guide (Michie et al., 2014) recommends that data is collected from multiple sources and from
more than one method to understand what needs to change, as this will increase confidence in
the analysis. Drawing from both the COM-B model and TDF, this study used a mixed-method
approach (questionnaires and semi-structured focus groups) with multiple research

participants (students and teachers).
Questionnaires

The student questionnaire took approximately 10-minutes to complete. It was anonymous and
captured age, year group (year 1 to 6) and MVPA levels using the PACE+ scale (Prochaska et
al., 2001). This short two-item PA questionnaire is used to assess the attainment of PA
guidelines, i.e., an average of 60 minutes a day of MVPA for adolescents (aged 5-17) (Bull et
al., 2020). This scale has been previously validated against accelerometery in a sample of 10-
18 year old Irish youth (r = 0.34; >5 valid days) (Hardie Murphy et al., 2015). Validity was
higher in females (r =0.39; males r =0.27) and increased with age (post-primary r =0.39;
primary r = 0.24) using >5 valid days. This instrument has been used with adolescents both
nationally (Woods et al., 2018) and internationally (Currie et al., 2014) and has acceptable
reliability. Michie and colleagues developed a COM-B Self-Evaluation Questionnaire (COM-
B-Qv1) for individuals relevant to the COM-B model (Michie et al., 2014). It contains 23
different statements categorised into ‘capability’, ‘opportunity’ and ‘motivation’. The
individual responds with a yes or no answer. For example, ‘For me to do physical activity at
school, I would have to ... have more physical strength, e.g., build up muscles for demanding

physical work’. Its aim is to gain an insight into what it would take for the individual to
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change their behaviour. Similar to Murtagh et al. (2018) where they used the BCW to design
the components of a community-based intervention to improve adolescent female’s PA, the
research team ensured that all of the examples provided in the COM-B-Qv1 were relevant to
the target behaviour (PA) and target audience (adolescents aged 12-18). To gain a further
understanding into the factors influencing students’ participation in PA, the research team
replaced the yes or no answer with a five-point Likert scale from 1 (strongly disagree) to 5
(strongly agree), similar to that used by Ellis et al. (2019) when identifying factors influencing
postnatal PA (Ellis et al., 2019). The questionnaire (Appendix B) was piloted amongst a
sample of students (n=8, aged 15-17). The students understood the questions and no
amendments were necessary based on their feedback. The questionnaires were administered
using electronic portable devices over a one-day period, during which the researcher (SMQ)
visited each classroom individually. Teachers and/or Special Needs Assistants were present if
any child required assistance due to reading or physical difficulties. Thirty electronic portable
devices were provided to the research team by Dublin City University. The questionnaires
(using Survey Anyplace) were pre-loaded onto the devices prior to data collection, which
allowed for data to be collected without the need for internet connection. In addition to the
COM-B-Qv1, Michie et al. (2014) developed a COM-B Behavioural Diagnosis Form (COM-
B-D) for groups/populations. The research team made the same slight adaptations to the
COM-B-D and administered it to the Steering Committee via a paper-based questionnaire
(Appendix B).

Focus groups

Three semi-structured, audio-recorded focus groups each lasting between 30 to 50 minutes
were facilitated by one researcher (SMQ) during school hours; a focus group with six Junior
Cycle students, a focus group with six Senior Cycle students and a focus group with the
Steering Committee. The aim of the focus groups was to further investigate which of the
COM-B components might influence adolescent females’ PA behaviour at school. Questions
asked in the focus groups were developed using the COM-B model and the TDF. The TDF
has been validated for use in behaviour change and implementation research (Cane et al.,
2012). This topic guide was assessed by a sample of students (n=8, aged 15-17). The students
understood the questions and no amendments were necessary based on their feedback.
Handwritten notes were taken by the researcher (SMQ) during each focus group to help centre
the discussions around the most important points. All data collection tools used can be found

in Appendix B.
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Data analysis

Questionnaire data was analysed using IBM SPSS Statistics V.25, including the descriptive
data analysis of participant characteristics. Physical activity (PACE+) data were scored
according to recommended guidelines (Prochaska et al., 2001). The mean, standard deviation
(SD) and 95% confidence interval (CI) for each COM-B statement response (22 in total) and
an overall score for each of the six COM-B components were calculated and categorised into:
agree (>4), neutral (>3<4) and disagree (<3). The focus groups were transcribed verbatim.
Participant confidentiality and anonymity was maintained by using pseudonyms (Kaiser,
2009). The COM-B model and TDF were used as a combined deductive framework for the
analysis (Gale et al., 2013). This involved systematically assigning the data to pre-selected
themes and codes (based on the TDF and COM-B model), however, also aimed to leave space
to discover other unexpected aspects of the participants’ experience. Each transcript was read
and re-read several times and coded by the researcher (SMQ). These coded transcripts were
reviewed by the research team (SMQ, AS, SJIB and MRS) and any discrepancies were
resolved by discussion to generate a selection of factors influencing adolescent females’ PA

behaviour at school.

4.4 Results

Participants’ characteristics

The student questionnaire was completed by two hundred and eighty-seven students (n=287).
A total of 330 females were present in the school on the day of data collection, i.e., 87% of
the eligible population completed the questionnaire. One class (30 students) did not
participate because they were completing an exam at the time of data collection. From those
who completed the questionnaire (n=287), there were no missing data. The students ranged
from first year to sixth year, aged 12 to 18 (Mean age=14.82, SD=1.71). A total of 1.4%
reported to meet the recommended PA guideline, i.e., an average of 60 minutes a day of
MVPA. While almost all females achieved at least 60 minutes of MVPA 1 day a week (89%),
just 15% achieved it five times a week (Figure 7). The mean number of days per week that
students undertook at least 60 minutes of MVVPA declined as they got older (age 12=mean
number of days 3.3, to age 18 = mean number of days 2.6.). Six Junior Cycle students (age
range=12 to 15) and six Senior Cycle students (age range=15 to 18) participated in the focus
groups. There was a good mix of perceived PA levels across the two student groups.

Perceived PA levels ranged from lower levels, including students who avoided physical
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education class, disliked ‘sporty activities’ and did not walk or cycle to school, to higher
levels of perceived PA, such as students who were very active, part of a sports teams (in
school and/or outside school) and participated in physical education class. Seven teachers (3
male, 4 female) joined the Steering Committee and completed the questionnaire and focus

group (n=7).

centage (%)

Per
i

1 day 2 days 3 days 4 days 5 days 6 days 7 days
Figure 7: Proportion of students who undertook at least 60 minutes of MVPA on 1-7 days per week

What needs to change?

Given that this study aimed to identify the factors influencing adolescent females’ PA
behaviour in the school setting to inform development of an intervention for the ‘whole
school’, the questionnaire results presented do not focus on group difference, such as year
groups or age. Table 1 presents student responses to the COM-B statements (n=287). The
majority of factors were identified as being ‘neutral’, i.e., mean scores of >3 and<4. ‘Have
more time’ (physical opportunity) to be active in school was identified by the students as the
strongest predictor (Mean=4.01, 95% CI 3.91 to 4.12). This was followed by ‘develop a habit
of doing it’ (automatic motivation) (Mean=3.97, 95% CI 3.87 t0 4.07) and ‘feel that I want to
do it enough’ (automatic motivation) (Mean=3.82, 95% CI 3.71 to 3.93). Students would not
be more active if they ‘have more money’ (physical opportunity) (Mean=2.99, 95% CI 2.85 to
3.12) (i.e., ‘disagree’ mean score<3). Across the six COM-B components, ‘automatic
motivation’ was the strongest predictor to them being active at school with an overall mean
score of 3.78 (95% CI 3.69 to 3.87) followed by ‘reflective motivation’ (Mean = 3.76, 95%
Cl 3.67 to 3.85).
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According to the Steering Committee (n=7), the strongest predictors to increase adolescent
females’ PA participation at school were if the students ‘develop a habit of doing it’
(automatic motivation) (Mean=4.71, 95% CI 4.26 to 5.17), ‘have more support from others’
(social opportunity) (Mean=4.71, 95% CI 4.26 t0 5.17) and ‘overcome mental obstacles’
(psychological capability) (Mean=4.71, 95% CI 4.26 t0 5.17). To ‘have more money’
(physical opportunity) (Mean=2.29, 95% CI 1.01 to 3.56) or to ‘have the necessary materials’
(physical opportunity) (Mean = 2.57, 95% CI 2.08 to 3.07) were not regarded by the Steering

Committee as predictors to students’ PA participation.
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Table 1: COM-B Questionnaire statement responses by students (n=287)

Questionnaire statement* Questionnaire Response (%)
For me to do physical activity at school, I would have to... Mean (SD) 95% ClI 1 2 3 4 5 Categorisation **
Capability
1. Know more about why it is important, e.g., have a better understanding of the benefits of exercising more 3.17(0.99) | 3.06t03.29 | 49 | 20.2 | 35.2 | 324 | 7.3 | Neutral
2. Know more about how to do it, e.g., have a better understanding of effective ways of exercising or being 3.49(0.99) | 3.37t03.60 | 2.8 | 15.0 | 26.1 | 42.9 | 13.2 | Neutral
physically active
3. Have better physical skills, e.g., learn different exercises or movements to help me be physically active 3.49(1.02) | 3.37t03.61 | 3.5 | 143 | 26.1 | 41.8 | 14.3 | Neutral
4. Have better mental skills, e.g., learn how to reason more effectively 3.25(1.04) | 3.13t03.38 | 45 | 20.9 | 29.3 | 35.2 | 10.1 | Neutral
5. Have more physical strength, e.g., build up muscles for demanding physical work 3.19(1.13) | 3.06t03.32 | 7.0 | 23.0 | 26.5 | 31.4 | 12.2 | Neutral
6. Have more mental strength, e.g., develop stronger resilience against barriers to being more active 3.37(1.03) | 3.25t03.49 | 2.4 | 22.0 | 244 | 39.0 | 12.2 | Neutral
7. Overcome physical limitations, e.g., to get around problems of stature of disability 3.17 (1.06) | 3.05t03.29 | 7.3 | 19.5 | 29.6 | 35.9 | 7.7 | Neutral
8. Overcome mental obstacles, e.g., develop stronger resilience against the temptation to not exercise 3.49 (1.06) | 3.37t03.61 | 3.8 | 16.0 | 23.0 | 41.5 | 15.7 | Neutral
9. Have more physical stamina, e.g., develop a great capacity to maintain physical effort 3.56 (0.97) | 3.45t03.67 | 3.5 | 10.8 | 25.1 | 47.4 | 13.2 | Neutral
10. Have more mental stamina, e.g., develop a greater capacity to maintain mental effort 3.49(0.97) | 3.38t03.61 | 2.8 | 13.6 | 27.2 | 44.3 | 12.2 | Neutral
Mean score: psychological capability component (statements: 1,2,4,6,8,10) 3.38 (0.70) | 3.30to 3.46 Neutral
Mean score: physical capability component (statements: 3,5,7,9) 3.35(0.73) | 3.27t03.44 Neutral
Opportunity
11. Have more time to do it, e.g., create dedicated time during the day 4.01(091) | 391t04.12 | 1.0 | 6.3 | 15.3 | 44.9 | 32.4 | Agree
12. Have more money, e.g., be given or earn funds to support the behaviour 2.99(1.17) | 285t03.12 | 7.7 | 33.1 | 244 | 22.6 | 12.2 | Disagree
13. Have the necessary materials, e.g., acquire better clothes/shoes/other equipment for the task 3.59(1.07) | 347t03.72 | 49 | 10.8 | 24.0 | 40.8 | 19.5 | Neutral
14. Have it more easily accessible, e.g., easier access to facilities 3.60(0.98) | 3.49t03.71 | 1.7 | 12.9 | 26.5 | 41.5 | 17.4 | Neutral
15. Have more people around me doing it, e.g., be part of a "crowd" who are doing it 3.26(1.20) | 3.12t03.40 | 9.8 | 19.2 | 20.2 | 36.9 | 13.9 | Neutral
16. Have more triggers to prompt me, e.g., have more reminders at strategic times 3.30(0.93) | 3.20t03.41 | 3.5 | 15.0 | 36.2 | 38.3 | 7.0 | Neutral
17. Have more support from others, e.g., have my friends or classmates behind me 3.42(1.08) | 3.30t03.55 | 49 | 153 | 28.2 | 35.9 | 15.7 | Neutral
Mean score: physical opportunity component (statements: 11,12,13,14) 3.55(0.73) | 3.46103.63 Neutral
Mean score: social opportunity component (statements: 15,16,17) 3.33(0.80) | 3.24t03.42 Neutral
Motivation
18. Feel that | want to do it enough, e.g., feel more of a sense of pleasure or satisfaction from exercise 3.82(0.94) | 3.71t03.93 | 1.7 | 7.7 | 20.6 | 46.7 | 23.3 | Neutral
19. Feel that | need to do it enough, e.g., care more about the negative consequences of not doing it 3.55(1.03) | 3.43t03.67 | 4.2 | 10.8 | 27.9 | 39.7 | 17.4 | Neutral
20. Believe that it would be a good thing to do, e.g., have a stronger sense that | should do it 3.75(0.91) | 3.64t03.86 | 2.1 | 7.0 | 23.7 | 48.4 | 18.8 | Neutral
21. Develop better plans for doing it, e.g., have a clearer and better developed plan for exercising regularly 3.76(0.88) | 3.66t03.86 | 1.7 | 5.9 | 24.7 | 49.5 | 18.1 | Neutral
22. Develop a habit of doing it, e.g., get into a pattern of exercising regularly without having to think 3.97(0.88) | 3.87t04.07 | 1.0 | 5.2 | 185 | 46.3 | 28.9 | Neutral
Mean score: automatic motivation component (statements: 18,19,22) 3.78 (0.76) | 3.69 to 3.87 Neutral
Mean score: reflective motivation component (statements: 20,21) 3.76 (0.78) | 3.67 t0 3.85 Neutral

* participants responded on a scale of 1 (strongly disagree) to 5 (strongly agree)
** mean response to statement categorised as agree >4, neutral >3 <4, disagree <3
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The focus group responses identified six domains in the TDF as factors influencing
adolescent females’ PA behaviour at school. Using the COM-B model, psychological
capability, physical opportunity, social opportunity, reflective motivation and automatic
motivation were recognised as potentially important COM-B components to target. A
summary of the identified domains and their associated COM-B component is provided in
Table 2.

Psychological capability: Behavioural regulation. Many students didn’t plan when they’ll
participate in PA or have a system in place that objectively managed, monitored, encouraged
or regulated PA behaviour. “/We have] no [reminders], unless, you re part of a team and

you 've training” (Student B, Senior Cycle).

Physical opportunity: Environmental context and resources. This was the only domain where
there was a clear difference in opinion. Barriers were identified by students in the school
context that discouraged them to participate in PA, such as a lack of options “there isn’t as
many [sport] teams for seniors” (Student C, Senior Cycle) and the changing of uniforms for
physical education class. The Steering Committee believed that the students had many
choices and opportunities to be active at school, “We have lots of options” (Teacher F,

Steering Committee), “There’s very little we don’t have” (Teacher B, Steering Committee).

Social opportunity: Social influence. The influence of peers and classmates was identified as
both a facilitator to PA participation “if your friends are there with you, you have more
confidence” (Student B, Junior Cycle) “I’d probably end up quitting if it weren’t for the
people on the team” (Student B, Senior Cycle), and a barrier to PA participation “you won 't
do it if there’s someone in the group you don’t get on with, or if none of your friends are
doing it” [and] “I don’t want to look stupid, or have people laugh at me” (Student D, Junior
Cycle). Steering Committee members also regarded peers’ influence as both a barrier, “they
won't play because they re afraid of what their mates would say” (Teacher F, Steering
Committee). “It’s always about how they look, and how they re perceived. That’s the number
one barrier from what I've seen” (Teacher C, Steering Committee) and a facilitator to
participation in PA, “I think being in a group of friends is a really positive aspect of them
engaging in physical activity because we know with [Teacher G], we do our class and its
groups of friends that come, and it’s a positive influence all the time” (Teacher A, Steering

Committee).
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Reflective motivation: Beliefs about capabilities. “In terms of capabilities, I think there is
loads of capadbilities, but they don't often see it” (Teacher F, Steering Commit- tee). Students’
lack of confidence deterred them from being active or to try new sports and activities. They
felt self-conscious and often compared their own capabilities to that of their classmates, “you
become very aware of yourself when you 're surrounded by girls who are very good at it, and
you start to close into yourself” (Student A, Senior Cycle). Reflective motivation: Goals.
Other commitments, such as homework and exams resulted in students not prioritising PA or
setting goals to participate in PA, “just trying to fit everything in, you re supposed to get 8 h
of sleep, then 3 h of study a night, and then be active as well?” (Student C, Senior Cycle).
The Steering Committee also acknowledged this, particularly as students got older, “their

commitment levels just fall off, and their priorities change” (Teacher C, Steering Committee).

Automatic motivation: Reinforcement. Students identified negative reinforcements, such as
getting a note in their school journal if they didn’t bring in their correct uniform for physical
education class, but needed more positive reinforcements to participate in PA at school. They
wanted to feel encouraged to participate and liked having choices. Enjoyment was critical,
and a good balance between competition and fun, “I¢’s important to balance fun and
competition, it wouldn’t be fun without the competition either, a mix of the two is good”
(Student A, Senior Cycle). Steering Committee members believed that more positive
reinforcement could be beneficial, and suggested rewards for students’ PA participation, such

as ‘certificates for attendance’.
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Table 2: Summary of behavioural diagnosis using the Theoretical Domain Framework and COM-B components over the three focus groups (n=19)

facility that a person can put to
constructive use.

difficult to try new sports or activities and
became self-conscious when doing so.

are very good at it, and you start to close into yourself” (Student A, Senior
Cycle).

"I think their confidence levels are on the floor” (Teacher C, Steering
Committee).

TDF Domain Domain Definition Summary Participant Quote COM-B
Component
Behavioural Anything aimed at managing or Adolescent females needed to have “[we have] no [reminders], unless, you’re part of a team and you’ve Psychological
regulation changing objectively observed or | systems in place that they could use for training” (Student B, Senior Cycle). Capability
measured actions monitoring whether they participated in “I think reminders would work. Like get the teachers to write ‘PE
PA. They needed to action-plan, self- tomorrow’ on the board. Or get the prefects to remind the class to remind
monitor and adopt procedures or ways of | them to bring in the gear for the next day” (Student F, Junior Cycle).
working that encouraged them to do PA.
Environmental Any circumstance of a person’s Some of the students felt that time, the “it’s a massive effort to change into PE tracksuits, so [students] just say Physical
context and situation or environment that changing of uniforms for PE class, not they forgot them and not do PE” (Student D, Junior Cycle). Opportunity
resources discourages or encourages the having PE as an option and the lack of “there isn’t as many [sport] teams for seniors” (Student C, Senior Cycle).
development of skills and sport options available in the school, were | “if you do honours maths you can’t do PE, cause its during that time”
abilities, independence, social barriers to being active. (Student B, Senior Cycle).
competence, and adaptive The Steering Committee felt the school "there’s very little we don’t have" [and] “there is no day after school that
behaviour. offered many opportunities for the the hall is free, and the lunch times too” (Teacher B, Steering Committee).
students to be active. "we have lots of options"” (Teacher F, Steering Committee).
Social influence Those interpersonal processes that | Adolescents needed social support from “I wanted to join the fitness club, but none of my friends would do it” Social
can cause individuals to change their friends, family and classmates to (Student A, Junior Cycle). Opportunity
their thoughts, feelings, or exercise, and the opportunity to be part of | “you won’t do it if there’s someone in the group you don’t get on with, or if
behaviours. a group and provide encouragement. none of your friends are doing it” [and] “T don’t want to look stupid, or
Many of the females felt nervous about have people laugh at me” (Student D, Junior Cycle)
exercising alone and worried about how “if your friends are there with you, you have more confidence” (Student B,
they would be perceived by their peers. Junior Cycle).
“I’d probably end up quitting if it weren’t for the people on the team”
(Student B, Senior Cycle).
“people would rather do other stuff, like hang out with your friends”
(Student F, Senior Cycle).
"they won’t play because they’re afraid of what their mates would say”
(Teacher F, Steering Committee).
"it’s always about how they look, and how they’re perceived. That’s the
number one barrier from what I’ve seen” (Teacher C, Steering Committee).
“I think being in a group of friends is a really positive aspect of them
engaging in physical activity because we know with [Teacher G], we do our
class and its groups of friends that come, and it’s a positive influence all the
time” (Teacher A, Steering Committee).
Beliefs about Acceptance of the truth, reality, or | Adolescent females lacked confidence in | "it’s difficult when you’re trying something new" (Student F, Junior Cycle). | Reflective
capabilities validity about an ability, talent, or | doing PA, especially alone. They found it | “you become very aware of yourself when you’re surrounded by girls who Motivation
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“in terms of capabilities, I think there is loads of capabilities, but they don’t
often see it” (Teacher F, Steering Committee).

Goals Mental representations of Other priorities, for example homework, “when teachers give us homework, they give us a lot and like you don’t Reflective
outcomes or end states that an exams, family and social life competed have the time to do it at home, and you want to do exercise, but you can’t Motivation
individual wants to achieve. for adolescent female’s time. They because you’ve stuff at home to do” (Student B, Junior Cycle).

struggled to balance it all and needed to “just trying to fit everything in, you’re supposed to get 8 hours of sleep,
feel that PA was a priority. then 3 hours of study a night, and then be active as well?” (Student C,
Senior Cycle).
"their commitment levels just fall off, and their priorities change” (Teacher
C, Steering Committee).

Reinforcement Increasing the probability of a Adolescent females needed to feel that “stuff with friends. Or even if they did ‘trial classes’, which would Automatic

response by arranging a dependent | they wanted to do PA and for it to be introduce new people to a sport” (Student F, Junior Cycle). Motivation

relationship, or contingency,
between the response and a given
stimulus.

fun/enjoyable. They liked having
choice/autonomy and being with friends.
There were punishments in place for not
partaking in PE at school, but felt that
they wanted more positive reinforcement
for them to participate in PA.

“they [teachers] don’t change the sport, even if we say we don’t like it”
(Student D, Senior Cycle).
“it’s important to balance fun and competition — it wouldn’t be fun without

the competition either, a mix of the two is good ” (Student A, Senior Cycle).
“I think in first year, they say you have to join at least one team but that’s it.

They tell us to join one team, but we’re not followed up on it” (Student E,
Senior Cycle).

“you’d get a bad note into your journal if you didn’t bring in your PE gear
or if you refuse to take part” (Student C, Senior Cycle).

PA = Physical Activity, PE = Physical Education, TY = Transition Year
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45 Discussion

Consistent with the literature (Guthold et al., 2020; Inchley et al., 2020; Woods et al., 2018),
PA levels of adolescent females in this sample were far below recommended guidelines for
optimum health. Moreover, the results indicated an age-related decline in PA participation.
This paper identified factors influencing adolescent females’ PA behaviour in a single-sex,
female-only designated disadvantaged post-primary school using the COM-B model and
TDF. Data from two-methods (questionnaires and semi-structured focus groups) with two
groups of stakeholders (students and teachers) were complementary; the questionnaire
quantified the factors influencing adolescent females’ PA behaviour at school and the
qualitative data provided in-depth perspectives explaining these factors. Five of six COM-B
components were identified as potentially important to change PA behaviour. In this study,
physical capability, i.e., having the physical skills, strength or stamina to perform the
behaviour, did not emerge from the data as a factor that needed to change to positively

influence students’ PA behaviour at school. The remaining five components are discussed.

Opportunity

Physical opportunity. Having more time was identified by the students as the strongest
predictor to them being more active at school. Previous research indicates time constraints are
a major barrier to PA participation for adolescent females (Corr et al., 2018; Slater and
Tiggemann, 2010; Woods et al., 2010). Lack of time was cited by post-primary females as the
main reason for not taking part in more activities/sport in a national study conducted in 2010
(Woods et al., 2010). Increased schoolwork, part-time jobs and responsibilities at home have
been previously cited by females as reasons for their lack of time to regularly participate in
PA (Corr et al., 2018). Examples of strategies to overcome time constraints as a barrier to PA
includes providing accessible PA opportunities and active breaks throughout the day,
encouraging goal-setting and action planning (i.e., prompt detailed planning of performance
of PA) and active commuting to school (e.g., walking, cycling or running). Students in this
current study identified barriers to PA in the school environment, such as a lack of PA options
and the changing into sport uniforms. These barriers have also been cited in previous studies
(Cowley et al., 2021b; Martins et al., 2021; Slater and Tiggemann, 2010).

Social opportunity. Consistent with previous research (Corr et al., 2018; Fitzgerald et al.,
2012; Martins et al., 2021; Wiltshire et al., 2017) both the Steering Committee and students in
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this study acknowledged the substantial influence that peers have on adolescent PA
participation. This could present an opportunity to integrate socialising with exercise in a
supportive and inclusive environment. Moreover, it was recognised that peers’ influence on
adolescent females’ perceptions of PA had both positive and negative impacts. Likewise, Corr
et al. (2018) identified peers as being positive if; they’re a motivating factor and make PA
more enjoyable, and negative if: they regard participating in PA as a missed opportunity to
spend time with friends, or a fear of being judged. Providing social support (practical and
emotional) and telling the person that they can successfully perform PA, arguing against self-
doubts and asserting that they can and will succeed (verbal persuasion about capability) are

examples of behaviour change techniques that can help promote PA.
Motivation

Reflective motivation. Regular PA was not always a ‘goal’ to achieve among students.
Consistent with previous studies, changing and competing priorities (Corr et al., 2018;
Cowley et al., 2021b), including increased academic pressures, part-time employment, and
responsibilities at home, often got prioritised over PA. Moreover, limiting beliefs about
capabilities to do PA was identified as a barrier to PA participation. Indeed, low levels of
perceived competence (Corr et al., 2018; Slater and Tiggemann, 2010; Woods et al., 2010),
low levels of self-efficacy for being physically active (Graham et al., 2014; Martins et al.,
2021) or a lack of confidence in skills (Cowley et al., 2021b), have all been cited by
adolescent females as common barriers to PA participation. This finding is particularly
important since research indicates adolescent females’ perceived competence is positively

associated with PA (Biddle et al., 2005; Craike et al., 2014).

Automatic motivation. Lastly, adolescent females in this study identified a lack of positive
reinforcements at school that would encourage them to participate in PA. The students were
aware of the negative reinforcements for not participating in physical education, but wanted
more positive reinforcements and incentives to take part. These included increased choices in
PA options and for PA to be both competitive and ‘fun’. Enjoyment and perceiving PA as
‘being fun’ has been identified as a strong facilitator to PA involvement (Belton et al., 2014;
Corr et al., 2018; Martins et al., 2021). Providing adolescent females with ‘youth agency’ and
autonomy through choice of PA, more emphasis on fun and involvement, and offering a
variety of activities to promote PA are common recommendations across the literature to
promote PA during adolescence (Corr et al., 2018; Martins et al., 2021; Rees et al., 2006).
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Capability

Psychological capability. The adolescent females that were not part of a sports-team identified
a lack of self- behavioural regulation to participate in PA. Self-monitoring, action-planning
and breaking habits are the constructs underpinning behavioural regulation (Cane et al.,
2012). Research indicates behaviour regulation is correlated with PA in adolescent females
(Biddle et al., 2005; Craike et al., 2014). Examples of strategies to increase behavioural
regulation include forming new habits (i.e., prompt rehearsal and repetition of PA in the same
context repeatedly so that the context elicits the behaviour) and action planning (prompt
detailed planning of performance of PA, which must include at least one of context,

frequency, duration and intensity).
Strengths and Limitations

This theoretically informed approach, using the COM-B model and the TDF, lent clarity and
structure to the behavioural analysis process. Obtaining data via a mixed-methods approach
and use of multiple sources strengthened our understanding of adolescent female PA
behaviour in this context. A high proportion of the eligible research participants (students
attending the school) completed the questionnaire. Research indicates that a contributing
factor to a high response rate could be the use of parental/guardian opt-out consent (Junghans
et al., 2005; Tigges, 2003).

A limitation of using parental/guardian opt-out consent was that ethically, no personal
identifying information could be collected. This included students’ home address, often used
to identify one’s social deprivation status, thus no individual SES data was collected. This
study was conducted in one single-sex, female-only, designate disadvantaged post-primary
school in Ireland. These findings may not be generalisable to the wider community. Despite
efforts to include a mix of perceived PA levels across the year groups, the views and
contributions of the twelve students (aged 12-18) that participated in the focus groups may not
represent the students in the school. The quantitative data was collected in a day, thus females
that were absent that day or were unable to participate due to an exam, did not contribute.
Lastly, the PA levels of adolescent females in this sample were self-reported (subjective),

which is dependent on students’ recall ability (Sylvia et al., 2014).
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4.6 Conclusion

The PA levels of adolescent females in this sample were far below recommended guidelines
for optimum health. This paper describes how a mixed-method approach using the BCW
COM-B model and TDF can be successfully applied through a systematic process to
understand the factors influencing adolescent females’ PA behaviour in the school setting.
The behavioural analysis presented adds detail to the existing literature on the range factors
influencing adolescent females’ PA behaviour, reinforcing the need for tailored PA
interventions for adolescent females. Following the BCW steps, these data will be used to

subsequently co-design a school-based PA intervention.
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Chapter 5 Study 2: Co-design process

Co-design of a school-based physical activity intervention for adolescent females using

the Behaviour Change Wheel and Public and Patient Involvement.
5.1 Abstract

Introduction: There is a critical need to strengthen the development and implementation of
effective interventions to increase adolescent females physical activity (PA) levels. Involving
young people in research via a Public and Patient Involvement (PPI1) approach can help to
ensure that interventions reflect their preferences and therefore, improve intervention
relevance, acceptability and feasibility. A behavioural analysis was performed to identify the
range of factors influencing adolescent females’ PA behaviour in the school setting (Stage 1
of the Behaviour Change Wheel (BCW)). This study aimed to use this data to co-design, with
adolescent females, an extra-curricular school-based PA intervention, the Girls Active Project
(GAP), following the subsequent stages of the BCW. This paper outlines the novel
methodological approach taken.

Setting: One single-sex, female-only, designated disadvantaged post-primary school (students
aged 12-18) in Dublin, Ireland.

Methods: Five discussion groups with eight PPI contributors (students aged 15-17) were
guided by Stage 2 (identify intervention options) and Stage 3 (identify content and
implementation options) of the BCW. The APEASE (Affordability, Practicability,
Effectiveness and Cost-effectiveness, Acceptability, Side effects/safety and Equity) criteria
was used to select the most appropriate intervention functions, policy categories and
behaviour change techniques for the GAP programme. The Template for Intervention
Description and Replication (TIDieR) checklist was used to specify details of the

intervention.

Results: The BCW co-design process resulted in the identification of seven intervention
functions, four policy categories and 21 behaviour change techniques. A multi-component,
peer-led, after-school PA programme was proposed. It offers autonomy to students through
choice of PA, and a diversified and unstructured opportunity to be active with peers in a

supportive and inclusive environment.
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Conclusions: This paper describes how the BCW, a comprehensive, evidence-based, theory-
driven framework was used in combination with PPI to co-design an after-school intervention
aimed to increase adolescent females’ PA levels. This approach could be replicated in other
settings to develop targeted behavioural interventions in populations with specific

demographic characteristics.

5.2 Introduction

There is a clear need for effective targeted interventions to promote and retain females’
participation in PA (Guthold et al., 2020; van Sluijs et al., 2021). Evidence continues to
accumulate on the health benefits of regular PA for adolescents (Bailey et al., 2012; Chaput et
al., 2020; Janssen and LeBlanc, 2010), including cognitive outcomes and a reduced risk of
experiencing depression. The prevalence of insufficient PA in females, however, has
remained unchanged since 2001 (Guthold et al., 2020). Research indicates PA delivered
during extra-curricular periods in school could potentially increase adolescents’ PA (Jago and
Baranowski, 2004). In general, evidence suggests school-based PA interventions have been
minimally successful (Borde et al., 2017; Dobbins et al., 2013; Kriemler et al., 2011; Lai et
al., 2014; Love et al., 2019; Owen et al., 2017) which indicates that changing adolescents PA
behaviour through school-based interventions can be challenging. The school environment,
however, is considered to be an ideal setting for PA promotion based on the significant
amount of time adolescents spend at school presenting various opportunities to intervene, and
its ability to reach large numbers of adolescents across a range of differing backgrounds (Cale
and Harris, 2006; Hills et al., 2015).

Over the years, research has gradually shifted from a practice of consulting young people
taking part in a research study, to one of actively involving them in the research process (Bird
et al., 2013; Enright and O’Sullivan, 2012; Kellett, 2005; Lundy and McEvoy, 2012;
Thompson et al., 2015). PPI is defined “as research being carried out ‘with’ or ‘by’ members
of the public rather than ‘to’, ‘about’ or ‘for’ them” (INVOLVE, 2012). There is evidence to
suggest that PPI in research may facilitate the process of translating research evidence into
practice and policy (INVOLVE, 2012; Staley, 2009), contribute to reducing health research
waste (Minogue et al., 2018), and can have beneficial impacts for the service users,
researchers, and community (Brett et al., 2014b), and on the quality and appropriateness of

health research (Brett et al., 2014a). With the aim to capture the contextual input necessary to
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represent the unique youth experience, the use of PPI ‘youth advisory groups’ in health
research has increased in recent years (Sellars et al., 2020), expanding across different
research fields such as cyberbullying (Dennehy et al., 2018), healthy eating interventions
(McSweeney et al., 2019), sexual health (Young et al., 2019), and PA (James et al., 2019).
Findings support, however, that more work needs to be done to increase young people’s
involvement in youth-related research (Jacquez et al., 2013; Sellars et al., 2020) and to enable
them to influence the development of interventions that target health and well-being (Larsson
et al., 2018). Using a co-design approach to intervention development can harness local and
contextualised expertise of the adolescent females using the PA programme, and be a
potentially powerful way to help navigate what can be a complex and context-sensitive issue
(O’Reilly et al., 2022).

There is compelling evidence to suggest that multi-component interventions (Kriemler et al.,
2011; Messing et al., 2019; Owen et al., 2017; Pearson et al., 2015) and interventions
underpinned by theory (Lai et al., 2014; Owen et al., 2017; Pearson et al., 2015) are more
likely to be effective in changing adolescents’ PA behaviour than those targeting single
components, or non-theory based interventions. Indeed, targeting ecological domains beyond
the individual level has been found to be important in PA interventions for adolescents (Perry
et al., 2012), whilst tailoring these interventions to specific target populations is essential
(Heath et al., 2012). The BCW is a comprehensive and theory-driven method for developing
health behaviour interventions (Michie et al., 2014). It includes three stages (eight steps) in
the intervention design process (Figure 6, Chapter 3): understand the behaviour (Stage 1,
steps 1-4), identify intervention options (Stage 2, steps 5-6) and identify content and
implementation options (Stage 3, steps 7-8). Stage 1 was carried out and reported on in the
previous chapter. This study focused on Stage 2 ‘identify intervention options’ and Stage 3

‘identify content and implementation options’.

The MRC (Skivington et al., 2021) encourages a ‘bolder approach’ to intervention research
recommending that researchers involve new methods that are not yet widely used, as well as
undertaking methodological innovation and development. The aim of this study was to co-
design an extra-curricular school-based PA intervention in a single-sex, female-only,
designated disadvantaged post-primary school, using the BCW in combination with a PPI
approach. To our knowledge, this is the first study that has used this methodological

approach.
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5.3 Methods

Study design

The step-by-step method for designing behaviour change interventions in the BCW guide was
employed (Michie et al., 2014). Discussion groups with a PP1 Youth Advisory Group

(adolescent females aged 15 to 17) were used to co-design the school-based PA intervention.

Setting

One single-sex, female-only, designated disadvantaged post-primary school in Dublin,

Ireland.

PPI contributors

Research and PPI are separate activities, differing in whether the public are involved as
‘research participants’ or as ‘contributors to the research process’, i.e., PPl contributors.
Using the terms ‘focus group’ and ‘discussion group’ to differentiate between research and
public involvement methods has contributed to improved clarity in research (Doria et al.,
2018). For the purposes of this study, the following definitions by Doria et al. (2018) were

used:

‘Focus groups’ refer to research activities. In focus groups, researchers collect data by
speaking with a group of research subjects about their experiences. Researchers use this
information to answer research questions and share their findings in academic journals and

gatherings.

‘Discussion groups’ refer to engagement or involvement activities. Discussion groups
are a way for the public to help plan research projects. Their contributions are not treated as

research data, but instead they help make decisions that shape the research process.

Eight Transition Year students (aged 15 to 17) joined a Girls Active Project ‘Youth Advisory
Group’ and participated in five PPI discussion groups to co-design the school-based PA
intervention. In Ireland, Transition Year is a one-year school programme that can be taken in
the year after the Junior Cycle and before the two-year Leaving Certificate programme
(Department of Education, 2021). It is not a standard academic year. The year is designed
around giving students life skills and a more hands-on aspect to learning. Written informed

assent and parental/guardian consent was obtained from the eight Youth Advisory Group
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members (PPI contributors). The researcher (SMQ) facilitated five discussion groups during
school hours, each lasting 80 minutes (a double-class). A guide on how to actively involve
young people in research (Kirby, 2004) was adhered to. The school principal and staff
designated time and space for the discussion groups and ensured that the students were

available.

Discussion groups

The researcher (SMQ) aimed for each discussion group to be encouraging and for the PPI
contributors to feel valued and heard. The researcher (SMQ) took notes throughout each
discussion group. The Youth Advisory Group played their own music, engaged with each
discussion group and shared their thoughts and unique perspectives as both adolescent
females, and students attending the school. The first PPI discussion group was set-up with the
Youth Advisory Group to introduce the researcher (SMQ), explain the specified target
behaviour (increase PA levels), the purpose of the GAP programme and their role as
contributors to the research process. Lay (non-academic) language was used and the Youth
Advisory Group were briefly taught about research and study design in a fun environment.
The researcher (SMQ) intended to build rapport with the PPI contributors. A planned

overview of the discussion groups can be found in Appendix C.

The four remaining discussion groups with the Youth Advisory Group (PPI contributors)
focused on stage 2, identify intervention options (steps 5 and 6) and stage 3, identify content
and implementation options (steps 7 and 8) of the BCW (Figure 6, Chapter 3). The BCW
(Michie et al., 2014) APEASE (Affordability, Practicability, Effectiveness and Cost-
effectiveness, Acceptability, Side effects/safety and Equity) were considered to direct the
selection of appropriate intervention options, content and implementation options for the GAP
programme. Data from study 1 (Chapter 4) were presented to the Youth Advisory Group. The
COM-B components relevant to the factors influencing adolescent females participation in
PA were linked to intervention functions (BCW step 5). Michie et al. (2014) describes an
‘intervention function’ as broad categories of means by which an intervention can change
behaviour. Afterwards, the intervention functions were linked to policy categories that were
likely to be appropriate and effective in supporting each intervention function (BCW step 6)
(Michie et al., 2014).

The BCW includes an extensive taxonomy of 93 consensually agreed, distinct behaviour
change techniques (BCTs) (Michie et al., 2013). A BCT is “an active component of an
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intervention designed to change behaviour” (Michie et al., 2014, p.145). BCTs that did not
meet the APEASE criteria within the context of adolescent females PA behaviour at school
were excluded, and the most appropriate BCTs were shortlisted and decided on through
discussion (step 7). The final step of the BCW (step 8) included applying the APEASE
criteria to select the most appropriate modes of delivery for the GAP programme. Intervention
dimensions including content, provider, setting, recipient, intensity and duration were also
deliberated and decided upon. Intervention recruitment and retention strategies were

discussed and GAP posters were designed to display in the school.

Lastly, the Template for Intervention Description and Replication (TIDieR) checklist
(Hoffmann et al., 2014) was employed to specify details of the intervention containing the
who, what, how and where of proposed intervention delivery (Appendix C). The TIDieR
checklist was developed to improve the reporting of interventions, as it provides authors with
a systematic guide to clearly describe their interventions and subsequently, allow for future
replication. This checklist was discussed with members of the Steering Committee and school

principal for feedback and approval.

5.4 Results

The results of this intervention development study are presented below in accordance with
Stage 2 ‘identify intervention options’ and Stage 3 ‘identify content and implementation
options’ of the BCW intervention design process. Lastly, an outline of the proposed GAP

programme is provided.
Stage 2: identify intervention options (steps 5 and 6)

The five COM-B components (psychological capability, physical opportunity, social
opportunity, reflective motivation and automatic motivation) that were identified as
potentially important (study 1) were mapped directly onto nine intervention functions;
‘education’ (increasing knowledge or understanding); ‘persuasion’ (using communication to
induce positive or negative feelings or stimulate action); ‘incentivisation’ (creating an
expectation of reward); ‘coercion’ (creating an expectation of punishment or cost); © training’
(imparting skills); ‘restriction” (using rules to reduce the opportunity to engage in the target
behaviour, or to increase the target behaviour by reducing the opportunity to engage in
competing behaviours; ‘environmental restructuring’ (changing the physical or social

context); ‘modelling’ (providing an example for people to aspire to or imitate); and
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‘enablement’ (increasing means/reducing barriers to increase capability, beyond education

and training, or opportunity beyond environmental restructuring).

‘What needs to change COM-B Component Intervention functions

Education
Training
Enablement

Behavioural regulation

Overcome mental obstacles o
Training

Restriction
Environmental Restructuring
Enablement

Psychological Capability
Environmental context and resources

Time Physical Opportunity Restriction
Environmental Restructuring
Madelling
Social influences Enablement
Social Opportunity

Education

Persuasion

Reflective Motivation Incentivisation

Coercion

Had more support from others

Beliefs about capabilities

. L Persuasion
Goals Automatic Motivation P

Coercion
Training
Reinforcement Environmental Restructuring
Maodelling
Enablement
Develop a habit of doing it

Feeling like they want to do it enough

Figure 8: Links between the theoretical domains framework and COM-B model (study 1) and intervention functions (BCW
step 5)

Seven intervention functions (education, persuasion, incentivisation, training, environmental
restructuring, modelling and enablement) were selected based on consideration of the
APEASE criteria. Intervention functions (coercion and restriction) were not considered
acceptable or practical in this study context. These seven intervention functions were linked to
seven policy categories: ‘Communication/marketing’ (using print, electronic, telephonic or
broadcast media); ‘guidelines’ (creating documents that recommend or mandate practice, this
includes all changes to service provision); ‘fiscal’ (using the tax system to reduce or increase
the financial cost); ‘regulation’ (establishing rules or principles of behaviour or practice);
‘legislation’ (making or changing laws); ‘environmental/social planning” (designing and/or
controlling the physical or social environment); ‘service provision’ (delivering a service)
(Michie et al., 2014, p.135). Four policy categories (communication/marketing, guidelines,
environmental/social planning and service provision) were selected. Policy categories (fiscal
measures, regulation and legislation) were not considered acceptable or practical in this study
context (Table 3).
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Table 3: Matrix of links between identified intervention functions and policy categories (BCW Step 6)

Girls Active Project Intervention functions

Policy Categories

Education
Persuasion

Incentivisation
Training
Environmental
restructuring
Modelling
Enablement

Communication/marketing

Guidelines

Fiscal Measures

Regulation

Legislation

Environmental/social planning

Service provision

Stage 3: identify content and implementation options (steps 7 and 8)

The majority of the 93 BCTs listed were identified as potentially relevant. After careful

deliberation and application of the BCW APEASE criteria, 21 were selected as most fitting to

increase adolescent females PA levels in this school setting. The 21 BCTSs, their definitions

and strategies on how they are operationalised are presented in Table 4.

Table 4: Selected behaviour change techniques for the Girls Active Project intervention and intervention strategy

Selected Behaviour Change Technique (code)
Definition*

Girls Active Project intervention strategy

Goal setting (behaviour) (1.1)
set or agree a goal defined in terms of the behaviour to
be achieved.

Intervention recipients set a goal to attend a weekly after-
school PA programme where they partake in an exercise
class.

Action planning (1.4)

Prompt detailed planning of performance of the
behaviour (must include at least one of context,
frequency, duration and intensity). Context may be
environmental (physical or social) or internal (physical,
emotional or cognitive).

Recipients are asked to plan to attend the weekly after-school
PA programme.

Monitoring of behaviour by others without feedback
2.1)

Observe or record behaviour with the person’s
knowledge as part of a behaviour change strategy.

Recipients’ behaviour is monitored at the weekly after-
school PA programme.

Social support (practical) (3.2)

Advise on, arrange, or provide practical help (e.g., from
friends, relatives, colleagues, ‘buddies’ or staff) for
performance of the behaviour.

Practical help is provided to recipients at the after-school PA
programme.

Parents/guardians are advised (via written form) to provide
practical help to facilitate their daughters participation.
School staff are advised (verbally) to provide practical help
to facilitate students’ participation, such as volunteering to
supervise the weekly after-school programme.

Social support (emotional) (3.3)

Advise on, arrange, or provide emotional social support
(e.9., from friends, relatives, colleagues, ‘buddies’ or
staff) for performance of the behaviour.

Emotional social support is provided to recipients at the
after-school programme.

School staff and parents/guardians are advised to provide
encouragement and emotional support to facilitate PA
participation.

Instruction on how to perform a behaviour (4.1)
Advise or agree on how to perform the behaviour.

Project Leaders (intervention providers) advise on how to
perform PA at the after-school programme.

Information about health consequences (5.1)
Provide information (e.g., written, verbal, visual) about
health consequences of performing the behaviour.

Information on the benefits of regular participation in PA are
explained to intervention recipients (verbally).

Monitoring of emotional consequences (5.4)

Each week, intervention recipients are asked how they feel
after the exercise class.
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Prompt assessment of feelings after attempts at
performing the behaviour.

Demonstration of the behaviour (6.1)

Provide an observable sample of the performance of the
behaviour, directly in person or indirectly e.g., via film,
pictures, for the person to aspire to or imitate.

Project leaders (intervention providers) demonstrate how to
perform PA at the after-school programme.

Prompts/cues (7.1)

Introduce or define environmental or social stimulus with
the purpose of prompting or cueing the behaviour. The
prompt or cue would normally occur at the time or place
of performance.

Intervention recipients receive emails from the school to
remind them to participate in the weekly after-school PA
programme.

School staff and parents/guardians are advised to provide
regular verbal reminders. These prompts reinforce other
BCTs by reminding recipients of the benefits of PA (5.1) and
action planning (1.4).

Behavioural practice/rehearsal (8.1)

Prompt practice or rehearsal of the performance of the
behaviour one or more times in a context or at a time
when the performance may not be necessary, in order to
increase habit and skill.

Recipients practice PA at each exercise class in the after-
school programme.

Habit formation (8.3)

Prompt rehearsal and repetition of the behaviour in the
same context repeatedly so that the context elicits the
behaviour.

Recipients repeatedly participate in PA on a weekly basis at
the after-school programme.

Generalisation of a target behaviour (8.6)
Advise to perform the wanted behaviour, which is already
performed in a particular situation, in another situation.

Intervention recipients are advised to be active during the
week too. This generalisation of PA also reinforces the BCT
(information about health consequences, code 5.1) by
reminding recipients of the benefits of PA.

Credible source (9.1)
Present verbal or visual communication from a credible
source in favour of or against the behaviour.

Present verbal communication by the research team
explaining key benefits of regular PA for health.

Material incentive (behaviour) (10.1)

Inform that money, vouchers or other valued objects will
be delivered if and only if there has been effort and/or
progress in performing the behaviour.

Inform intervention recipients that they are entered into a
raffle to win prizes (e.g., Vouchers or other valued objects) if
and only if there has been progress and/or an effort to
participate in the after-school PA programme.

Material reward (behaviour) (10.2)

Arrange for the delivery of money, vouchers or other
valued objects if and only if there has been effort and/or
progress in performing the behaviour.

Recipients that have made progress and/or an effort to
participate in the after-school PA programme are entered into
a raffle to win prizes (e.g., Vouchers or other valued objects).
Prizes are delivered to raffle-winners.

Non-specific reward (10.3)
Arrange delivery of a reward if and only if there has been
effort and/or progress in performing the behaviour.

Recipients receive a researcher signed girls active project
certificate of award’ for their participation.

Project leaders (intervention providers) also receive a
researcher signed ‘girls active project certificate of
achievement’ for their participation in the gap.

Social reward (10.4)

Arrange verbal or non-verbal reward if and only if there
has been effort and/or progress in performing the
behaviour.

Congratulate intervention recipients after each exercise class
that they participate in.

Non-specific incentive (10.6)

Inform that a reward will be delivered if and only if there
has been effort and/or progress in performing the
behaviour.

Inform intervention recipients that they will receive a
(researcher) signed ‘girls active project certificate of award’
for their participation in the gap.

Restructuring the social environment (12.2)

Change, or advise to change the social environment in
order to facilitate performance of the wanted behaviour
or create barriers to the unwanted behaviour (other than
prompts/cues, rewards and punishments).

Implement the girls active project peer-led, after-school
programme into the school environment to facilitate PA.
Include the girls active project in the school PA policy to
serve as the school’s commitment to support and encourage
their students to participate in PA. The policy is agreed to by
the principal and steering committee and signed by the
school principal.

Advise the school that it is pre-arranged for an adult (e.g.,
steering committee member, pe teacher, school staff,
parent/guardian) to supervise the weekly programme. For the
feasibility study, the researcher and pe teacher will supervise
the PA programme.

Verbal persuasion about capability (15.1)

Tell the person that they can successfully perform the
wanted behaviour, arguing against self-doubts and
asserting that they can and will succeed.

Empower, encourage and motivate intervention recipients to
be physically active. Tell recipients that they can
successfully increase their participation in PA, despite
current fitness levels and/or capabilities.

*Based on definitions reported in Michie et al. (2014)

Abbreviations: PA= Physical Activity; PE= Physical Education; GAP= Girls Active Project, BCT= Behaviour Change

Technique
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The selected mode of delivery was ‘face-to-face’ at a group-level via peer-delivered

‘exercise’ classes. This was supported by ‘distance’ delivery at a population-level by details

of the intervention and benefits of participating in PA being communicated to students,

parents/guardians and school staff via the school’s digital media (social media), newsletter

and posters displayed in the school. This aimed to provide information about the GAP

programme and also encourage social support from students’ families, peers and school staff.

The selection process based on consideration of the APEASE criteria is provided below

(Table 5).

Table 5: Selected modes of delivery used in the Girls Active Project intervention (Step 8)

Mode of delivery Girls Active Project Intervention
Is this mode of delivery affordable, practical,
effective/cost-effective, acceptable, safe and
equitable in the context of increasing adolescent
females’ physical activity levels in the school
setting?
Face-to- | Individual Unlikely to be practical
face Group Yes
Distance | Population- | Broadcast TV Unlikely to be affordable, practical, or equitable
level media Radio Unlikely to be affordable, practical, or equitable
Outdoor Billboard Unlikely to be affordable, practical, or equitable
media Poster Yes
Print media | Newspaper Yes (school newsletter)
Leaflet Unlikely to be effective/cost-effective
Digital Internet Yes (school social media platforms)
media Mobile Unlikely to be affordable or equitable
phone app
Individual- | Phone Phone Unlikely to be affordable, practical, acceptable, or
level helpline equitable
Mobile Unlikely to be practical, acceptable, or equitable
phone text
Individually accessed Unlikely to be affordable, practical, or equitable
computer programme

The proposed intervention is a peer-led after-school PA programme. The Youth Advisory

Group chose for the group classes to be peer-delivered face-to-face for 45-minutes on a

weekly-basis after-school (rather than before or during breaks) in the school setting. The

Youth Advisory Group members preferred the term ‘exercise class’ than ‘PA class’. The

exercise classes are delivered by Transition Year students (intervention providers known as

‘Project Leaders’) to other students (intervention recipients). Classes are supervised by an

adult. Project Leaders work as a team to choose what activities they deliver (e.g., dancing,

boxing, football) and change it on a weekly-basis to offer variety to the students attending.

The classes aim to be fun, inclusive and supportive. Intervention recipients have opportunities
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to win prizes (e.g., vouchers or other valued objects) and receive a ‘Girls Active Project
Certificate’ after their participation in the programme. The completed TIDieR checklist is
shown in Appendix C. Following discussions with the school principal and physical education
teacher, it was agreed that the GAP programme would be trialled the following academic term
(January to May 2021) and could be implemented and integrated into the school PA policy.
Templates of school PA policies that integrate the GAP programme were provided to the
principal (Appendix D). The feasibility trial was registered online: 10.17605/0OSF.10/75HWJ
(date of registration: 9™ December 2020).

5.5 Discussion

This methodological paper outlines how the BCW, a comprehensive, evidence-based, theory-
driven framework was systematically used in combination with a PPI approach to develop a
school-based PA intervention in a single-sex, female-only, designated disadvantaged post-
primary school in Ireland. Similar to two previous studies that used the BCW to design PA
interventions, the process was considered time-consuming (Murtagh et al., 2018; Webb et al.,
2016) due to the large volume of choice. Despite this, the research team considered the BCW
to be a useful framework to co-design the intervention and would use it again in a future
study. Given the scope of options provided, other behaviour change interventions using the
BCW in the school-setting may produce different results. The discussion groups allowed the
researcher (SMQ) and Youth Advisory Group (PPI contributors) to consider the full range of
options and to choose the most appropriate through a systematic evaluation of theory and
evidence, whilst ensuring that the range of opportunities being created were matched to the
preferences of the students. The experience of capturing the views of adolescent females in
the intervention design process and identifying specific strategies that respond to their

interests and needs was perceived to be invaluable by the research team.

The proposed peer-led, after-school PA intervention, the GAP programme, contained 21
BCTs. Evidence suggests after-school programmes focused on PA and/or sports can be
effective, however, attendance rates are highly important as the effectiveness of a programme
strongly depended on attendance (Messing et al., 2019). Similarly, Demetriou et al. (2017)
found modest support of the benefits of after-school PA programmes, yet identified better
outcomes when conducting the programmes in the school setting, providing sessions on two
or more days a week, and ensuring high programme attendance rates (Demetriou et al.,
2017). Given that peers influence adolescent’s PA behaviour (Fitzgerald et al., 2012;
Wiltshire et al., 2017) peer-based interventions could be an effective means of helping
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adolescents become more physically active. Study 1 (Chapter 4) identified social influences,
particularly peers, as being positive if; they’re a motivating factor and make PA more
enjoyable, and negative if: they regard participating in PA as a missed opportunity to spend
time with friends, or a fear of being judged. The Youth Advisory Group believed that peers’
influence would be positive because the Project Leaders, i.e., Transition Year students would
(a) demonstrate the exercises, (b) encourage participation, and (c) deliver the class in a fun,
inclusive and supportive (non-judgemental) environment. Social support (practical and
emotional) and verbal persuasion about capability (telling the students that they can
successfully perform PA, arguing against self-doubts and asserting that they can and will
succeed) are examples of the chosen BCTs that apply social influences in a positive way.
Offering a variety of activities and providing ‘youth agency’ and autonomy through choice of
activity are common recommendations across the literature to promote adolescent females’
PA (Martins et al., 2021; Rees et al., 2006). An emphasis on fun and involvement have also
been cited by females in previous studies (Corr et al., 2018) as facilitators to PA participation.
Notably, the PA promotion strategies proposed in the GAP programme are similar to the
evidence-based delivery principles in ‘SAAFE’ by Lubans et al. (2017) on delivering PA
classes in school, i.e., ‘Supportive, Active, Autonomous, Fair and Enjoyable’. Lastly, the
Youth Advisory Group identified what incentives would be most desired by programme
participants, and might be more likely to have an influence on them. There is a limited
evidence base on the effectiveness of behavioural incentives for encouraging PA behaviour in
adolescents (Corepal et al., 2018). Previous school-based PA interventions have found merit
in providing small rewards to facilitate sustained involvement (Jago et al., 2012; Jong et al.,

2020), such as sports bags or pens (Jong et al., 2020).
Strengths and Limitations

This paper describes a novel approach to designing a school-based PA intervention using the
BCW in combination with a PPI approach. Using the BCW allowed for a systematic,
evidence base and theory-driven process to intervention development. Stakeholder buy-in
played a significant role in this study. The Youth Advisory Group truly engaged in the
research process. Good relationships and ways of working have been recognised as key
factors for facilitating high quality PPI (Wilson et al., 2015). Involving adolescent females in
the intervention design process ensured that the intervention reflected their unique needs and
interests. This led to an intervention which was logical and practical yet still theory-based.
The transparent methods allow for future replication. The main limitation to this study was

that it was conducted in one single-sex, female-only, designate disadvantaged post-primary
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school in Ireland, thus findings may not be generalisable to the wider community. Moreover,
the views and contributions of the eight students who voluntarily joined the Youth Advisory

Group may not represent the students in the school.
5.6 Conclusion

This methodological paper outlines how the BCW, a comprehensive, evidence-based, theory-
driven framework was systematically used in combination with a PPI approach to co-design a
school-based intervention aimed to increase adolescent females PA levels. The intervention
was tailored to overcome the barriers to adolescent females’ PA participation and take
account of the preferences of adolescent females. The transparent intervention development
process described could facilitate future replication and may be useful for other researchers.
This work has had implications by informing practice in the post-primary school setting. The

intervention trial is reported on in the next chapter.
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Chapter 6 Study 3: Feasibility trial

Feasibility of a peer-led, after-school physical activity intervention for disadvantaged
adolescent females during the COVID-19 pandemic: Results from the Girls Active
Project (GAP).

6.1 Abstract

Introduction: There is a critical need for interventions that can be feasibly implemented and

are effective in successfully engaging adolescent females in physical activity (PA). A theory-
based, peer-led, after-school PA intervention, the Girls Active Project (GAP) was co-designed
with adolescent females. This study aimed to assess the feasibility of implementing and

evaluating the GAP programme.

Setting: One single-sex, female-only, designated disadvantaged post-primary school
(students aged 12-18) in Dublin, Ireland.

Methods: Mixed-methods were applied with multiple stakeholders over a 12-week trial
(March to May 2021). A single-arm study design was used to examine intervention: reach,
dose, fidelity, acceptability, compatibility, and context. Feasibility of using proposed self-
reported outcome measures (moderate-to-vigorous PA levels, self-rated health, life
satisfaction, PA self-efficacy and PA enjoyment) were also explored. Due to school closure
resulting from the COVID-19 pandemic, the intervention was delivered both online, and in-

person in the school setting.

Results: Eight exercise classes were peer delivered by Project Leaders (n=6, students aged
15-17) to intervention recipients (students aged 13-14). Recruitment was low (n=8, 10% of
eligible students, mean age:13.3 SD: .46), yet retention was high (n=7, 88%). Attendance
rates were satisfactory (68%) and the intervention was implemented with high fidelity (87%).
Data completion rates suggested proposed self-reported outcome measures were deemed
appropriate (>95%), except for weight (50%) and height data (80%). Despite COVID-19
hindering intervention implementation, both quantitative and qualitative data suggested that
stakeholders were satisfied and perceived the in-person delivered intervention to be
compatible with the school-setting. Recommended refinements included extending class

duration, introducing different rewards and boosting programme awareness.
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Conclusions: Further thought must be given on how to increase recruitment. Overall, the in-
person delivered after-school PA programme was well-received by stakeholders and shows
promise as an intervention that can be feasibly implemented and evaluated. Suggested
improvements to the GAP intervention programme are recommended, before continuing to a

more robust evaluation.

Trial registration: 10.17605/0OSF.10/75HWJ (prospectively registered, date of registration: 9™
December 2020)

6.2 Introduction

Despite evidence continuing to accumulate on the health benefits of regular PA for
adolescents (Chaput et al., 2020; Janssen and LeBlanc, 2010), globally, 85% of adolescent
females (aged 11-17) are insufficiently physically active (Guthold et al., 2020). PA levels are
particularly low among females of lower SES (Borraccino et al., 2009; Inchley et al., 2020).
The World Health Organisation recommends that adolescents accumulate at least an average
of 60 minutes a day of MVPA (Bull et al., 2020). An age-related decline in PA participation
during adolescence is a consistent finding in the literature (Corder et al., 2016b; Dumith et al.,
2011), with national evidence to suggest (Murphy et al., 2020) that the largest reduction in PA
levels for females occur between second (aged 13-14) and third year (aged 14-15) in post-
primary school. Efforts made to increase the PA levels of adolescents are of particular
importance since PA appears to track reasonably well from adolescence to adulthood
(Telama, 2009). Furthermore, there is evidence emerging to suggest that the on-going
COVID-19 pandemic has caused a further decrease in PA participation (Ng et al., 2020; Rossi
etal., 2021), especially for adolescents of lower SES (Rossi et al., 2021).

There is a critical need to strengthen the development and implementation of effective
interventions to increase adolescent female PA levels (Guthold et al., 2020; van Sluijs et al.,
2021). The school environment is well-known as a potential setting for targeting adolescent
PA behaviour (Hills et al., 2015). Evidence suggests, however, school-based PA interventions
have been minimally successful at increasing PA levels (Dobbins et al., 2013; Lai et al., 2014;
Love et al., 2019; Messing et al., 2019). This indicates that changing adolescent PA behaviour
through school-based interventions can be challenging. Previous reviews suggest that multi-
component (Messing et al., 2019; Owen et al., 2017) interventions and interventions that use a
theoretical model or framework (Lai et al., 2014; Owen et al., 2017) might be most effective

in the promotion of PA for adolescents, with certain intervention strategies, such as after-
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school programmes focused on PA and/or sports indicating effectiveness, however,
attendance rates were highly important as the effectiveness of a programme strongly
depended on attendance (Messing et al., 2019). Similarly, Demetriou et al. (2017) found
modest support of the benefits of after-school programmes conducted in the school setting,
yet identified better outcomes when conducting the programmes in the school setting,
providing sessions on two or more days a week, and ensuring high programme attendance

rates (Demetriou et al., 2017).

At post-primary school level in Ireland, traditional team-based and structured sports dominate
extra-curricular PA, i.e., PA or sport played before, during or after school, but not part of the
curriculum (Woods et al., 2018). Given that participation is higher among males (70%) than
females (57%) and in more affluent students (66%) than less affluent students (56%) (Woods
etal., 2018), a call for additional extra-curricular PA programmes that appeal to adolescent
females of lower SES may be warranted. In Ireland, a classification system known as DEIS
(Delivering Equality of opportunity In Schools) is used by the Department of Education to
indicate that a school is based in a community at risk of disadvantage and social exclusion
(Department of Education, 2017). The Girls Active Project (GAP) programme was co-
designed with adolescent females in a designated disadvantaged (DEIS) post-primary school
in Ireland using the BCW (Michie et al., 2014) in combination with PPI. This novel approach
was applied to systematically co-design a contextually appropriate school-based and theory-
based PA intervention that aimed to meet the needs of adolescent females and provide
relevant and meaningful opportunities for them to be active. Details of the intervention
development process are available elsewhere (McQuinn et al., 2022). The GAP programme is
a novel, multi-component school-based PA programme. It offers female adolescents a readily
accessible fun and unstructured opportunity to be active with peers in a supportive and
inclusive environment. The females who co-designed the GAP programme (study 2) chose for
the programme to be peer-delivered after-school in the school setting. The GAP includes
strategies that are commonly recommended across the literature to promote adolescent
females’ PA, such as incorporating social support (Mendonga et al., 2014; Salvy et al., 2012)
and providing females with autonomy through choice of activity, alongside offering a diverse
range of activities (Martins et al., 2021; Mitchell et al., 2015; Rees et al., 2006). Moreover,
given that lack of time has been identified as a key barrier to school PA policy
implementation (Nathan et al., 2018), engaging students to deliver intervention components
may possibly reduce the burden on teachers (Lubans et al., 2011). Using a peer-led approach
(such as that used in the GAP programme) in school-based interventions has become
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increasingly popular, and has shown potential in increasing adolescent female PA levels
(Carlin et al., 2018; Owen et al., 2018; Sebire et al., 2018) with findings to suggest that peer-
led PA interventions may be equally as effective as those delivered by professionals (Ginis et

al., 2013). The next step was to assess feasibility of the GAP intervention programme.

There is a growing appreciation of the significant role that feasibility studies play in the
development and evaluation of complex interventions, primarily its value of progressing to a
larger-scale trial or effectiveness study (Beets et al., 2021; Hallingberg et al., 2018;
Skivington et al., 2021). This small-scale real-world testing can provide information for
researchers to enhance the thoroughness of a future trial (Bird et al., 2011; Eldridge et al.,
2016b) and through publication, may benefit other researchers (El-Kotob and Giangregorio,
2018; Lancaster and Thabane, 2019). Following the MRC framework guidance (Skivington et
al., 2021), this study aimed to investigate the feasibility of implementing and evaluating the
GAP programme. The research team selected the feasibility measures deemed most
appropriate for this study based on the research objectives and available data (Pearson et al.,
2020). These included: reach, dose, fidelity, acceptability, compatibility and context. This
study also explored the feasibility of measuring the proposed self-reported outcomes (minutes
of daily MVPA, height, weight, self-rated health, life satisfaction, self-efficacy related to PA
and PA enjoyment) that will be used to evaluate efficacy in a future trial (EI-Kotob and
Giangregorio, 2018) by assessing their completion rates. These self-reported outcomes were
proposed during the co-design process and agreed upon by the research team (study 2).
Reporting data completion rates is consistent with previous feasibility studies (Corepal et al.,
2019; ladarola et al., 2020) and proves useful as this information can help inform intervention
refinements and provide additional support for the feasibility of using these outcome

measures (Pearson et al., 2020).

The specific objectives of this feasibility study were:

1. Capture the recruitment and retention rates of intervention recipients and explore factors
influencing participation (Reach).

2. Determine attendance rates and the extent to which intervention providers implemented
the intervention as intended (Dose and fidelity).

3. Assess the feasibility of using proposed self-reported outcome measures (Data
completion rates).

4. Explore stakeholders’ satisfaction with the intervention (Acceptability).
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5. Examine the perceived fit and sustainability of the intervention in the school-setting
(Compatibility).

6. Understand context, i.e., the external factors that affected intervention implementation
(Context).

6.3 Methods

Design and setting

A mixed-methods single-arm feasibility trial was conducted in a female-only, designated
disadvantaged post-primary school in Dublin, Ireland. This school had previously participated
in the co-design of the GAP programme (McQuinn et al., 2022) and were therefore familiar
with the intervention and proposed processes involved. To ensure it reflected the realities of
the intervention setting (Hallingberg et al., 2018), this study involved multiple stakeholders
(intervention recipients, intervention providers, school staff and parents/guardians). The
feasibility measures and their definitions, stakeholders involved, data collection tools and the
timeframe of each objective as they relate to the present study are provided in Table 6. The
reporting of this study followed the Consolidated Standards of Reporting Trials (CONSORT)
2010 (Eldridge et al., 2016a) statement with extension to randomised pilot and feasibility
trials and the Template for Intervention Description and Replication checklist (TIDieR)
(Hoffmann et al., 2014) (Appendix C).
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Table 6: Data collection procedures and schedule of measures (feasibility study)

Objective Measure Stakeholder(s) Data Collection Tool Data Collection Timeframe
Definition Week 1: Week Week 8: Week 12: During/
Phase one 8: Phase two Post throughout:
Baseline Mid Baseline Week 1-12
Online Paper- Paper- Online/Paper- Online/
based/ | based/ In- based/ in-person
In- person In-person
person
To capture the Reach 2 Intervention Recruitment and retention X X X X X
recruitmentand | Participation rate in the innovation by the | recipients (rjicoigiz (;mﬁovgggs\évﬁtfd 4
retentlon_rates of | intended audience Wﬁo en’rolle d, #Who stayed)
intervention
recipients and Demographic section in X XA
explore factors questionnaire
influencing
participation Feedback questionnaire & X X
focus group
Parents/Guardians | Questionnaire X

To determine Dose ° Intervention Attendance records X
attendance rates Dose delivered: the number/amount of recipients
and the extent to intended units delivered/provided (i.e.,
which dose is a function of the efforts of Intervention self-reported provider X
intervention intervention providers) providers checklist (Project Leader
providers Dose received: Extent to which logbooks)
implemented the participants engage or interact with are
intervention as receptive or use intervention (i.e., dose is
intended. a function of the efforts of intervention

participants)

Fidelity °

the extent to which the programme was

implemented as planned
To assess the ‘Data completion rates’ of outcome Intervention # Outcome measures X X XA X

feasibility of using
proposed self-
reported

measures was used as an indicator to the —
Feasibility of future trial design to
conduct a full trial 2

recipients

completed (% data
completion)
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outcome Measures informing implementation trial
measures methods including the feasibility,
acceptability or quality of data collection
procedures, survey items, tools, or data
management strategies.
To explore Acceptability @ Intervention Feedback questionnaire &
stakeholders’ Service providers or support system’s recipients focus group
satisfaction with satisfaction with the innovation Intervention Feedback questionnaire
the intervention. providers
Intervention Focus group
providers

Parents/Guardians

Questionnaire & semi-
structured interview

School staff

Semi-structured interview

To examine the
perceived fit and
sustainability of
the intervention
in the school-
setting.

Compatibility (appropriateness) @
Perceived fit of the innovation with
organisation’s values, mission, priorities

Intervention

Feedback questionnaire &

recipients focus group
Intervention Feedback questionnaire
providers

Intervention Focus group

providers

Parents/Guardians

Questionnaire & semi-
structured interview

School staff

Semi-structured interview

To understand
context, i.e., the
external factors
that affected
intervention
implementation.

Context @
Political, economic, or social influences
on implementation of the innovation

Intervention

Feedback questionnaire &

recipients focus group
Intervention Feedback questionnaire
providers

Intervention Focus group

providers

Parents/Guardians

Questionnaires & semi-
structured interviews

School staff

Semi-structured interviews

2Based-on measure and terminology reported in Pearson et al. (2020)

®Based on measure and terminology reported in Steckler & Linnan (2002)

~ applicable to newly enrolled intervention recipients

Abbreviations: PA (physical activity); MVPA (moderate-to-vigorous intensity physical activity).
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The COVID-19 pandemic implications on this study

In January 2021, there was a nationwide lockdown which involved national school closures.
Consequently, although the intervention was originally designed to be delivered in person on
school grounds, it was divided into two phases. Both phases were delivered at the same time
(4pm) each week on the same day (Tuesday). Phase one involved four classes being delivered
via Zoom using the school online platform. When schools fully reopened in April 2021, four
classes were delivered in person (phase two) in the school sports hall or playing field. In
response to COVID-19-related social restrictions, just one year group was invited to
participate as ‘intervention recipients’. This was a protective measure to avoid integrating
students from different year groups and to accommodate for social distancing (2 metres).
Furthermore, school guidelines permitted just one researcher (SMQ) attend the school to
collect data during intervention implementation. Figure 9 presents the overall timeline and

COVID-19 implications to this research project.

March 2020 QJanuary 2021 QApriI 2021
Nationwide . Nationwide . Phase two
lockdown - School ' lockdown - School ' (in-person)
closure ' closure !

! Completed data
School re-open Phase one (online) . collection

September 2020 6 March 2021 6 June 2021

Figure 9: COVID-19 implications to this research project

Recruitment and participants
Intervention providers (who delivered it)

Intervention providers were six Transition Year students (aged 15-17) known as ‘Project
Leaders’ (n=6) who volunteered to take part. In Ireland, Transition Year is a one-year school
programme that can be taken in the year after the Junior Cycle (students aged 12-15) and
before the two-year Leaving Certificate programme (students aged 15-18) (Department of
Education, 2021). It is not a standard academic year. Instead, the year is designed around
giving students life skills and a more hands-on aspect to learning. The six Project Leaders
who expressed an interest were familiar with the GAP programme from the co-design process
(study 2). As a recognition for their time and effort, Project Leaders could use the GAP to
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contribute towards ‘Gaisce’, a national self-development programme for young people in
Ireland between the age of 15 and 25 (Department of Children, Equality, Disability,
Integration and Youth, 2020). At the end of the study, each Project Leader also received a

‘Girls Active Project’ certificate as an expression of appreciation (Appendix D).
Intervention recipients (to whom it was delivered)

Given that national evidence suggests the largest reduction in PA levels for females occur
between second (aged 13-14) and third year (aged 14-15) in post-primary school (Murphy et
al., 2020), the school principal, physical education teacher, and authors agreed to target the
second-year students (n=78, aged 13-14). Intervention recipients were recruited over two
rounds, with the second round required due to low recruitment experienced at phase one
online (during COVID-19 school closure). The number of intervention recipients who were
invited, consented and completed the questionnaires were recorded at week 1 (phase one
baseline), week 8 (phase two baseline) and week 12 (post-intervention). The number of
recipients who withdrew or were lost to follow up were recorded at mid-intervention (week 8)
and post-intervention (week 12). A standard threshold for study attrition (>20%) was

employed (Higgins et al., 2011; Pearson et al., 2020).

The GAP intervention programme was pitched to second-year students and their
parents/guardians as a fun, free, peer-led exercise programme suitable for all fitness levels
that included a variety of activities and provided opportunities to win prizes. Recruitment
strategies for both phases included an information email sent from the school to each second-
year student and school social media posts on behalf of the research team. ‘Girls Active
Project’ posters made by students (McQuinn et al., 2022) were displayed in the school prior to
school closure (pre-COVID-19 lockdown, December 2020). In addition, a “word of mouth”
campaign (Jago et al., 2011) was employed in phase two (in-person, April 2021). This
involved Project Leaders visiting each of the second-year classrooms with the researcher
(SMQ) during school hours to encourage them to participate in the intervention. Project
Leaders explained the purpose of the GAP intervention programme and answered any

questions their peers had.

Adolescent females were eligible to take part in this study if they were (a) a Project Leader or
(b) a second-year student. Eligible students received a letter of invitation from the school on
behalf of the research team containing information sheets, assent and parental/guardian

consent forms and a PA readiness questionnaire for them and their parent/guardian to read
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and sign. If the parent/guardian answered ‘yes’ to any of the questions in the PA readiness
questionnaire, they were advised to talk to their general practitioner to discuss if their
daughter is able to participate in the physical requirements of the PA programme. Students
were excluded from the study if they had not provided assent or parental/guardian consent or
they had been advised by their general practitioner not to undertake PA. Participating students

were assigned identification codes to protect identity.

Other key stakeholders

At post-intervention, the parent/guardian of each second-year student (n=78) was sent a text
message from the school that contained a link to an anonymous online Qualtrics (Qualtrics,
2021) questionnaire (Appendix D). Informed consent was provided online. A reminder text
message was sent a week later. Parents/guardians provided their contact details if they were
willing to participate in a short, semi-structured, audio-recorded phone call interview. School
staff members (two physical education teachers and school principal) were invited to
participate in a semi-structured, audio-recorded interview on school grounds at post-
intervention. The three school staff members provided written informed consent prior to the

interview.
Intervention delivery

As a team, intervention providers (Project Leaders) delivered a 45-minute exercise class after-
school once per week to intervention recipients. Key decisions on class time, duration,
location and terms used (e.g., exercise class rather than PA class) were discussed and agreed
upon in the co-design process (study 2). Project Leaders discussed various activities and
mutually decided what was delivered (intervention content) and changed it each week. Due to
the COVID-19 pandemic, however, Project Leaders had to consider factors such as adequate
space and little to no use of equipment when choosing suitable activities. The activities (listed
in Table 7) were a result of these discussions. Of note, class 7 (basketball) and class 8 (dance)
were chosen by the Project Leaders based on suggestions provided by intervention recipients
during the intervention trial. This current study comprised eight classes over a 12-week period
(March to May 2021) to accommaodate school holidays (two weeks during April). Training for
the Project Leaders consisted of meetings during school hours, either online or in person, with
the physical education teacher and researcher (SMQ) to collaboratively discuss and for
Project Leaders to decide; what was delivered (for example: boxing) and how (for example: 5

minutes warm-up including skipping, 30 minutes of boxing with intervals of bodyweight
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exercises, 5 minutes cool-down and stretches). The researcher (SMQ) and physical education
teacher were present to supervise and facilitate discussions, however, the Project Leaders
ultimately decided what activities were delivered. If there was not a consensus on what
activity would be undertaken, Project Leaders would vote, however, given the number of
classes to be delivered, if one activity was chosen over another, the Project Leaders usually
agreed to deliver the other activity the following week. Table 7 outlines when the 21
behaviour change techniques were employed during this intervention trial. At the start of each
phase (week 1 and week 8), the recipients were encouraged to set a goal to attend each week
and were informed of the potential rewards for participation, i.e., a signed ‘Girls Active
Project’ certificate and entries into a raffle to win prizes, including €20 vouchers. The ‘class
plan’ template and certificates can be found in Appendix D. Procedures to standardise

delivery were used (Bellg et al., 2004) and a general class structure was followed:

a) welcome and introductions made to intervention recipients and mention the purpose of
the GAP programme.

b) intervention recipients given a chance to contribute and ask questions.

c) exercises explained and demonstrated, and intervention recipients given a chance to
practise the exercises.

d) intervention recipients congratulated for participating and reminded about next week’s

class.

It was not mandatory for the students to have their cameras on during online classes (phase
one). If Project Leaders preferred not to deliver the class with their cameras on, a suitable
YouTube exercise video was chosen instead. A physical education teacher was present to
offer any modifications to exercises if required. Researcher (SMQ) attended each class to

assist in supervision and if needed, offer encouragement and consultation to Project Leaders.
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Table 7: The Behaviour Change Techniques employed during the Girls Active Project intervention trial (Michie et al. 2014)
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Goal setting (behaviour) X X
Action planning X | X[ X[ X|X]|X| X

X
X
X
X
X
X
X
X

Monitoring of behaviour by others without feedback

X
X
X
X
X
X
X
X

Social support (practical)

X
X
X
X
X
X
X
X

Social support (emotional)

Instruction on how to perform a behaviour

Information about health consequences

Monitoring of emotional consequences

Demonstration of the behaviour

Prompts/cues

Behavioural practice/rehearsal

Habit formation

x| X| X| X| X| X| X| X
x| X| X| X| X| X| X| X
x| X| X| X| X| X| X| X
x| X| X| X| X| X| X| X
x| X| X| X| X| X| X| X

X X| X| X| X X| X| X

Generalisation of a target behaviour

Credible source

X X| X| X| X| X| X| X| X| X
X X X| X| X| X| X| X X| X

Material incentive (behaviour)

Material reward (behaviour) X X

Non-specific reward X

Social reward X | X[ X | X | X|X X X

Non-specific incentive X X

Restructuring the social environment X | X | X | X|X|X] X X

Verbal persuasion about capability X | X[ X[ X|X]|X| X X

85



Data collection

Quantitative and qualitative data were gathered to assess intervention feasibility. All data

collection tools used can be found in Appendix D.

Questionnaires

Recipients were asked to complete a self-reported questionnaire (Appendix D) at every data
collection time-point (week 1, week 8 and week 12). The questionnaire was piloted and
modified with the students who co-designed the intervention (McQuinn et al., 2022) to ensure
there was no ambiguity in the questions and to identify any potential problems the recipients
might experience. At baseline, recipients were asked to complete the questionnaire at home
online (week 1, phase one), via a link to a Qualtrics (Qualtrics, 2021) questionnaire or on
paper (week 8, phase two) administered by the researcher (SMQ) during agreed scheduled
school hours. This included a short demographic section capturing date of birth, nationality,
disability status and the name of the street they lived on. Street names were mapped against a
publicly available ‘Deprivation Indices’ (Pobal, 2021) for Ireland, that identifies
underprivileged areas by estimating deprivation on an 8-point scale (1= extremely affluent to
8= extremely disadvantaged) (Pobal, 2021).

Self-reported outcome measures were captured at every data collection time-point; week 1
(phase one baseline), week 8 (mid-intervention and phase two baseline), and week 12 (post-
intervention). MVPA levels were measured using the PACE+ scale (Prochaska et al., 2001).
This short two-item PA questionnaire is used to assess the attainment of PA guidelines, i.e.,
an average of 60 minutes a day of MVVPA (Bull et al., 2020). This scale has been previously
validated (Hardie Murphy et al., 2015) against accelerometery in a sample of 10-18 year old
Irish youth (r = 0.34; >5 valid days). Validity was higher in females (r = 0.39; males r =0.27)
and increased with age (post-primary r =0.39; primary r = 0.24) using >5 valid days.
Moreover, this scale has been used with adolescents both nationally (Woods et al., 2018) and
internationally (Currie et al., 2014). Clear instructions on how to accurately measure height
and weight were obtained from the national Children’s Sport Participation and Physical
Activity (CSPPA) study (Woods et al., 2018). These instructions were provided in written
form to each recipient asking them to accurately measure and take note of their height (to the
nearest cm) and weight (to the nearest .1 kg) at home. Self-rated health and life satisfaction
instruments were previously used in the WHO Health Behaviour in School-aged Children
study (Currie et al., 2014). Recipients rated their health from 1, ‘poor’ to 4, ‘excellent’. Life
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satisfaction was measured using a slightly adapted version of the one-item scale, Cantril
ladder (Cantril, 1965) to facilitate its use with youth. Recipients rated where on the ladder
they felt at that moment, from 0, ‘worst possible life’ to 10, ‘best possible life’. A previously
validated standardised measure of PA self-efficacy (Motl et al., 2000) with adolescent females
(Dishman et al., 2010, 2002; Motl et al., 2000) was used that consisted of eight statements
(e.g., “I can be physically active during my free time on most days”) rated on a 5-point Likert
scale (1: Disagree a lot, to 5: Agree a lot). A score was computed by calculating the average
of the eight items. PA enjoyment was measured using the Physical Activity Enjoyment Scale
(PACES) for use with young adolescent females (Motl et al., 2001). This previously validated
instrument (Carraro et al., 2008; Dishman et al., 2010; Moore et al., 2009; Motl et al., 2001)
includes 16 different (positive or negative) statements, (e.g., “When I am active... I enjoy it.”)
rated on a 5-point Likert scale (1: Disagree a lot, to 5: Agree a lot). A score can be computed
by calculating the average of the 16 items (Moore et al., 2009) or reversing negative item
scores and summing them to positive item scores (Carraro et al., 2008) where total enjoyment
scores can range from 16 to 80 (maximum enjoyment). Data completion rates are expressed
as overall percentages. The mean scores, standard deviations and ranges for each measure are

also presented to provide context.

Self-reported feedback questionnaires were developed by the authors to capture stakeholder
experiences with various aspects of the intervention. This feedback questionnaire was
integrated into the recipients questionnaire at week 8 (mid-intervention) and week 12 (post-
intervention). A 5-point Likert scale, (1: Dislike very much, to 5: Like very much) was used
to assess recipients’ satisfaction with the programme. A predetermined mean score of >3.5
out of 5 was considered feasible (Corr et al., 2020). Recipients were asked to rate factors
influencing participation, such as ‘my friends’, using a 5-point Likert scale, (1: Not at all, to
5: Extremely). Perceived sustainability was assessed by asking recipients if they would like
the programme to remain in the school, and if they would continue to participate if it did.
Recipients were also asked to share opinions on how to improve the programme. Project
Leaders were asked to complete a similar feedback questionnaire at post-intervention (week
12).

A total of 20 parents/guardians participated in the online questionnaire (n=20, response rate:
26%). It took approximately 6 minutes to complete (Appendix D). Parents/guardians of
second-year students were asked to explain why they thought their daughter did or did not
participate, if they would like for the programme to remain as an option for students attending

the school and provide suggestions on what the school could do to make it easier for them as a
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parent/guardian to enable their daughter to participate. Parents/guardians of intervention
recipients indicated their daughter’s satisfaction with the programme by rating various
statements, (e.g., my daughter enjoyed participating in the GAP) using a 5-point Likert scale
(1: Disagree a lot, to 5: Agree a lot).

Attendance and delivery self-reported provider checklists

Student attendance was recorded and monitored by the physical education teacher and
researcher (SMQ). Project Leaders were asked to complete a short (approximately 3-minutes)
self-reported provider checklist (‘Project Leader logbook”) online using a Qualtrics
(Qualtrics, 2021) questionnaire after each class that they attended (Appendix D). Project
Leaders received weekly reminder emails to complete the self-reported provider checklist.
The delivery self-reported provider checklist contained an implementation checklist that was
developed by the authors. The checklist assessed if the class aims, based on the behaviour
change techniques (Table 7) were delivered that day. A total of 38 self-reported provider
checklists were requested. Intervention fidelity was measured via the degree to which the
treatment (exercise classes) were delivered as intended by Project Leaders. Levels of fidelity
previously reported in the literature were applied, with 80%-100% interpreted as ‘high’
fidelity, 51%—79% as ‘moderate’ and 0%—50% as ‘low’ fidelity (Borrelli et al., 2005; Garbacz
et al., 2014; Perepletchikova and Kazdin, 2005; Toomey et al., 2017). This study aimed for a
benchmark of 80% fidelity. Total fidelity is expressed as an average of the class aims being

delivered across the eight exercise classes.

Semi-structured focus groups and interviews

Four semi-structured focus groups occurred during school hours, two with intervention
recipients and two with Project Leaders (week 8 and week 12) lasting approximately 20
minutes (range: 17-26 minutes). Two parents/guardians participated in a semi-structured
phone call interview, lasting on average 9 minutes (range: 7-11 minutes). These interviews
were intentionally designed and specifically promoted as being short with the intention of
increasing parental/guardian engagement. Despite being short, the questions asked
complemented the parent/guardian questionnaire and addressed study objectives. Semi-
structured interviews with the three school staff members occurred on school grounds at post-

intervention lasting on average 26 minutes (range: 20—33 minutes).

Topic guides (Appendix D) used for the focus groups and interviews were developed by the

authors and aimed to explore stakeholders’ satisfaction with the GAP programme, its
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perceived sustainability in the school and to identify any contextual factors that may have
affected implementation. Stakeholders revealed what they liked and disliked about the
programme, reasons for participation and provided recommendations for future
implementation. Each semi-structured focus group and interview was audio-recorded and
hand-written notes were taken by the researcher (SMQ). The audio-recordings were

transcribed verbatim and pseudonyms were assigned to protect participant identity.
Data analysis

Descriptive analyses were performed using the Statistical Package for Social Sciences (SPSS)
version 25. Each proposed outcome measure is represented by a mean score, as well as a rate
of completion. Focus group and interview transcripts were analysed using a six-step thematic
approach (Braun and Clarke, 2006). Initially, each transcript was read and re-read several
times by the researcher (SMQ) who developed a sample coding frame. These coded
transcripts were reviewed by the remaining authors (SJB, AS and MRS). The coding frame
was refined iteratively by SMQ, SJB, AS and MRS with subsequent discussions. Anonymised

illustrative quotes supporting emerging themes were highlighted and agreed by researchers.

89



Phase One: Online

Phase Two: In-person

6.4 Results

Enrolment, who participated and why? (Objective 1)

Figure 10: Flow chart of intervention recipients through this study based on the CONSORT 2010 flow diagram
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A total of ten second-year students returned the relevant documents to take part. Of which,
eight completed the baseline questionnaire (six at week 1 and two at week 8) and participated
in the intervention (n=8/78, 10.3%). One student who consented did attend, but was absent on
both days of data collection. Another student did not respond to emails and was eventually
lost to follow-up. Seven recipients completed data collection at week 12, post-intervention
(n=7/8, 87.5%). During the in person delivered classes (phase two), the physical education
teacher and researcher (SMQ) observed that additional second-year students attended, yet
failed to return the necessary documents to participate in data collection. Of the eight
recipients who did complete the baseline questionnaire, the mean age was 13.25 (range: 13-
14, SD: .46), all of Irish nationality (n=8, 100%) and with no reported disability (n=8, 100%).
The deprivation indices based on home street addresses, ranged from ‘disadvantaged’ to ‘very

disadvantaged’ (Mean: 6.4, range: 6 ‘disadvantaged’ to 7 ‘very disadvantaged’, SD: .52).

Facilitating factors that influenced participation shifted between both phases of the
intervention. Improving health and well-being and challenging oneself were the highest rated
factors in phase one (Mean:4.8, SD: .45), whereas being with others was the number one
facilitator (Mean: 4.8, SD:.45) during phase two, followed by wanting to be physically fit
(Mean: 4.40, SD:.89). Fun, enjoyment and socialising with peers were identified as key
motivators, “that’s why I did it, I just went, and I actually really liked it because it’s a nice
way to spend time with the girls as well” (Intervention recipient I, post-intervention focus
group). Other facilitators to participation included the desire to feel like they’ve achieved
something and the lack of alternative options during the COVID-19 pandemic. Most
parents/guardians believed their daughter participated to improve health and fitness “she
wanted to get more active and to be more involved in after school activities” (Parent K, post-
intervention questionnaire), and to spend time with peers “I think she participated because
she enjoys trying out new things and hanging out with her friends” (Parent J, post-
intervention questionnaire). Of less concern, recipients scored the ‘Girls Active Project’
certificate (Mean: 1.80, SD: 1.30, phase one) and family (Mean: 2.0, SD: 1.23, phase two) as
the lowest motivating factors. Recipients scored the rewards, including vouchers, as a
‘slightly’ motivating factor in both phases of the intervention (Mean: 2.8, SD:.45, phase one
Vs Mean: 2.4, SD: .89, phase two). Despite the Project Leaders deeming the rewards a
success, “I think they were amazing. I think they enjoyed it, and they definitely appreciated it.
They were like ‘I got a voucher for doing something I actually enjoyed’, and then they were
like I'm going to keep doing that” (Project Leader B, post-intervention focus group),
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recipients described the rewards as just a “bonus ”, and not a leading factor influencing

involvement.
Attendance, and was the intervention implemented as intended? (Objective 2)

Project Leaders delivered eight exercise classes and all planned behaviour change techniques
were employed. No adverse events were reported. On average, providers attended 79% of
classes (71% phase one Vs 87.5% phase two). Attendance was slightly lower for recipients
(68%) with no significant difference found between phase one (67.8%) and phase two
(68.7%). A total of 31 delivery self-reported provider checklists (15 at phase one and 16 at
phase two) out of a possible 38 were completed (82% completion rate). On average, most of
the exercise classes started on time (94%) and were delivered as planned (87%), “We gave the
class the exact plans as we did in our head, it was great, everyone cooperated brilliantly!’
(Project Leader F, written extract from Logbook phase two). Project Leader absence or an
unrelated injury were cited as reasons why a class was not delivered as planned. The
implementation checklist results are presented in Table 8. On average, 87% of the aims were
delivered (89% phase one Vs 86% phase two). During phase one, Project Leaders believed
the recipients were practising the exercises (aim 5), although said it was difficult to judge
because some recipients had their cameras off, “I think they were actually doing it, but they

were just embarrassed” (Project Leader A, mid-intervention focus group).

Table 8: Implementation checklist responses based on Project Leaders self-reported provider checklists

Phase one: Phase two:
online in-person Total
Class aim P intervention
(15 (16 (31 logbooks)
loghooks) logbooks) 9
1.  Welcome and introductions were made 100% yes 100% yes 100% yes
Purpose of the girls active project was mentioned 93% yes 69% yes 80% yes
Recipients were given a chance to contribute to the 93% yes 100% yes 97% yes
discussion and ask questions
4. Exercises were explained and demonstrated 93% yes 88% yes 90% yes
Recipients were given a chance to practice the exercises 50% yes 75% yes 63% yes
Recipients were congratulated for joining the class and 100% yes 94% yes 97% yes
encouraged to be active
7. Recipients were reminded about next week’s class 93% yes 75% yes 83% yes
Total fidelity 89% 86%0 87%

*Qptions: Yes/No/Unsure
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Are the proposed outcome measures feasible? (Objective 3)

On average, the rates of completion for the self-reported outcomes were high at 90%. Table 9
provides a summary of the outcome data and completion rates at the three data collection
timepoints. Weight (kg) and height (m) data were completed the least by recipients at 50%
and 80%, respectively. Completion of MVPA levels, self-rated health, life satisfaction and PA
self-efficacy were 100% at all data collection timepoints.

Table 9: Measure completion and scores for proposed self-reported outcome data

Week 1: Baseline Week 8: Mld—lnterventlon and Week 12: Post-intervention,
Measure . Baseline (phase two), Overall
(phase one), Online paper-based
paper-based
Mean | Range Percent Mean Range Percent Mean | Range Percent Percent
(SD) completed (SD) completed (SD) completed completed
MVPA (7 3.75 0-5 100 (6/6) 41 1-7 100 (7/7) 4.0 1-7 100 (7/7) 100 (20/20)
days) 1.9 days .7 days (1.6) days
Height (m) 1.61 1.49- | 100 (6/6) 1.65 1.60— | 57 (4/7) 1.65 1.60— | 86 (6/7) 80 (16/20)
(.07) 1.68 (.04) 1.70 (.03) 1.70
. 51.1 44.4— | 100 (6/6 55.6 452 | 29 (217 53.0 51.0- | 29 (2/7 50 (10/20
Weight (kg) | g5) | 66.0 oo (14.7) | 66.0 @ 28) | 550 @ oz
Self-rated 35 3-4 100 (6/6) 33 2-4 100 (7/7) 33 2-4 100 (7/7) 100 (20/20)
health (.55) (.76) (.76)
Life 8.0 7-10 100 (6/6) 7.0 3-10 100 (7/7) 7.0 3-10 | 100 (7/7) 100 (20/20)
satisfaction | (1.3) (2.3) (2.3)
PA self- 4.1 34- 100 (6/6) 4.0 29- 100 (7/7) 41 29— 100 (7/7) 100 (20/20)
efficacy (.42) 45 (.70) 4.5 (0.78) | 4.9
PA 68.2 45-79 | 100 (6/6) 735 60-80 | 86(6/7) 74.6 69-80 | 100 (7/7) 95 (19/20)
enjoyment (13.3) (7.8) (4.5)

Abbreviations: SD (Standard Deviation); MVPA (Moderate to Vigorous Physical Activity); M (Metre); Kg (Kilogram); PA
(Physical Activity)

Scale scores: MVPA (0-7 days); Height (metre); Weight (Kilogram); Self-rated health (1: ‘Poor’ to 4: ‘Excellent’); Life
Satisfaction (0: ‘worst possible life’ to 10: ‘best possible life’); PA self-efficacy (average of 8 items on a 5-point Likert scale,
1: Disagree a lot, to 5: Agree a lot); PA enjoyment (total scores range from 16: lowest, to 80: maximum enjoyment).

Were the stakeholders satisfied with the intervention? (Objective 4)

Satisfaction levels reported by intervention recipients and Project Leaders at mid-intervention
(week 8) and post-intervention (week 12) for each aspect of the programme are presented in
Table 10. Overall satisfaction rates for both recipients and Project Leaders indicated high
acceptability of the intervention. Two aspects of the intervention achieved a mean score of <
3.5 out of 5, and thus considered not feasible. This included the intervention ‘being online’
(Mean: 3.4, SD: .55) and Project Leaders ‘completing the weekly self-reported provider
checklists’ (Mean: 3.3., SD: . 1.0).
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Table 10: Satisfaction levels reported by intervention recipients and intervention providers on aspects of the Girls Active

Project programme at mid-intervention and post-intervention

Aspect of the Girls Active Project Intervention Intervention Intervention Categorisation*
intervention recipients (n=5) recipients (n=7) providers (n=6)
Week 8: mid- Week 12: post- Week 12: post-
intervention intervention intervention
(phase one) (phase two) (Overall)
Mean Range Mean Range Mean Range
(SD) (SD) (SD)
Organisation 4.6 (.55) 4-5 5.0 (.00) 5-5 4.3(.82) 3-5 Feasible
Class duration 4.6 (.55) 4-5 5.0 (.00) 5-5 4.2 (.41) 4-5 Feasible
Dates of delivery 4.8 (.45) 4-5 4.7 (.76) 3-5 4.0(1.1) 2-5 Feasible
Start and end time 4.8 (.45) 4-5 5.0 (.00) 5-5 3.5 (.55) 34 Feasible
Variety of activities 4.4 (.89) 3-5 4.9(.38) 4-5 4.8 (.41) 4-5 Feasible
Delivery of activities (Project 4.8 (.45) 4-5 4.9 (.38) 4-5 NA NA Feasible
Leaders)
Information provided 4.6 (.55) 4-5 4.6 (.79) 3-5 NA NA Feasible
It being online 3.4 (.55) 3-4 NA NA NA NA Not feasible
It being in-person NA NA 5.0 (.00) 5-5 NA NA Feasible
Being a leader delivering the NA NA NA NA 4.8 (.41) 4-5 Feasible
classes
Completing the weekly self- NA NA NA NA 3.3(1.0) 2-5 Not feasible
reported provider checklists
Working as part of a team NA NA NA NA 4.7 (.52) 4-5 Feasible
Overall satisfaction 5.0 (.00) 5-5 4.7 (.76) 3-5 4.7 (.52) 4-5 Feasible

Abbreviations: SD (Standard Deviation), NA (Not Applicable)
Scale scores: 5-point Likert scale (1: Dislike very much, to 5: Like very much)
*a predetermined mean score of >3.5 out of 5 was considered feasible

Seven parents/guardians of second-year students answered ‘yes’ to their daughter taking part
in the intervention (n=7/15, 47%). Most agreed that their daughter: enjoyed the programme
(Mean: 4.7, SD:.82, range: 3-5); liked that it was peer-led (Mean: 4.4, SD: .89, range: 3-5)
and offered variety (Mean: 4.6, SD: . 55, range: 4-5); and liked the timing, dates and duration
of the classes (Mean: 4.8, SD: . 50, range: 4-5).

Overall, the qualitative data also suggested that stakeholders were satisfied with the
intervention. Both recipients and Project Leaders preferred the intervention delivered in-
person, “it went a lot better than I thought it would online, but | preferred it face-to-face”
(Project Leader B, post-intervention focus group). Project Leaders did not indicate any
dissatisfaction with completing the self-reported provider checklists, “Just the survey? Oh,
that was fine, got that done in like 5 minutes” (Project Leader D, post-intervention focus
group). For one Project Leader, the timing and dates coincided with other commitments,
however they recognised that “it’s really hard to find a time that suits everyone” (Project
Leader E, post-intervention focus group). Project Leaders enjoyed working with peers,
learning new skills “we learned how to take initiative, like if stuff goes wrong, we adapted
and planned different classes and stuff” (Project Leader A, post-intervention focus group) and

their leadership role, “it gave us a leadership role in the school for sure. It made you feel
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included, and it made you feel like you had a place to go after school where everyone had the
same interests, and you were all there for the same reason ” (Project Leader D, post-
intervention focus group). To improve intervention acceptability, Project Leaders
recommended to extend class-duration and provide extra time at the start of the class to
setting-up, “we could try set up everything before second years [recipients] arrive so that we
are prepared, and it doesn 't take up class time” (Project Leader E, feedback questionnaire).
Additional promotional activities from the school to encourage participation was also
suggested, “the school didn’t really like promote it that much, like they could have posted it
more and put it on the Instagram pages, | think that would have of like helped more people

come” (Project Leader A, post-intervention focus group).

Recipients disliked that not many students enrolled and equally, suggested that the school
further promote the GAP programme through weekly reminders, more posters and
announcements via the school intercom and social media posts, “put up a few pictures or a
link or if there was a little video put together of what one class is literally like” (Intervention
recipient D, post-intervention focus group). Recipients described how they enjoyed the
exercise classes because they got to spend time with friends, relieve stress, didn’t feel judged
and liked that the Project Leaders were close in age. They also expressed their satisfaction
with the variety of activities offered as it introduced them to new activities, “they re things
that like I wouldn’t pick myself but then when I done it, it was good” (Intervention recipient
B, mid-intervention focus group) and kept it fun, “if'it was the same every week, it would just
get boring like” (Intervention recipient C, post-intervention focus group). In the phone call
interview, one parent/guardian described how it was the variety that attracted her daughter to
participate, “it was because you were doing a bit of something different every week. That’s
what made her, that’s what appealed to her” (Parent 2, interview). Both parents/guardians
suggested additional encouragement from the school would increase participation and
improve its acceptability, “I suppose if they could point out that it was more fun than

anything, you know? It wasn’t like it was work” (Parent 2, interview).

School staff members also liked that the programme provided students with an opportunity to
try new activities, “I think when you give those opportunities then of doing a variety of things
where they get the opportunity to try them out, it’s huge because then that could be their thing
that they actually go on fo do” (School staff member A, interview). They believed the
students involved enjoyed it, “you can see them laughing and joking, and that’s what I liked
about it, it’s simple and effective and they come away from it happy” (School staff member B,

interview) and particularly liked that, unlike many other extra-curricular PA programmes, the
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emphasis wasn’t on competition or performance, “it was about getting involved and just
enjoying physical activity, which I really enjoyed that aspect of it” (School staff member C,
interview). Staff members expressed satisfaction with the intervention being peer-led “it’s
great because | think we have students that have a great ability to lead and they obviously
look up to each other, especially the younger years to the older years” (School staff member
A, interview) and cited many positive impacts the intervention had on the students involved,
alongside being active, such as socialising, gaining a sense of belonging, and particularly for

Project Leaders, feeling trusted and developing skills.

To enhance intervention acceptability, staff members recommended extending class duration
from 45 minutes to one-hour, creating more reminders and introducing different rewards to
maintain student involvement, such as a ‘Girls Active Project’ t-shirt. Staff members
considered the intervention acceptable yet were open to modifications, “I think as it goes on
in the future, we’ll see where it can be developed as well when it’s more established in the
school. And then if there are tweaks and things that need changing, we could do it then”

(School staff member C, interview).

Was the intervention perceived as compatible with this school-setting? (Objective 5)

All Project Leaders (100%, n=6/6), most parents/guardians (92%, n=12/13) and most
recipients (80%, n=4/5 phase one Vs 85.7%, n=6/7 phase two) wanted the programme to
remain in the school. Project Leaders perceived the programme as an appropriate fit, “I loved
it and it would be a great thing to keep in the school” (Project Leader C, feedback
questionnaire) with six of them (100%, n=6/6) reporting that they would recommend
becoming a Project Leader to other students “/ would definitely recommend it as it is an
amazing, fun and rewarding experience and not only does it develop your fitness skills, but
your leadership ones also” (Project Leader E, feedback questionnaire). More recipients
reported that they would continue to participate if it were delivered in person than online
(85.7%, n=6/7 phase two Vs 60%, n=3/5 phase one). During the post-intervention focus
group, some of the recipients explained how they never participated in other after-school PA
programmes because they perceived them to be competitive in nature. If given the chance,
however, they would continue to participate in the GAP programme because it was
significantly less competitive, “this was a lot more chill” (Intervention recipient C, post-
intervention focus group). Likewise, staff members acknowledged how the programme
attracted students that were not usually engaged with extra-curricular PA programmes, “it’s

the same girls all the time doing the same sports, whereas the GAP actually opens up exercise
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to a bigger cohort because you re not attracting the same people, which is good” (School
staff member B, interview). They perceived this as important as it offered an opportunity for
the ‘non-competitive’ students to engage with PA, “the non-competitive people, they need to
have something. I mean, those are the people you're trying to keep involved and to get active,
so yeah, absolutely, | think it [the GAP programme] needs to be as fundamental as the other
sports, 100%” (School staff member A, interview). School staff members were optimistic
about the intervention’s long-term potential in the school. One staff member believed it was
less administratively demanding and required limited involvement in terms of class delivery
when compared to other after-school PA programmes, “it’s easier. I think it gets better results
for less time. So, why wouldn’t you do that?” (School staff member B, interview). The
perceived sustainability of the intervention was also influenced by student enjoyment, “I think
it’s also far more likely that they continue doing physical activity ifit’s enjoyable in the first
place. So, as a lifelong learning thing, I think it’s far more sustainable, even than playing on
the school team, because lots of people do that for a year or two and then they drop off
anyway even if they were sporty. So, from the point of view of enjoyment and doing it from a
health promoting point of view, I think this was far more sustainable and I think they re likely
to go with it” (School staff member C, interview).

What were the external factors that affected intervention implementation? (Objective 6)

Barriers. There were external barriers to recruitment. Stakeholders acknowledged that
employing recruitment strategies was difficult due to the COVID-19 pandemic, especially
during school closure, “it’s extremely hard to do in COVID. Besides emailing and telephone
calling, and getting them to talk to their friends like, they re not in school” (School staff
member B, interview). Recruiting and engaging students online was identified as a barrier,
“initially it had to be online you know, and that doesn’t really work for a lot of our students,
as we learned” (School staff member C, interview). Staff members stated that many students
did not attend compulsory academic classes online, therefore anything extra-curricular was
considered increasingly challenging. Additionally, Project Leaders suggested that the
intervention being online was a barrier to enrolment, “you re tired from doing online school
and then you just want to take a break after it, and then it’s hard to go back online to do it”
(Project Leader A, post-intervention focus group). Recipients reported homework and distinct
to phase one (online), failing to remember “quarantine brain got the best of everyone”

(Intervention recipient B, mid-intervention focus group) as barriers to participation.
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The COVID-19 pandemic continued to affect intervention implementation during phase two
(in-person). Project Leaders felt constrained, “even now in school were limited in what we
can do because of Corona” (Project Leader B, mid-intervention focus group). The eight
parents/guardians of second-year students whose daughter did not take part in the intervention
(n=8/15, 53%) listed homework, other commitments such as music, a dislike for after-school
activities, and anxiety and fears surrounding the COVID-19 pandemic as barriers to
enrolment, “she is finding it hard to settle back into school since lockdown, with her anxiety

of school” (Parent B, questionnaire).

Facilitators. In contrast to the above, some recipients also considered the COVID-19
pandemic as an external facilitator to enrolment due to the lack of other PA options available,
“like this was definitely a good option like you know what I mean, something to do when
everything else was closed” (Intervention recipient A, mid-intervention focus group). Project
Leaders could also recognise COVID-19 as a facilitator to enrolment, “loads of the places
weren’t open at the time to go and do your exercises” (Project Leader D, post-intervention
focus group). Staff members identified the school reopening (phase two, April 2021 post-
lockdown) as an external factor that positively affected intervention implementation as it
allowed for the “word of mouth” recruitment strategy to be implemented, “the numbers
definitely increased over the weeks and when they’d be in class talking, they’d talk to each
other and encourage each other to go, which is... that’s huge” (School staff member B,
interview). Staff members believed that with time, enrolment into the in-person delivered PA
programme would have increased. Other identified facilitators included: stakeholder buy-in,
via the schools’ steady support and commitment, including use of the online platforms and
sport hall facilities; the positive working relationship and regular communication with the
research team; and the Project Leaders, “they re confident students, they re enthusiastic. So,

you know, that’s a huge strength in a way” (School staff member A, interview).

6.5 Discussion

This paper presents the reach, dose, fidelity, acceptability and compatibility of the school-
based GAP intervention programme, data completion rates of proposed self-reported outcome
measures and identifies challenges to implementation. The peer-led, after-school PA
programme was trialled for the first time over a 12-week period with disadvantaged
adolescent females in a single-sex, female-only, designated disadvantaged post-primary
school in Ireland during the COVID-19 pandemic. To date and to our knowledge, no other

peer-led after-school adolescent PA intervention trials were reported on or registered online
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during this time. This study encountered significant contextual barriers and challenges with
recruitment. Results, however, indicated the intervention was implemented as intended and
was deemed acceptable and compatible with the school setting. The following paragraphs
discuss the strengths and challenges of this trial, and provide recommendations for future

research.

Strengths

Retention rates were high, providing support for the feasibility of this trial. Peers, enjoyment,
improving health and fitness, and the wide-variety of activities offered were regarded as
essential for initiating and maintaining interest. The self-reported provider checklists signified
that the exercise classes were delivered with high fidelity (>80%) suggesting that the
intervention was delivered as intended. These results, however, must be interpreted with
caution since, as often required (Maynard et al., 2013), the fidelity measures used were
developed specific to this intervention, making it difficult to use valid and reliable fidelity
measures. The average dose received by recipients (68%) compared positively to similar
feasibility studies on after-school PA interventions for adolescent females, such as the Girls -
Peer Activity (G-PACT) Project (Owen et al., 2018) which recorded an average of 40% and
47% attendance in each ‘Class’ and ‘Choice’ school, respectively, and the Bristol Girls Dance
Project (Jago et al., 2012) with an average of 13.3 sessions attended out of a maximum of 18
(74%). Previous reviews (Demetriou et al., 2017; Messing et al., 2019) on after-school PA
programmes have emphasised the importance of high programme attendance rates as the
effectiveness of a programme strongly depended on attendance. In general, completion rates
for the proposed self-reported outcome measures were high. This demonstrated recipients’
comprehension of the proposed measures and could indicate the feasibility of using these

outcome measures in a future study.

Positive stakeholder responses were particularly welcome, given the unprecedented
circumstances of the COVID-19 pandemic during intervention implementation. Consistent
with previous school-based PA interventions for adolescent females (Gorely et al., 2019;
Jenkinson et al., 2012), the stakeholders in this study acknowledged the programme’s
potential to engage inactive students and provide an alternative option to students who may
not be attracted to the competitive and performance-focused nature of traditional extra-
curricular PA programmes. The stakeholders also recognised the positive impact the
programme had on the students involved, alongside being active, such as skill development,

which is likely to have implications for ongoing delivery. The benefits associated with being a
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student peer ‘mentor’ or ‘leader’ have been documented in past peer-led PA interventions
(Glazzard et al., 2021; Gorely et al., 2019; Jong et al., 2020).

Recent findings support the use of online interventions to encourage adolescents engagement
with PA (Goodyear et al., 2021), however, given that the GAP programme was designed and
intended to be delivered in-person after-school in the school setting, it was perhaps
unsurprising that the in-person delivered programme (phase two) was deemed more
acceptable than online (phase one). Nonetheless, the findings from the online delivered
intervention, could be used to inform interventions of this kind in future pandemics. Since
time and staff availability are recognised barriers to the implementation of PA policies in
schools (Nathan et al., 2018), it was promising to discover that this peer-led intervention was
considered easier to manage and less administratively demanding than other extra-curricular
PA programmes. High intervention compatibility was also likely to be due to the co-design
work (McQuinn et al., 2022) previously conducted with students in the school. Importantly,
this process enabled the programme to be embedded within the school curriculum and
allowed for Project Leaders’ time to contribute towards the already established ‘Gaisce’
award (Department of Children, Equality, Disability, Integration and Youth, 2020). Steady
support and commitment from the school, and the enthusiastic Project Leaders were cited as
factors that helped intervention implementation. This highlighted the importance of
stakeholder buy-in, as found in previous school-based PA initiatives (Belton et al., 2020;
Corder et al., 2021). Finally, tailoring interventions to the individual school context is
important for scaling up (Corder et al., 2021; Sutherland et al., 2021). Stakeholders’
willingness to modify the intervention suggested that they were engaged and felt empowered

to tailor the programme to suit their context. This in itself is a positive finding.
Challenges

Despite two rounds of recruitment, enrolment was low. Recruitment is crucial to the success
of research programmes as high enrolment rates demonstrate that the programme reached the
population for which it was designed. Adolescent females, particularly from disadvantaged
groups (Bonevski et al., 2014; Withall et al., 2011) however, can be a difficult population to
reach. The challenges of recruiting adolescent females into PA interventions have been
recognised in previous research (Edwards et al., 2016; Jago et al., 2011; Owen et al., 2018).
Despite the fact that the rewards used in this study (certificates and vouchers) were selected
by students in the co-design process (McQuinn et al., 2022), recipients did not in actuality

perceive these rewards as strong motivators influencing participation.
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This study encountered additional contextual barriers to recruitment attributable to the
COVID-19 pandemic. Employing recruitment strategies during school closure (phase one)
was difficult given students were not present in school and the lack of engagement with
‘online school’. Another factor which may have proven to impact recruitment is that after-
school PA programmes are often available to all students in the school, or split into Junior
(first, second and third-year students aged 12-15) and Senior Cycle (fourth, fifth and sixth-
year students aged 15-18). As previously discussed, just one year group was invited to take
part in this study. This would be unusual school practice, and could have made the
recruitment process more difficult. It was observed that additional students attended the in
person programme (phase two) yet failed to return the relevant documents to participate in
data collection. The perceived burden of returning documents could be a reason for this.
Student absenteeism was a barrier to data collection identified in this study. A future trial
could encounter similar challenges given that evidence suggests lower SES is associated with

higher levels of absenteeism at school among adolescent females (Sosu et al., 2021).

The two proposed self-reported outcome measures least completed by recipients were weight
and height data. This could indicate that despite the detailed written instructions provided,
requesting recipients to record these measurements at home and complete the questionnaires
at school was not feasible. Project Leaders deemed completing weekly self-reported provider
checklists as unfeasible in the feedback questionnaires, however they did not indicate any
dissatisfaction with the task in the focus groups. The online programme (phase one) was also
deemed unacceptable by intervention recipients. Most stakeholders agreed that phase one
(online) went better than anticipated, but found phase two (in person on school grounds) more
acceptable and sustainable. This unique aspect to the study was necessary due to school
closure resulting from the COVID-19 pandemic. Ultimately, similar to O’Kane et al. (2021)
who reported challenges with remote data collection during COVID-19 lockdown (O’Kane et
al., 2021), phase one of this current study (online) was largely dependent on students’

engagement with home learning.
Recommended refinements

Low enrolment rates in this study could suggest current recruitment strategies were
ineffective, thus further work is required to develop and test recruitment methods. This could
involve co-designing strategies with students, parents and school staff to ensure the revised
strategies are relevant, acceptable and practical. The “word of mouth” campaign used in phase

two was considered valuable by stakeholders in this study, however, students recommended
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to further boost programme awareness via school announcements and additional posts on
social media, including short videos. Similar to Jago et al. (2011), stakeholders in this study
recommended extra emphasis on enjoyment of classes when pitching the programme to
increase participation (Jago et al., 2011). Using a parental/guardian passive (opt-out) approach
has allowed for greater recruitment of adolescents in previous low-risk, non-intrusive, school-
based PA interventions (Corder et al., 2021; Corepal et al., 2019; Gorely et al., 2019; Owen et
al., 2018; Sebire et al., 2018), such as the Girls -Peer Activity (G-PACT) (Owen et al., 2018)
(94% using passive consent Vs 26% using active consent) and the GoActive programme
(Corder et al., 2016a) (78% using passive consent Vs 23% using active consent). This
refinement, however, is dependent on ethical approval from the institutional Research Ethics
Board, and agreement from the participating school. Another viable approach to recruitment
(Jago et al., 2011) includes providing females the opportunity to sample an exercise class in a
‘taster session’ before committing to the programme. This could enable students to

understand what the GAP programme would involve, without the pressure of signing up.

The motivating factors to participation identified in this study, such as being with others and a
desire to improve health and fitness, could also prove useful when revising recruitment
strategies for a future trial. Indeed, given that friend involvement can be an important factor
affecting PA participation (Mendonca et al., 2014; Salvy et al., 2012), recruiting friend groups
could be used as a potential strategy (Edwards et al., 2016; Garcia et al., 2016) to increase
recruitment. Other school-based PA interventions have found merit in providing small
rewards to facilitate sustained involvement (Jago et al., 2012; Jong et al., 2020), such as sports
bags or pens (Jong et al., 2020). One stakeholder in this study suggested using different
rewards, such as a ‘Girls Active Project’ t-shirt. Further work with adolescent females to
identify what rewards, if any, are acceptable and desirable is warranted to potentially improve

recruitment and retention in a future trial.

As per usual school practice for after-school PA programmes, a future trial, if permitted,
should invite additional year groups to take part. Increasing classes to two or more days a
week could also improve its effectiveness. Alongside ensuring high programme attendance
rates, Demetriou et al. (2017) identified better outcomes for after-school PA programmes
when providing sessions on two or more days a week (Demetriou et al., 2017). Proposed
strategies to improve research with socially disadvantaged groups, such as using flexible data
collection methods (Bonevski et al., 2014) may need to be considered as a means to increase
level of participation in data collection. The PA questionnaire used in this study to assess the

attainment of PA guidelines had a high completion rate (100%) across all time points, which
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could indicate the feasibility of using this self-reported outcome measure in a future study.
This approach should be combined with an objective measure, such as accelerometers, to
capture PA intensity levels and examine the intervention’s potential impact on increasing
MVPA levels (Kang et al., 2016; Sylvia et al., 2014).

Given the low completion rate for self-reported weight, a future trial should reconsider using
weight and height measures. Body image has been previously cited by adolescent females,
especially those with low perceived competence and high weight status, as an internal barrier
to PA participation (Corr et al., 2018). In contrast, Demetriou et al. (2017) found that females
were more receptive than males to after-school PA interventions that promoted weight control
(Demetriou et al., 2017). Further discussions with stakeholders could be beneficial in deciding
if to include weight and height (either self-reported and/or objective) measures in a future
trial. Additionally, further work with Project Leaders is necessary to revise the delivery self-
reported provider checklists to improve acceptability, while future research could assess the
feasibility of using direct observation to monitor fidelity. Evidence suggests observational
measures (Bellg et al., 2004; Borrelli, 2011; Walton et al., 2017) or using a mixed-methods
approach (audio-recordings, direct observation, and self-reported checklists) (Toomey et al.,
2017) to assess fidelity of intervention delivery may provide a more insightful understanding
of fidelity and its influencing factors. Furthermore, alongside revising recruitment strategies,
stakeholders suggested extending class duration from 45 minutes to one-hour, allocating extra
time for Project Leaders to set-up at school prior to the exercise class and creating more

reminders for recipients to attend class.

Strengths and limitations of this study

There are strengths to this study. This paper contributes to the expanding literature on
feasibility studies of school-based PA interventions. Although unintended, the two-phase
delivery of the intervention during COVID-19 allowed us to compare feasibility between an
online and in-person delivered school-based PA intervention. This feasibility study used a
mixed-methods approach and included multiple stakeholders perspectives (i.e., intervention
recipients, providers, parents/guardians, physical education teachers and school principal).
This allowed us to collect rich meaningful data on feasibility and acceptability of the
intervention. Another strength of this study are the learnings and practical recommendations

provided for future research.
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There are a number of limitations to this study. Although it is acceptable given that this
study’s primary aim was to evaluate feasibility, this study involved a small sample size and
therefore caution in generalisation is warranted. This study did not include an economic
evaluation. Assessing the feasibility of using an objective measure (e.g., accelerometers) to
capture adolescent MVVPA levels was not possible due to school closure and travel
restrictions. This study used self-reported PA data, which is dependent on students’ recall
ability (Kang et al., 2016; Sylvia et al., 2014). While many of the evaluation tools used in this
study allowed for specificity, a limitation of this approach is the lack of evidence for the
reliability or validity of the scores that such scales generate. This limitation has been
acknowledged in similar evaluations of school-based adolescent PA interventions (Corder et
al., 2021; Maynard et al., 2013).

6.6 Conclusion

The in-person delivered intervention was well-received by stakeholders involved, and shows
promise as an intervention that can be feasibly implemented and evaluated. Despite the
COVID-19 pandemic hindering intervention implementation, classes were delivered as
intended and retention was high. Enrolment, however, was low, amplifying the need for
further work on revising and testing recruitment strategies. There were important lessons to be
learned from this study, both with and without the lens of the COVID-19 pandemic. This
paper contributes to the growing body of knowledge on feasibility studies of after-school PA
interventions, where the sharing of this detailed feasibility work may benefit other researchers
in reusing techniques that have proved successful, or in avoiding similar challenges. The
novel GAP intervention programme should be revised using the recommendations from this

study, before continuing to a more robust evaluation.
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Chapter 7 Discussion

7.1 Introduction

This chapter will present a summary of the overall findings of this Ph.D. research in relation
to the existing literature and outline its contribution to research, policy, practice and its impact
at a societal level. The strengths and limitations of this research are discussed, followed by
potential directions for future research. The final section of this chapter will contain overall

concluding remarks and a personal reflection.
7.2 Summary of findings

The overarching aim of this thesis was to co-design a school-based behaviour change
intervention based on theory to improve adolescent females PA levels and test the
intervention in a single-sex, female-only, designated disadvantaged post-primary school.
Using mixed-methods and gathering multiple stakeholder perspectives, this research set out
to: 1) identify the factors influencing adolescent females” PA behaviour at school; ii) use these
data to subsequently co-design, with adolescent females, the GAP programme; and iii) assess

the feasibility of implementing and evaluating the GAP programme.

This research was a response to the recently documented low levels of adolescent females’

PA participation worldwide (Guthold et al., 2020), particularly amongst those of lower SES
(Inchley et al., 2020; van Sluijs et al., 2021). In an Irish context, these low levels of PA
participation are consistent with the literature, with just 7% of 12 to 18 year-old females
reporting to meet the PA guidelines for health (Woods et al., 2018). There are many
interventions aimed at promoting PA throughout adolescence (Messing et al., 2019),
particularly school-based interventions (Borde et al., 2017; Dobbins et al., 2013; Kriemler et
al., 2011; Love et al., 2019) and interventions aimed at adolescent females (Owen et al., 2017;
Pearson et al., 2015). These interventions, however, often report varied and minimal effects,
indicating that changing adolescents’ PA behaviour through school-based interventions can be

challenging.

A theoretical framework, the BCW, was used to guide intervention development. Chapter 4,
the first study in this thesis, provided an insight into the factors that ‘need to change’ to
positively influence adolescent females’ PA behaviour at school. This concurrent mixed-

methods study, using the COM-B model and TDF, presented a behavioural analysis of factors
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influencing adolescent females’ PA behaviour at school to inform intervention development.
Consistent with the literature (Guthold et al., 2020; Inchley et al., 2020; Murphy et al., 2020;
Woods et al., 2018), PA levels were far below recommended guidelines for optimum health
with just 1.4% of the students in this sample (n=287) reported meeting the recommended PA
guidelines. Moreover, similar to the literature (Corder et al., 2016b; Dumith et al., 2011,
Murphy et al., 2020), there was an age-related decline in MVPA participation. The
questionnaire identified that students (n=287) would be more active if they had more time.
Additional factors emerging from the qualitative data were social influences, environmental
context and resources, behavioural regulation, beliefs about capabilities, goals, and
reinforcement. These factors were directly mapped to the COM-B components; psychological
capability, physical opportunity, social opportunity, reflective motivation and automatic
motivation. This opening study reinforced the need for specifically tailored PA interventions
for adolescent females. The following chapter (study 2), used this behavioural analysis to co-

design the intervention using the subsequent steps (steps 5 to 8) in the BCW.

Chapter 5, the second study in this thesis, used a novel approach to intervention development
that involved four discussion groups with eight Transition Year students (PPI contributors in a
Youth Advisory Group). This chapter was a distinctive milestone towards designing a theory-
based PA intervention that was tailored to the school context and matched to the preferences
of the students. The five COM-B components that were identified as potentially important
(study 1) were mapped directly onto nine intervention functions. After application of the
BCW APEASE criteria, seven intervention functions, four policy categories and 21 BCTs
were selected as most appropriate to increase adolescent females PA levels. By documenting
the BCTs associated with the GAP programme, the reader was provided with an overview of
this multi-component intervention. The proposed intervention included ‘face-to-face’ peer-
delivered exercise classes at a group level on a weekly basis for 45-minutes after-school. The
programme would offer a diversified, fun and unstructured opportunity to be active with
friends in a supportive and inclusive environment. This chapter laid the foundations for the

final study in this thesis, as described in chapter 6.

Chapter 6 assessed the feasibility of implementing and evaluating the GAP programme over a
12-week trial during the COVID-19 pandemic. This study encountered significant contextual
barriers and challenges with recruitment. As is acknowledged and discussed in chapter 6,
results of this study specifically highlighted the need to revise recruitment strategies. It was
encouraging to observe through our results that the intervention was delivered as intended and

well-received by key stakeholders involved who perceived the intervention to be compatible
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with the school setting. The intervention being delivered online and Project Leaders’ task of
completing the weekly delivery self-reported provider checklists were both deemed unfeasible
in the feedback questionnaires. Data completion rates suggested proposed self-reported
outcome measures were deemed appropriate (>95%), except for weight (50%) and height data
(80%). Lastly, chapter 6 provides recommended refinements to the intervention before

continuing to a more robust evaluation.

7.3 Contribution of this research

This research has successfully developed a school-based PA intervention based on theory, and
investigated the feasibility of implementing and evaluating this intervention in a single-sex,
female-only, designated disadvantaged post-primary school. The validated ‘Research Impact
Framework’ designed by Kuruvilla et al. (2006) is used to help describe the impact of this
Ph.D. research. This framework provides four broad potential areas of impact: research-
related impacts, policy impacts, service impacts, and societal impacts (Kuruvilla et al., 2006).
The contribution made by this Ph.D. thesis is discussed below in relation to these four

research impact areas.
7.3.1 Research-related impact

This research generated knowledge about adolescent females’ PA behaviour. The low rates of
PA participation reported by the students in the sample (n=287, aged 12-18) contributes to the
growing body of evidence to suggest that PA participation is particularly low among
adolescent females and adolescents attending designated-disadvantaged post-primary schools
in Ireland (Woods et al., 2018). The behavioural analysis presented identified and added detail
on the range of factors influencing adolescent females’ PA behaviour. The intervention co-
design process, with adolescent females, provided important insights into this high risk
population, and identified specific strategies and BCTs that respond to their interests and
needs. This knowledge offered a thorough foundation for development of a multi-component
school-based PA intervention based on theory. Furthermore, the feasibility study learnings
and practical recommendations provided could inform future research. The sharing of this
work through publications may benefit other researchers across disciplines by facilitating

future replication or in avoiding similar challenges.

Methodological contributions as part of this Ph.D. research included the application of

established methods and a novel approach to intervention development. The application of the
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MRC framework contributes to intervention research, while the use of the BCW and TDF
adds to behavioural science methodology. This theoretical approach contributes to the
existing literature on developing theory-based interventions. Furthermore, working with a
“Youth Advisory Group’ as part of the research process contributes to actively involving
young people in health research through PPI. This approach led to the development of a
school-based PA intervention that was tailored to its local context. The MRC encourages a
‘bolder approach’ to intervention research, with Skivington et al. (2021) recommending that
researchers involve new methods that are not yet widely used, as well as undertaking
methodological innovation and development. To our knowledge, this Ph.D. research
developed the first school-based PA intervention using the BCW in combination with a PPI
approach. The mixed-methods employed to assess the feasibility of implementing and
evaluating an intervention contributes to intervention feasibility research and implementation

science.

7.3.2 Policy impact

This research had an impact on policy-making at a local level. The BCW process included a
step on policy (step 6). The participating school had an existing ‘well-being’ policy. During
implementation, the principal agreed to integrate the GAP programme into the existing policy
or create a new school PA policy to support the initiative and commit to its sustainability.
Policy templates were provided to the school, alongside the resources required (certificates,
exercise class planners) to continue implementing the programme (Appendix D). A recent
systematic review by Woods et al. (2021) found evidence of impact for ‘sport/extra-curricular
PA’ to support PA in the school setting (Woods et al., 2021).

On a broader level, this research supports persuasive evidence to back ongoing and proposed
policy activities to engage adolescents with PA, while raising awareness and support for new
policy-making at a national and international-level. This thesis addresses a topical and timely
research area in Irish policy. Health and well-being policies in Ireland recognise the issue of
population physical inactivity in policy documents including the ‘Healthy Ireland’ framework
(Department of Health Ireland, 2013) and the ‘National Physical Activity Plan’ (Department
of Health Ireland, 2016). These policies acknowledge the important role that schools play in
PA promotion. Aligning with the aims and objectives of the current national PA plan, the
GAP programme aimed to teach adolescents the necessary skills for confident engagement
with PA and provide opportunities to adopt an active way of life. In the qualitative work with

key stakeholders at post-intervention, they discussed how the GAP programme provided an
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alternative opportunity for students to engage with PA at school, particularly for students who
may not be drawn to the often competitive and performance-focused nature of traditional
extra-curricular PA programmes, with implications for the long-term health and well-being of
adolescent females. This Ph.D. research adds weight to PA policies specifically targeted at
females, such as Sport Irelands “Women in Sport Policy’ (Sport Ireland, 2019). More work is
needed, however, to develop and implement international and national policies that focus
specifically on promoting PA participation among adolescent females. The gender gap in PA
levels is evident across most countries for adults (Guthold et al., 2018) and adolescents
(Guthold et al., 2020). Policies that address the PA gender gap could therefore have a

substantial impact on overall population health (Health, 2019).

7.3.3 Service impact

The impact of research on health ‘service’ can include impacts across various categories, such
as evidence-based practice (Kuruvilla et al., 2006). The participating school in this
programme of research integrated the research-informed GAP programme into school
practice. This research contributed to helping schools fulfil their PA promoting role (Hills et
al., 2015) by co-designing a tailored and contextually appropriate school-based intervention.
In addition, the GAP programme was integrated into school practice through the national
‘Gaisce’ award (Department of Children, Equality, Disability, Integration and Youth, 2020).
Unlike previous feasibility studies on peer-led, school-based PA interventions (Corder et al.,
20164a; Jenkinson et al., 2012) who experienced difficulties recruiting ‘peer leaders’ or
‘mentors’, the Gaisce award, alongside encouragement from the physical education teacher
facilitated the straightforward and successful recruitment of Project Leaders in this research.
Findings suggested the GAP programme was compatible with the school-setting and could
become part of routine school practice. It was particularly relevant, because unlike the
traditional team sports that dominate extra-curricular PA in Irish schools (Woods et al., 2018),
the GAP programme offered an opportunity for students to engage in unstructured, fun, and
diversified PA after-school. Moreover, our findings suggested the GAP programme was less
administratively demanding for teachers and required limited involvement in terms of class

delivery when compared to other after-school PA programmes.
7.3.4 Societal impact

This research can be described in terms of its societal impact by promoting healthy behaviour,
i.e., PA. PA has direct and indirect benefits to adolescent health and well-being (Chaput et al.,
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2020), including enhanced quality of life, increased self-esteem and positive effects on
academic performance. Adolescence has been identified as an “important time for laying the
foundations of good health” (WHO, 2022). This transitional phase between childhood and
adulthood presents an opportunity to promote PA for long-term behaviour change and wider

public health benefits beyond adolescence.

This Ph.D. research also contributed to health equity outcomes by explicitly focusing on the
needs of a disadvantaged and vulnerable population. The current WHO ‘Global Action Plan
on Physical Activity (2018-2030) states the need to strengthen the development and
implementation of behavioural public health intervention targeted at females and vulnerable
or marginalised populations, that engage with and increase PA opportunities (WHO, 2018).
As previously discussed, when comparing PA levels with gender and SES, research indicates
adolescent females of lower SES are consistently the least active (Borraccino et al., 2009;
Inchley et al., 2020). This research focused on adolescent females in a designated
disadvantaged post-primary school. Moreover, the individual deprivation indices used in the
feasibility study indicated that the students in this sample were disadvantaged. Given that
disadvantaged young people in Ireland have previously cited feelings of disempowerment
through the belief that no significance was credited to their opinions about PA (McEvoy et al.,
2016), this Ph.D. research actively involved female adolescents in the research process as co-

designers to ensure that the PA intervention aligned with their unique needs and interests.
7.4  Strengths and limitations of this research

This section provides a summary of the overall strengths and limitations of this thesis. The
strengths and limitations of the individual papers have been acknowledged and addressed

within the study chapters.

One of the major strengths of this Ph.D. research was the iterative development of the studies
through the use of the MRC framework for developing and evaluating complex interventions
(Skivington et al., 2021). The overall aim of this Ph.D. research was to develop and evaluate a
school-based PA intervention for adolescent females of lower SES, but we did not have a
predefined idea of what the intervention would be at the outset. Adhering to the guidance of
the MRC, a new intervention was developed for a new context based on research evidence
and theory of the problem (phase one) using the BCW in combination with a PPI approach,
and the feasibility and acceptability of the intervention and evaluation design was assessed

(phase two). In this research, key stakeholders (students, teachers, principal and
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parents/guardians) were recruited from the same school, thereby, providing multiple
perspectives from within the same context. Research indicates capturing multiple
stakeholders’ perspectives can ensure it reflects the realities of the intervention setting
(Hallingberg et al., 2018). Stakeholder buy-in was indeed a strength of this Ph.D. research.
Facilitation from the school and stakeholder engagement was crucial to the success of this
programme of research. The final strength of this Ph.D. is that it provides practical

recommendations for future research.

As with all research, there are also limitations in this work, many beyond the control of the
research team. This programme of research was conducted in one single-sex, female-only,
designated disadvantaged post-primary school in Dublin, Ireland, and therefore, caution in
generalisation is warranted. This research did not include an economic evaluation. The MRC
framework (Skivington et al., 2021) recommends engaging economic expertise at an early
stage to help identify the scope of costs and benefits to assess for the purpose of answering
the questions most important to decision-makers. This research was reliant on self-

reported PA data. This can be interpreted as a limitation due to the possibility of participants’
inability to recall activities precisely (Sylvia et al., 2014). Lastly, there was no follow-up data

collection. Assessing intervention maintenance was beyond the scope of this Ph.D. thesis.

7.5 Directions for future research

This Ph.D. research reinforced the need for interventions that can be feasibly implemented
and are effective in successfully engaging adolescent females in PA. Intervention developers
could consider our methodological and theoretical approach taken to intervention
development. Based on our experience, using the BCW in combination with a PPI approach
was useful for providing a theory-based and systematic method to intervention development,
whilst also ensuring that the intervention was logical, practical and reflected the students’
interests and needs. This led to a multi-component, school-based intervention that was based
on theory. Furthermore, researchers developing similar interventions in the future could apply
the learnings from this research in their work by reusing techniques that appeared successful

or in avoiding similar challenges.

7.5.1 Next steps for intervention development and evaluation

Following the MRC framework for developing and evaluating complex interventions

(Skivington et al., 2021), this Ph.D. research has undertaken the development of an
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intervention (MRC phase one), and the assessment of feasibility of the intervention and
evaluation design (MRC phase two) phases. The next phase (MRC phase three), involves an
evaluation of the intervention. This would include obtaining unbiased estimates of
effectiveness of the GAP programme at increasing MVPA levels, for example, in a fully
powered randomised controlled trial. The intervention’s impact on the secondary outcome
measures (e.g., self-rated health, life satisfaction, self-efficacy related to PA, and PA
enjoyment) would also be examined. The MRC framework, however defines evaluation as
“going beyond asking whether an intervention works (in the sense of achieving its intended
outcome), to a broader range of questions including identifying what other impact it has,
theorising how it works, taking account of how it interacts with the context in which it is
implemented, how it contributes to system change, and how the evidence can be used to
support decision making in the real world ” (Skivington et al., 2021, p. 7). As described in
chapter 3, the MRC framework phases do not automatically occur in a linear order. The
decision to whether the research should stop, return to a previous phase, repeat a phase, or
proceed to the next phase should depend on the answers to six questions (Skivington et al.,

2021). The following paragraphs contain our answers to these six questions.

1. How does the intervention interact with its context?

This Ph.D. research involved the co-design of a contextually appropriate school-based
adolescent PA intervention for adolescent females. The GAP programme was designed and
intended to be delivered in person. The findings from the online delivered intervention,
however, could be used to inform interventions of this kind in future pandemics. The
feasibility trial results suggested the in-person delivered intervention was well-received by
stakeholders involved and was perceived as compatible with the school-setting. Importantly,
further work is required to develop and test recruitment strategies in this context. The
COVID-19 pandemic was a key contextual barrier that hindered intervention implementation.
Although impending guidelines following the on-going COVID-19 pandemic are yet

unknown, this contextual barrier may not need to be addressed in a future trial.

2. What is the underpinning programme theory?

The GAP programme was designed using a theoretical framework, the BCW (Michie et al.,

2014). It is theory-driven, school-based adolescent PA intervention that includes 21 BCTs.

3. How can diverse stakeholder perspectives be included in the research?
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This Ph.D. thesis highlights the importance of research with key stakeholders in both phases
of the MRC framework (intervention development and feasibility). Multiple stakeholders
perspectives were incorporated in this research, including teachers, students, principal and

parents/guardians.
4. What are the key uncertainties?

It is important to identify the uncertainties that exist in the intervention and to explore those
that the theory, research team and stakeholders deem most important (Skivington et al., 2021).
These judgments, subsequently, inform the framing of research questions. A key uncertainty
in this research includes the generalisability of research findings. A future evaluation should
include more than one school (including a comparison school), recruit a mixed-sex and/or a
non-designated disadvantaged (non-DEIS) post-primary school and expand the age-range
(e.g., Junior Cycle students, 12 to 15 years old and/or Senior Cycle years, 15 to 18 years old)
to strengthen the generalisability of the GAP programme findings.

Another key uncertainty includes the intervention’s efficacy of increasing adolescent females
PA levels. A pilot cluster-randomised controlled trial may be used to explore the
intervention’s preliminary effectiveness to increase MVPA. Data completion rates for the
proposed self-reported MVVPA measure (Hardie Murphy et al., 2015; Prochaska et al., 2001)
was very high (100%) in the feasibility trial. This could demonstrate recipients’
comprehension of the measure, indicating the feasibility of collecting this outcome measure in
a future trial. For a more objective evaluation of the GAPs potential impact on adolescent
females MVPA, accelerometers should be used in a future trial. Combining both approaches
may provide a more robust surveillance and comprehensive assessment of PA behaviour
(Kang et al., 2016).

Furthermore, uncertainty exists around intervention maintenance, i.e., the extent to which the

behaviour is sustained for 6 months or more after the intervention, and the extent to which the
programme becomes institutionalised (Glasgow et al., 2019) or part of routine school practice.
Indeed, increased time piloting the in-person delivered intervention, with longitudinal follow-
up data collection is warranted to assess maintenance and measure sustained improvements in
PA.
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5. How can the intervention be refined?

Based on data collected, the GAP programme needs to be refined. Ideally, this iterative
process would lead to the refined intervention demonstrating greater feasibility and
acceptability (Skivington et al., 2021). These recommended refinements have been discussed

in detail in chapter 6.

6. What are the comparative resource and outcome consequences of the intervention?

This research did not include an economic evaluation, i.e., ‘the comparative analysis of
alternative courses of action in terms of both costs (resource use) and consequences
(outcomes, effects)’ (Skivington et al., 2021). The MRC framework recommends researchers
to include an economic evaluation at all phases of intervention research (Skivington et al.,
2021). Essentially, an economic evaluation would help to identify and compare the costs and
benefits of the intervention. This answers the questions that matter most to decision makers,
thus contributing to evidence-based decision making. School-relevant mechanisms should be

put in place to collect the necessary data for an economic evaluation in a future trial.

Based on our answers to these six questions, our recommendation would be to build on what
we have learned by refining the intervention, revising recruitment strategies and to continue
the feasibility phase (phase two) of the investigation into the GAP programme by conducting
a pilot cluster-randomised controlled trial. This trial should include an economic evaluation
and address key uncertainties. Afterwards, depending on the answers to the six questions, the

research may proceed to the evaluation phase (phase three) of the MRC framework.

7.6 Conclusion

This Ph.D. research advances our understanding of developing and evaluating school-based
PA interventions aimed at increasing adolescent females PA levels. It has contributed to the
body of knowledge on adolescent females’ PA behaviour, research methods, local-level PA
policy, school practice, PA promotion and health equity. The results indicated that the BCW
can be successfully applied in combination with a PPI approach to co-design a contextually
appropriate school-based adolescent PA intervention. The in-person delivered peer-led, after-
school PA intervention was well-received by stakeholders and shows promise as an
intervention that can be feasibly implemented and evaluated. Following the MRC framework,
the findings from this Ph.D. research could guide future work in a pilot cluster-randomised

controlled trial, before continuing to a more robust evaluation.
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7.7 Personal reflection

The overall research process has been challenging and often unpredictable, yet an extremely
rewarding experience. I’ve acquired new skills and gained invaluable experience that has
helped me develop as an academic researcher. Data collection from 2019 to 2021 was the
most important component in both my understanding and navigation of this research. The PPI
co-design process was particularly insightful in terms of building rapport with the girls and
developing an intervention that speaks directly to their needs and interests. | also enjoyed
observing the peer-delivered exercise classes. Some of the student ‘Project Leaders’ were
nervous at first, but soon became excited, as they gradually took ownership of the project and
truly fulfilled their role as ‘leaders’ who supported and encouraged their fellow peers to
exercise. In my opinion, the intervention extended beyond promoting PA, it inspired new
friendships, increased students’ confidence and fostered skill-development. It was discussed
how some of the students who participated would not have usually engaged with physical
education or extra-curricular sport clubs at school. To me, seeing these girls get involved,

laugh and genuinely enjoy being active was one of the highlights of my Ph.D. experience.

“It is good to have an end to journey towards, but it is the journey that matters, in the end”

(Ursula K. Le Guin in The Left Hand of Darkness, 1969)

Since the trial ended, | have remained in contact with the school that participated in this
programme of research. | was pleased to know that the school has continued to implement the
GAP programme. Interestingly, their reason to continue with the after-school programme was
the same reason they agreed to participate in this research to begin with; because of a desire to
encourage student-involvement at school, and provide additional, relevant and meaningful
opportunities for them to be active. | believe this attitude and approach to PA promotion that
includes tailoring interventions to individual contexts and importantly, a willingness to listen
to adolescent females and encourage their involvement, can contribute towards designing and

implementing effective interventions that successfully engage adolescent females in PA.
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Student Questionnaire
Age: Class/Year:
School: Date:

Part A: Self-Evaluation

Please read the below statements and tick the answer you feel is most appropriate to you,
on a scale from 1 (strongly disagree) to 5 (strongly agree). Some of the items may look
strange, but that is just because we need to include anything that might possibly apply for
some people. Please only select one answer per statement.

Remember:

1. There are no right and wrong answers — this is not a test.
2. Please answer all the questions as honestly and accurately as you can — this is very
important.
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Q1. Capability

"For me to do physical activity at school,

| would have to... "

Strongly
Disagree| Disagree| Neutral

Agree

Strongly
Agree

Know more about why it is important, e.g., have a
better understanding of the benefits of exercising
more

Know more about how to do it, e.g., have a better
understanding of effective ways of exercising or
being

physically active

Have better physical skills, e.g., learn different
exercises or movements to help me be physically
active

Have better mental skills, e.g., learn how to reason
more effectively

Have more physical strength, e.g., build up muscles
for demanding physical work

Have more mental strength, e.g., develop stronger
resilience against barriers to being more active

Overcome physical limitations, e.g., to get around
problems of stature of disability

Overcome mental obstacles, e.g., develop stronger
resilience against the temptation to not exercise

Have more physical stamina, e.g., develop a great
capacity to maintain physical effort

Have more mental stamina, e.g., develop a greater
capacity to maintain mental effort
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Q2. Opportunity

"For me to do physical activity at school, | would have to... "

Strongly|
Disagree| Disagree

Neutral

Agree

Strongly
Agree

Have more time to do it, e.g., create dedicated time
during the day

Have more money, e.g., be given or earn funds to
support the behaviour

Have the necessary materials, e.g., acquire better
clothes/shoes/other equipment for the task

Have it more easily accessible, e.g., easier access to
facilities

Have more people around me doing it, e.g., be part
of a
"crowd" who are doing it

Have more triggers to prompt me, e.g., have more
reminders at strategic times

Have more support from others, e.g., have my friends
or classmates behind me

Q3. Motivation

"For me to do physical activity at school, | would have to... "

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Feel that | want to do it enough, e.g., feel more of a
sense of pleasure or satisfaction from exercise

Feel that | need to do it enough, e.g., care more
about the negative consequences of not doing it

Believe that it would be a good thing to do, e.g.,
have a stronger sense that | should do it

Develop better plans for doing it, e.g., have a
clearer and better developed plan for exercising
regularly

Develop a habit of doing it, e.g., get into a pattern of
exercising regularly without having to think
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Part B: Physical Activity

Read the following four statements before answering the two questions below.
Physical activity is any bodily movement. It can be done at different levels of effort:

Moderate Effort makes your heart rate and breathing rate faster than normal. You may also
sweat a little. Brisk walking and jogging are good examples.

Vigorous Effort makes your heart rate much faster, and you have to breathe deeper and
faster than normal. You will probably sweat. Playing football or tennis are good examples.

Physical activity includes: Exercises - Weight training, aerobics, jogging, dancing, etc. Sports -
Hurling, football, athletics, swimming, etc. General - Brisk walking, washing the car, walking
or cycling to school, etc.

Please try to think carefully and be as accurate as possible with your answers. For these
next two questions, add up all the time you spend in physical activity each day. Only
include activities of either MODERATE or VIGOROUS effort (as described above).

Q5. Over the past 7 days, on how many days were you physically active for a total of at
least 60 minutes per day? Please tick one number.

0 days 1 day 2 days 3 days 4 days 5 days 6 days 7 days

O O O O O O O O

Q6. Over a typical or usual week, on how many days are you physically active for a total of
at least 60 minutes per day? Only include activities of either MODERATE or VIGOROUS
effort. Please tick one number.

0 days 1 day 2 days 3 days 4 days 5 days 6 days 7 days

O O O O O O O O

Thank you
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Students Focus Group Topic Guide

School: Group/Year:

Date: Facilitator:

Total number of participants:

Consent forms received. Focus groups will be audio-recorded and transcribed. There are no
right or wrong answers, this will be an informal discussion.

These questions have been developed for this target group, and behaviour (i.e., physical
activity), using the Behaviour Change Wheel guidance (Michie et al., 2014). This approach
incorporates all the COM-B (Capabilities, Opportunities, Motivation - Behaviour)
components, and TDF (Theoretical Domain Framework) domains.

1. Knowledge. Do you know what physical activity is?
2. Skills. Can you physically do it? Do you know how to do physical activity?

3. Memory, attention, and decision processes. Do you remember to do it? Is physical
activity something you usually do? (Memory, attention control — the ability to retain
information, selective focus)

4. Behavioural regulation. Do you have systems that you could use for monitoring whether
or not you have carried out physical activity? Are there procedures or ways of working
that encourages you to do it? (self-monitoring, breaking habit, action planning — anything
aimed at managing or changing objectively observed or measured actions)

5. Environmental context and resources. What aspects of the school environment (physical
or resource factors — i.e., material resources, school culture, weather) influence whether
or not you do physical activity? To what extent do these factors facilitate or hinder you
doing physical activity?

6. Social influence. How might views/opinions of others (fellow students, teachers, friends,
family) influence your decision to do physical activity? To what extent do social
influences facilitate or hinder physical activity? (interpersonal processes that can cause
individuals to change their thoughts, feelings or PA behaviours, e.g., social norms, social
pressure, group conformity, social support)

7. Social role and identity. Do you think it is part of your ‘role’ to do physical activity? Is
doing physical activity compatible or in conflict with your identity as a
person/student/teenage girl? (a coherent set of behaviours and displayed personalities
of an individual in a social or school setting, e.g., social identity, group identity,
leadership)

8. Beliefs about capabilities. Are you confident in doing it? How difficult or easy is it for you
to do physical activity? (acceptance of the truth about PA ability, e.g., perceived
competence, self-efficacy, self-esteem)
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11.

12.
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Optimism. Do you think increasing PA levels is something that can be done? How
confident are you that increasing physical activity levels is possible? (confidence it will
happen, desired goals will be achieved — optimism).

Beliefs about consequences. Do you think there are any benefits/harms of doing or not
doing physical activity? What do you think will happen if you do physical activity? What
do you think will happen if you don’t do physical activity? (acceptance of the truth about
outcomes of PA - outcome expectations, beliefs).

Intentions. Have you made a decision to do physical activity? (conscious decisions to
perform PA, stability of intentions)

Goals. Is there anything else that you might want to do or achieve that might interfere
with you doing PA? How much do you want to do physical activity? (end states that you
want to achieve, i.e., target setting, action planning)

Reinforcement. |s there anything that might be reinforcing you to do physical activity?
Are there any incentives for you to do physical activity? (relationship between the
response and a given stimulus, e.g., rewards, punishments)

14. Emotion. Does doing physical activity provoke an emotional response for you? (i.e.,
fear, stress, anxiety, positive affect — complex reaction pattern involving experiential,
behavioural and physiological elements).

The following questions may be asked during the focus groups for the researchers to
develop a further understanding of physical activity in the school:

o What kinds of activities do you play in physical education (PE) that are fun and make
you to want to participate?

o What do you like or dislike about physical education (PE) that determines if you will
participate?

o What prevents you from participating in physical activity in school? i.e., Relevant to
the school context, what are the barriers to physical activity?

o And relevant to the school context, what are the facilitators to physical activity? o
What could teachers or others do to help you enjoy physical activity more? o Do you
participate in sport to win or to be with your friends?

o Istoo much of a focus on winning hard for you? Do coaches, parents and teachers
think winning is more important than you do?

Recruitment and retention

o If we were to design a programme to get teenage girls more active in your school,
what would increase your/their interest in taking part? For e.g., social supports,
timing, content?

o What strategies could be used to attract girls who have little or no previous
experience in exercise or sports participation?
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Steering Committee Questionnaire

School:

Role: Date:

Please read the below statements and tick the answer you feel is most appropriate to you,

on a scale from 1 (strongly disagree) to 5 (strongly agree). Some of the items may look

strange, but that is just because we need to include anything that might possibly apply for

some people. Please only select one answer per statement.

Remember:

1. There are no right and wrong answers — this is not a test.

2. Please answer all the questions as honestly and accurately as you can — this is very

important.
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Q1. Capability

"When it comes to the girls doing physical activity at school, they would have to... "

Strongly
Disagree

3>

Girls Active Project

Disagree

Neutral

DCU

Agree

Strongly
Agree

Know more about why it is important, e.g., have a
better understanding of the benefits of exercising more

Know more about how to do it, e.g., have a better
understanding of effective ways of exercising or being
physically active

Have better physical skills, e.g., learn different exercises
or movements to help me be physically active

Have better mental skills, e.g., learn how to reason
more effectively

Have more physical strength, e.g., build up muscles for
demanding physical work

Have more mental strength, e.g., develop stronger
resilience against barriers to being more active

Overcome physical limitations, e.g., to get around
problems of stature of disability

Overcome mental obstacles, e.g., develop stronger
resilience against the temptation to not exercise

Have more physical stamina, e.g., develop a great
capacity to maintain physical effort

Have more mental stamina, e.g., develop a greater
capacity to maintain mental effort
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Q2. Opportunity

"When it comes to the girls doing physical activity at school, they would have to... "

Strongly
Disagree

Disagree

DCU

Neutral

Agree

Strongly
Agree

Have more time to do it, e.g., create dedicated time
during the day

Have more money, e.g., be given or earn funds to support
the behaviour

Have the necessary materials, e.g., acquire better
clothes/shoes/other equipment for the task

Have it more easily accessible, e.g., easier access to
facilities

Have more people around them doing it, e.g., be part of a
"crowd" who are doing it

Have more triggers to prompt them, e.g., have more
reminders at strategic times

Have more support from others, e.g., have their friends or
classmates behind them

Q3. Motivation

"When it comes to the girls doing physical activity at school, they would have to... "

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Feel that they want to do it enough, e.g., feel more
of a sense of pleasure or satisfaction from exercise

Feel that they need to do it enough, e.g., care more
about the negative consequences of not doing it

Believe that it would be a good thing to do, e.g., have
a stronger sense that they should do it

Develop better plans for doing it, e.g., have a clearer
and better developed plan for exercising regularly

Develop a habit of doing it, e.g., get into a pattern of
exercising regularly without having to think

Thank You
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Steering Committee Focus Group Topic Guide

School: Group/Year:

Date: Facilitator:

Total number of participants:

Consent forms received. Focus groups will be audio-recorded and transcribed. There are no
right or wrong answers, this will be an informal discussion.

These questions have been developed for this target group, and behaviour (i.e., physical
activity), using the Behaviour Change Wheel guidance (Michie et al., 2014). This approach
incorporates all the COMB (Capabilities, Opportunities, Motivation - Behaviour) components,
and TDF (Theoretical Domain Framework) domains. Similar to the questionnaire, there may
be some questions that come across strange or obvious, but that is just because we need to
include anything that might possibly apply for some people.

For each question, I’'m asking for your personal opinion.

1. Knowledge. Do the girls know what physical activity is?
2. Skills. Can they physically do it? Do they know how to do physical activity?

3. Memory, attention and decision processes. Do they remember to do it? Is physical
activity something they usually do? (Memory, attention control — the ability to retain
information, selective focus)

4. Behavioural regulation. Do they have systems that they could use for monitoring
whether or not they have carried out physical activity? Are there procedures or ways of
working that encourages them to do it? (self-monitoring, breaking habit, action planning
—anything aimed at managing or changing objectively observed or measured actions)

5. Environmental context and resources. \What aspects of the school environment (physical
or resource factors — i.e., material resources, school culture, weather) influence whether
or not they do physical activity? To what extent do these factors facilitate or hinder them
doing physical activity?

6. Social influence. How might views/opinions of others (fellow students, teachers,
friends, family) influence their decision to do physical activity? To what extent do social
influences facilitate or hinder physical activity? (interpersonal processes that can cause
individuals to change their thoughts, feelings or PA behaviours, e.g., social norms, social
pressure, group conformity, social support)

7. Social role and identity. Do they think it is part of their ‘role’ to do physical activity? Is
doing physical activity compatible or in conflict with their identity as a
person/student/teenage girl? (a coherent set of behaviours and displayed personalities
of an individual in a social or school setting, e.g., social identity, group identity,
leadership)

146



10.

11.

12.

13.

14.

B Health ﬂ)' o
Research e D C U
Board Girls Active Project

Beliefs about capabilities. Are they confident in doing it? How difficult or easy is it for
them to do physical activity? (acceptance of the truth about PA ability, e.g., perceived
competence, self-efficacy, self-esteem)

Optimism. Do you think they think increasing PA levels is something that can be done?
How confident are they that increasing physical activity levels is possible? (confidence it
will happen, desired goals will be achieved — optimism).

Beliefs about consequences. Do you think they think there are any benefits/harms of
doing or not doing physical activity? (acceptance of the truth about outcomes of PA —
outcome expectations, beliefs).

Intentions. Have they made a decision to do physical activity? (conscious decisions to
perform PA, stability of intentions)

Goals. Is there anything else that they might want to do or achieve that might interfere
with them doing PA? (end states that you want to achieve, i.e., target setting, action
planning)

Reinforcement. Is there anything that might be reinforcing them to do physical activity?
Are there any incentives for them to do it? (relationship between the response and a
given stimulus, e.g., rewards, punishments)

Emotion. Do you think doing physical activity provokes an emotional response for some
students? (i.e., fear, stress, anxiety, positive affect — complex reaction pattern involving
experiential, behavioural and physiological elements).

The following questions may be asked during the focus groups for the researchers to
develop a further understanding of physical activity in the school:

@)

o In your opinion, what prevents the girls from participating in physical activity in
school? i.e., Relevant to the school context, what are the barriers to physical activity?
And relevant to the school context, what are the facilitators to physical activity?

Recruitment and retention

o If we were to design a programme to get teenage girls more active in your school,
what do you think would increase their interest in taking part? For e.g., time, social
supports, content?

o Do you know of any strategies that could be used to attract girls who have
little or no previous experience in exercise or sports participation?

Thank You
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Opt-out (passive) consent invite letter to parents for daughter to participate in
the questionnaire (only).

Information Sheet for Student and Parent/Guardian

Researcher: Sara McQuinn

Researcher title: PhD Scholar

Telephone number: 087 6121709/ (01) 700 5393
Data Controller: Dublin City University

DCU Data Protection Officer: Mr. Martin Ward

DCU Data Protection Officer details: data.protection@dcu.ie

Ph: 7005118 / 7008257

The principal investigators of this research project are Dr. Mary Rose Sweeney and Dr.
Sarahjane Belton. Dr. Mary Rose Sweeney can be contacted by email:
Maryrose.sweeney@dcu.ie and Sarahjane.belton@dcu.ie

You are being invited to take part in a research study to be carried out at your school by Dublin City
University. Please read the information provided below carefully with your parent/guardian. You
don't have to take part in this research. You should clearly understand the risks and benefits of taking
part so that you can make a decision that is right for you.

If you have any questions, please contact the researcher. You can change your mind about taking
part in the study any time you like. Even if the study has started, you can still opt out. You don't
have to give us a reason.

| Why is this study being done? |

Most adolescent girls in Ireland do not meet public health guidelines for physical activity. It is widely
acknowledged by health agencies that the school setting presents opportunities for intervention. This
study aims to work with students to design a school-based intervention to increase physical activity
levels of students in your school. This is your opportunity to get involved and make a positive impact
in your school!

What will happen to me if | agree to take part?
You will complete a short questionnaire about physical activity on a tablet device.

What are the benefits?

Potentially a more active school.

What are the risks?
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We do not anticipate any risks to taking part in this research. You will complete the questionnaire
during school hours where standard school protocols are in place.

Is the study confidential?

We place a high priority on protecting and managing data, especially that of personal data, including
information on your health. We will be using your personal health information in our research to help
us study physical activity levels and well-being. We will comply with applicable regulations, including
the processing of your data under legitimate interest and for scientific purposes (Article 6 and 9 of the
General Data Protection Regulation (GDPR) 2016.

No identifying information about any participants will ever be shared or published. All information
gathered will be stored in Dublin City University, and only accessible by the research team. It will be
disposed of after the project is completed and published. We will share the results of the study, in
anonymous form, with your school after the study is complete. We are committed to protecting
people involved in our research. Confidentiality cannot be promised with regard to information
disclosed that indicates a persons’ safety or welfare is at risk from peers, staff, family, or another
source.

Where can | get further information?

If you want to opt out of the study, or if you need any further information now or at any time in the
future, please contact:

Name: Sara McQuinn

Phone No: 087- 6121709 / (01) 700 5393 Email sara.mcquinn2@mail.dcu.ie

If participants have concerns about this study and wish to contact an independent person,

please contact:

The Secretary, Dublin City University Research Ethics Committee, c/o Research and Innovation Support,
Dublin City University, Dublin 9. Tel 01-7008000, e-mail rec@dcu.ie
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Consent Form

Dear Parent/Guardian,

Please find overleaf an informed consent form for your child’s participation in the Girls
Active project (GAP) study. This study is being carried out by Dublin City University.

Please read the Information Sheet attached. No identifying information about any
participants will ever be shared or published. We are committed to protecting people
involved in our research. Confidentiality cannot be promised with regard to information
disclosed that indicates a persons’ safety or welfare is at risk from peers, staff, family, or
another source.

Your child will be asked to complete a physical activity questionnaire.
In order for your child to participate in this study, please read and explain the study to your
child. If you would like them to participate, please read and explain the study to your child,

but NO further action is necessary.

If you would prefer that your child did not take part in the study, please sign the attached
form and return to the teacher.

Thank you for your time. Yours sincerely,

(s ; r+
Signature _,ém«_ﬂ_% S

Sara McQuinn
Principal Investigator — Girls Active Project
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Informed Consent Form — Girls Active Project

Investigators: Sara McQuinn, Dr. Mary Rose Sweeney, Dr. Sarahjane Belton and Prof. Anthony
Staines

Introduction to the study:

Physical activity has been shown to be extremely beneficial to youth, however in order to develop
effective physical activity programmes for young people, it is important that researchers understand
what influences them to become and remain active.

During the research project:

e Your child will be asked to complete a physical activity questionnaire. This will take place during
normal school hours, and will take about 10 minutes to complete. The questionnaire will ask them
about their physical activity levels, and their behaviour around physical activity. These questions
have been used with other young people.

All information gathered will be treated in the strictest of confidence. To ensure this, your child’s
name will be removed from all data and replaced with an ID number. Only the researcher will know
their ID number.

Please read Option 1 and Option 2 below and complete as appropriate

Option 1: Child to be included in the study

| have read and understood the information in this form. | have read and explained the information
in the form to my child. The researchers have answered my questions and concerns, and | have a
copy of this consent form. | understand that all children, including my child, are included in this

study.

ACTION: No further action necessary. Please file this consent form for future reference.

Option 2: Child to be removed from the study

| have read and understood the information in this form. | have read and explained the information
in the form to my child. The researchers have answered my questions and concerns, and | have a
copy of this consent form. | request that my child is not included in the study. | understand that my
child will not be penalised in any way for doing this.

Parent/Guardian Signature:

Name in Block Capitals:

Childs Name in Block Capitals:

Witness: Date:
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Appendix C: Supplementary material study 2

O

Youth Advisory Group (YAG) Discussion Groups Guide

Build rapport and capacity: ice breakers will be used to ease inhibitions, build trust and create an
open atmosphere. The group will be informed of their roles in the project, and the project aims,
objectives and purpose will be discussed. This session will focus on building the group’s capacity
to engage with the research and issues surrounding physical inactivity. . Influences (i.e., barriers
and facilitators) to partaking in physical activity will be discussed. Terminology will be explained.
The questionnaires and focus group topic guide will be piloted among the group. The aim will be to
enable the group to express their existing views or form new ones based on the interaction with the
information generated.

Study design: Brief training on public health research will be delivered to enable the YAG to make
informed contributions to the study design. The Behaviour Change Wheel (BCW) and COM-B
model will be used to as a guide to intervention design. The group will debate the merits of various
school-based interventions, develop strategies and work on refining an intervention they believe
would be best suited, including whom would be best suited as ‘project leaders’. Research methods
used to evaluate interventions will be discussed, such as a mixed-methods, qualitative, or
guantitative approaches.

Planning for recruitment and data collection: Questionnaires and appropriate measurement tools
will be trialled among the group. Recruitment strategies within the school will be developed, e.g.,
posters. A suitable platform of communication will be decided upon to share updates about the
project, e.g., a twitter page.

Final intervention details, evaluation and meeting with Steering Committee: The intervention
will be finalised, and a complete protocol developed (TIDieR checklist). The intervention will be

presented to the Steering Committee for review.
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The TIDieR (Template for Intervention Description and Replication) Checklist
Information to include when describing an intervention and the location of the information

T:DieR

Template for Intervention
Description and Replication

Item Item
number

BRIEF NAME
Provide the name or a phrase that describes the intervention.

WHY
Describe any rationale, theory, or goal of the elements essential to the
intervention.

WHAT

Materials: Describe any physical or informational materials used in the
intervention, including those provided to participants or used in intervention
delivery or in training of intervention providers. Provide information on
where the materials can be accessed (e.g., online appendix, URL).

Procedures: Describe each of the procedures, activities, and/or processes
used in the intervention, including any enabling or support activities.

WHO PROVIDED

For each category of intervention provider (e.g., psychologist, nursing
assistant), describe their expertise, background and any specific training
given.

The Girls Active Project: a peer-led, after-school physical activity intervention

The Girls Active Project intervention was developed using the Behaviour Change Wheel, in
combination with Public and Patient Involvement and aims to increase adolescent females’ physical
activity levels.

The Girls Active Project intervention includes intervention providers (Transition Year students,
adolescent females aged 15 to 17, known as ‘Project Leaders”) delivering exercise classes to other
students (intervention recipients) on a weekly basis for 45-minutes after-school. The Project Leaders
work as a team to choose what activities (content) they deliver (e.g., dancing, boxing, football) and
change it on a weekly-basis to offer variety.

The Girls Active Project intervention consists of the delivery of 21 Behaviour Change Techniques. The
school staff will support Project Leaders to deliver the school-based intervention. Details of the Girls
Active Project intervention and benefits of participating in PA will be communicated to the students,
parents/guardians and school staff via the school’s digital media (social media), newsletter and posters.
This aims to provide information about the Girls Active Project intervention, and also encourage social
support from students’ families, peers and school staff. Class attendance will be monitored. Project
Leaders will be required to complete a self-reported provider checklist ‘Project Leader logbook’ after
each exercise class. Intervention recipients would have opportunities to win prizes (e.g., vouchers) and a
Girls Active Project ‘Certificate of Award” will be rewarded to intervention recipients after their
participation in the after-school PA programme. Project Leaders (intervention providers) also receive a
Girls Active Project ‘Certificate of Achievement’ for their involvement in the Girls Active Project
intervention.

Intervention providers are Transition Year students (adolescent females aged 15 to 17) attending the
school. They would voluntarily become a Girls Active Project ‘Project Leader’. If applicable, their time as
Project Leaders will contribute towards their ‘Gaisce Award’ (a national award part of a self-directed
personal development programme). The Project Leaders will be briefed by the researcher and physical
education teacher of their role in the intervention. Training for the intervention providers (Project Leaders)
consists of workshops organised with the physical education teacher and researcher. Project Leaders are
informed about the class structure and Project Leaders decide what activities they will deliver each week.
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Each 45-minute class will follow a similar structure: a) welcome and introductions made to intervention
recipients and mention the purpose of the Girls Active Project, b) intervention recipients given a chance to
contribute and ask questions; c) exercises explained and demonstrated, and intervention recipients given a
chance to practise the exercises; d) intervention recipients congratulated for participating and reminded
about next week’s class. All Project Leaders will work as team to deliver the intervention. The researcher
and physical education teacher will be present at each exercise class to supervise and provide additional
support if required.

HOwW

6. Describe the modes of delivery (e.g., face-to-face or by some other The Girls Active Project intervention will be delivered to intervention recipients via a face to face group
mechanism, such as internet or telephone) of the intervention and whether it exercise class by the Project Leaders (intervention providers). The intervention will be supported by
was provided individually or in a group. ‘distance’ delivery at a population-level via the school’s digital media (social media), newsletter and

posters displayed in the school.

WHERE

7. Describe the type(s) of location(s) where the intervention occurred, The Girls Active Project intervention will be delivered after school in the school setting (sports hall and
including any necessary infrastructure or relevant features. playing field).
WHEN and HOW MUCH

8. Describe the number of times the intervention was delivered and over what ~ The Girls Active Project intervention will be delivered for 45-minutes once a week, after school. It will be
period of time including the number of sessions, their schedule, and their delivered every Tuesday starting at 4pm, during the academic term, January to May 2021, excluding
duration, intensity, or dose. holidays.
TAILORING N/A (intervention not yet delivered).

9. If the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when, and how.
MODIFICATIONS

10} If the intervention was modified during the course of the study, describe the ~ N/A (intervention not yet delivered).
changes (what, why, when, and how).
HOW WELL

11. Planned: If intervention adherence or fidelity was assessed, describe how Fidelity of intervention delivery will be assessed using the self-reported provider checklist (Project
and by whom, and if any strategies were used to maintain or improve Leader logbooks).
fidelity, describe them. Further details will be provided in the Girls Active Project feasibility study paper.

12 Actual: If intervention adherence or fidelity was assessed, describe the N/A (intervention not yet delivered).

extent to which the intervention was delivered as planned.

** Authors - use N/A if an item is not applicable for the intervention being described. Reviewers —use ?” if information about the element is not reported/not sufficiently reported.

+ If the information is not provided in the primary paper, give details of where this information is available. This may include locations such as a published protocol  or other published papers (provide citation details) or a
website (provide the URL).

t If completing the TIDieR checklist for a protocol, these items are not relevant to the protocol and cannot be described until the study is complete.
* We strongly recommend using this checklist in conjunction with the TIDieR guide which contains an explanation and elaboration for each item.

* The focus of TIDieR is on reporting details of the intervention elements (and where relevant, comparison elements) of a study. Other elements and methodological features of studies are covered by other reporting statements
and checklists and have not been duplicated as part of the TIDieR checklist. When a randomised trial is being reported, the TIDieR checklist should be used in conjunction with the CONSORT statement (see www.consort-
statement.org) as an extension of Item 5 of the CONSORT 2010 Statement. When a clinical trial protocol is being reported, the TIDieR checklist should be used in conjunction with the SPIRIT statement as an extension of
Item 11 of the SPIRIT 2013 Statement (see wwwv.spirit-statement.org). For alternate study designs, TIDieR can be used in conjunction with the appropriate checklist for that study design (see www.equator-network.org).
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Appendix D: Supplementary material study 3

Girls Active Project: Project Leaders Logbook — Online

*
Girls Active Project

Hi GAP Project Leader!

Thanks again for being a leader and playing a key role in making your school more active.
Please answer the following questions about today's exercise class. It won't take too long.

Remember there are no right or wrong answers and please be as honest as you can.

Q1 Todays Date (dd/mm/yyyy):

Q2 Your Name

Q3 Did the exercise class start on time? (4pm Tuesday)

Yes (1)

No (2)
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Q4 Was the exercise class delivered as planned?

) Yes (1)

) No (2)

Display This Question:
If Q4 = Yes

Q5 If yes, give detalils:

Display This Question:
If Q4 = No

Q6 If no, why not?
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Q7 Please indicate whether or not the following factors were addressed or completed during

today's class:

Yes (1) No (2)

Welcome and
Introductions were made (1)

Purpose of the Girls Active Project
was mentioned (2)

Second years were given a chance
to contribute to the discussion and
ask questions (3)

Exercises were explained and
demonstrated (4)

Second years were given a chance
to practice the exercises (5)

Second years were congratulated for
joining the class and encouraged to
be active (6)

Second years were reminded about
next week's class (7)

Q8 Thank you for completing the logbook.

Unsure (3)

Any further comments, recommendations or observations you'd like to add, please write them

here:
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Intervention Recipients Attendance

ID Record of Attendance (mark with O) Notes
Exercise Class
1 2 3 4 5 6 7 8 Total
Date Date Date Date Date Date Date Date

A
B
C
D
E
F
G
H
|

J

Total

Project Leaders Attendance

1D Record of Attendance (mark with O ) Total
Exercise Class
1 2 3 4 5 6 7 8
A
B
C
D
E
F
Total
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Intervention Recipients: Instructions for Physical Measures

Height Protocol

Record in Centimetres (cm) please
Equipment: Measuring tape

1. Remove shoes

2. If the hairstyle affects your height, adjust it for the test
3. Stand with heels and toes together

4. Arms loosely by your side and back straight

5. Look straight ahead

6. Take a deep breath and stand as straight as possible without your heels lifting off the

ground.

Weight Protocol

Record in Kilograms (kg) please (to the nearest .1kg)

Equipment: Scales

1. Wear only light garments
2. Remove items such as your phone and keys from pockets

3. Remove shoes.

4. Stand on the scales, with both feet fully on the weighing platform, heels towards the

back edge, and arms loosely by your side.
5. Remain as still as possible with your head facing forward.

6. Step down from the scale.

Please record your height (cm) and weight (to the nearest .1kg). You will be asked

to answer this in the questionnaire. Thank you very much for taking part.

Researchers contact details: Sara McQuinn, sara.mcquinn2@mail.dcu.ie, 087-XXX XXXX
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Intervention Recipients: Baseline Questionnaire

@
Girls Active Project

Welcome to the Girls Active Project

Remember:
1. There are no right or wrong answers - this is not a test.
2. Please answer all the questions as honestly and accurately as you can - this is
very important.

The information gathered will be kept strictly confidential. No identifying information
about you will ever be published or shared.

You can play 2 or 3 of your favourite songs, drink a cup of tea and complete the
guestionnaire (it will take approximately 10 minutes to complete).

Today's Date: (dd/mm/yyyy)

Q1.1 Full Name:
(this will be replaced with an I.D. Code)
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Q1.2 Date of Birth: (dd/mml/yyyy)

Q1.3 Nationality (drop down list)

Q1.3.1 (Other) Nationality. Please Specify:

Q1.4 Do you have a disability?

Yes No Rather not say

Q1.5 What is the name of the Street you live on?

Do not give your house
number. For example, XXX
etc.

You were provided with instructions and asked to measure your height (in
centimetres) and weight (in kilograms) at home. Please note your measurements
below:

Q2.1 Height (cm): (leave blank if you’d rather not say)

Q2.2 Weight (kg), to the nearest .1kg: (leave blank if you’d rather not say)
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Read the following statements before answering the two questions below.
Physical activity is any bodily movement.

Physical activity includes: Exercises - Weight training, aerobics, jogging,
dancing, etc. Sports - Hurling, football, athletics, swimming, etc. General -
Brisk walking, washing the car, walking, or cycling to school, etc. It can be
done at different levels of effort:

Moderate Effort makes your heart rate and breathing rate faster than normal. You
may also sweat a little. Brisk walking and jogging are good examples.

Vigorous Effort makes your heart rate much faster, and you have to breathe deeper
and faster than normal. You will probably sweat. Playing football or tennis are good
examples.

Please try to think carefully and be as accurate as possible with your answers.

For these next two questions, add up all the time you spend in physical activity each
day. Only include activities of either MODERATE or VIGOROUS effort (as described
above).

Q3.1 Over the past 7 days, on how many days were you physically active for a
total of at least 60 minutes per day? Please tick one number.

Odays |[lday [2days [3days 4days [5days [6days |7 days

O O O O O O O O

Q3.2. Over atypical or usual week, on how many days are you physically
active for a total of at least 60 minutes per day? Only include activities of either
MODERATE or VIGOROUS effort. Please tick one number.

0 days

1 day

2 days

3 days

4 days

5 days

6 days

7 days

O

O

O

O

O

O

O

O
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The following questions will ask you about your health and well-being.

Q4.1 Would you say your health is..?
Excellent (4) © Good (3) © Fair (2) © Poor (1)

Q4.2 Here is a ladder. The top of the ladder "10" is the best possible life for you
and the bottom "0" is the worst possible life for you.
In general, where on the ladder do you feel you stand at the moment?

10 Best possible life

0 Worst possible life
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Q5.1 On a scale of 1 (Disagree a lot) to 5 (Agree a lot), please read the below
statements

Neither
Disagree  Disagreea  Agree nor Agree a Agree a
alot (1) little (2) Disagree little (4) lot (5)
©)

I can be physically active during my
free time on most days. (1)

I can ask my parent or other adult to
do physically active things with me.

)

I can be physically active during my
free time on most days even if |
could watch TV or play video games
instead. (3)

I can be physically active during my
free time on most days even if it is
very hot or cold outside. (4)

I can ask my best friend to be
physically active with me during my
free time on most days. (5)

I can be physically active during my
free time on most days even if | have
to stay at home. (6)

I have the coordination | need to be
physically active during my free time
on most days. (7)

I can still be physically active during
my free time on most days no matter
how busy my day is. (8)
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Q5.2 When | am active...

Disagree  Disagree a little
alot (1) 2

.. lenjoy it (1)

... | feel bored. (2)

.. Ldislike it. (3)

... L find it pleasurable (4)

...it'sno funatall. (5)

... it gives me energy (6)

... it makes me depressed (7)

... it's very pleasant (8)

...my body feels good (9)

... | get something out of it (10)

... it's very exciting (11)

... it frustrates me. (12)

... it's not at all interesting. (13)

... it gives me a strong feeling of
success (14)

... it feels good (15)

... | feel as though | would rather be
doing something else. (16)
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Neither Agree
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Agree a lot (5)



Thank you for taking the time to complete this
questionnaire.
Your response has been recorded.

We hope you enjoy the Girls Active Project!

Girls Active Project
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Girls Active Project

Intervention Recipients: Mid-Questionnaire
Remember:

1. There are no right or wrong answers - this is not a test.
2. Please answer all of the questions as honestly and accurately as you can - this is
very important.

The information gathered will be kept strictly confidential. No identifying information
about you will ever be published or shared.

You can play 2 or 3 of your favourite songs, drink a cup of tea and complete the
guestionnaire (it will take approximately 10 minutes to complete).

Today’s Date (dd/mm/yyyy):

Q1.1 Name:
(this will be replaced with an |.D. Code)

You were provided with instructions and asked to measure your height (in
centimetres) and weight (in kilograms) at home. Please note your
measurements below:

167



Q2.1 Height (cm): (leave blank if you’d rather not say)

Q2.2 Weight (kg) to the nearest .1kg:
not say)

(leave blank if you'd rather

Read the following statements before answering the two questions below.
Physical activity is any bodily movement.

Physical activity includes: Exercises - Weight training, aerobics, jogging,
dancing, etc. Sports - Hurling, football, athletics, swimming, etc. General - Brisk
walking, washing the car, walking or cycling to school, etc. It can be done at
different levels of effort:

Moderate Effort makes your heart rate and breathing rate faster than normal. You
may also sweat a little. Brisk walking and jogging are good examples.

Vigorous Effort makes your heart rate much faster, and you have to breathe deeper
and faster than normal. You will probably sweat. Playing football or tennis are good
examples.

Please try to think carefully and be as accurate as possible with your
answers. For these next two questions, add up all the time you spend in
physical activity each day. Only include activities of either MODERATE or
VIGOROUS effort (as described above).

Q3.1 Over the past 7 days, on how many days were you physically active for a total
of at least 60 minutes per day? Please tick one number.

Odays |[(lday [2days [3days 4days [bdays [6days |7 days

O O O O O O O O

Q3.2 Over a typical or usual week, on how many days are you physically active for a
total of at least 60 minutes per day? Only include activities of either MODERATE or
VIGOROUS effort. Please tick one number.

0 days

1 day

2 days

3 days

4 days

5 days

6 days

7 days

O

O

O

O

O

O

O

O
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The following questions will ask you about your health and well-being.

Q4.1 Would you say your health is..?
Excellent (4) © Good (3) © Fair (2) © Poor (1)

Q4.2 Here is a ladder. The top of the ladder "10" is the best possible life for you
and the bottom "0" is the worst possible life for you.
In general, where on the ladder do you feel you stand at the moment?

10 Best possible life

9

0 Worst possible life
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Q5.1 On a scale of 1 (Disagree a lot) to 5 (Agree a lot), please read the below
statements

Neither
Disagree  Disagreea  Agree nor Agree a Agree a
alot (1) little (2) Disagree little (4) lot (5)
©)

I can be physically active during my
free time on most days. (1)

I can ask my parent or other adult to
do physically active things with me.

)

I can be physically active during my
free time on most days even if |
could watch TV or play video games
instead. (3)

I can be physically active during my
free time on most days even if it is
very hot or cold outside. (4)

I can ask my best friend to be
physically active with me during my
free time on most days. (5)

I can be physically active during my
free time on most days even if | have
to stay at home. (6)

I have the coordination | need to be
physically active during my free time
on most days. (7)

I can still be physically active during
my free time on most days no matter
how busy my day is. (8)
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Q5.2 When | am active...

Disagree  Disagree a little
alot (1) 2

.. lenjoy it (1)

... | feel bored. (2)

.. Ldislike it. (3)

... L find it pleasurable (4)

...it'sno funatall. (5)

... it gives me energy (6)

... it makes me depressed (7)

... it's very pleasant (8)

...my body feels good (9)

... | get something out of it (10)

... it's very exciting (11)

... it frustrates me. (12)

... it's not at all interesting. (13)

... it gives me a strong feeling of
success (14)

... it feels good (15)

... | feel as though | would rather be
doing something else. (16)
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Q6.1 On a scale of 1 (dislike very much) to 5 (like very much), please tell us
how much you liked the following aspects of the Online Girls Active Project

Dislike very
much (1)

Dislike
somewhat

Neither like
nor dislike

Like
somewhat

Like very
much (5)

Organisation

Length of delivery
(duration of classes)

Date(s) of delivery

Start and end time

It being online

Variety of activities
each week

Information provided

Delivery of activity:
Project leaders
(Transition Years)
delivering the classes

Overall satisfaction
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Q7.1 0On a scale of 1 (not at all) to 5 (extremely), please tell us how much the
following aspects of the Online Girls Active Project encouraged or motivated you to

participate:

Not at all
(1)

Slightly
2)

Moderately
3)

Very
4)

Extremely

(5)

The Girls Active
Project Certificate

Prizes (vouchers,
etc.)

My friends

My family

Being with others

Meeting new people

Wanting to be
physically fit

Improving my health
and well-being

Improving my
cardiovascular fitness

Learning new skills

Challenging myself
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Q8.1 Would you like for this online Girls Active Project to stay in the school?

Yes No Unsure

Q8.2 Would you continue to participate in the online Girls Active Project if it stayed in
the school permanently?

Yes No Unsure

Q9. Do you have any other comments you would like to share about the Girls Active
Project?

Please feel free to make any additional observations here:

Thank you for taking the time to complete this
questionnaire.
Your response has been recorded.

We hope you enjoy the Girls Active Project!
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Girls Active Project

Intervention Recipients: Post-Questionnaire
Remember:

1. There are no right or wrong answers - this is not a test.
2. Please answer all of the questions as honestly and accurately as you can - this is
very important.

The information gathered will be kept strictly confidential. No identifying information
about you will ever be published or shared.

You can play 2 or 3 of your favourite songs, drink a cup of tea and complete the
guestionnaire (it will take approximately 10 minutes to complete).

Today’s Date (dd/mml/yyyy):

Q1.1 Name:
(this will be replaced with an I.D. Code)

You were provided with instructions and asked to measure your height (in
centimetres) and weight (in kilograms) at home. Please note your
measurements below:

Q2.1 Height (cm): (leave blank if you’d rather not say)

Q2.2 Weight (kg) to the nearest .1kg: (leave blank if you'd
rather not say)
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Read the following statements before answering the two questions below.
Physical activity is any bodily movement.

Physical activity includes: Exercises - Weight training, aerobics, jogging,
dancing, etc. Sports - Hurling, football, athletics, swimming, etc. General - Brisk
walking, washing the car, walking or cycling to school, etc. It can be done at
different levels of effort:

Moderate Effort makes your heart rate and breathing rate faster than normal. You
may also sweat a little. Brisk walking and jogging are good examples.

Vigorous Effort makes your heart rate much faster, and you have to breathe deeper
and faster than normal. You will probably sweat. Playing football or tennis are good
examples.

Please try to think carefully and be as accurate as possible with your answers.

For these next two questions, add up all the time you spend in physical activity each
day. Only include activities of either MODERATE or VIGOROUS effort (as described
above).

Q3.1 Over the past 7 days, on how many days were you physically active for a
total of at least 60 minutes per day? Please tick one number.

Odays |(lday [2days [3days 4days [Sdays [6days |7 days

O O O O O O O O

Q3.2. Over atypical or usual week, on how many days are you physically active
for a total of at least 60 minutes per day? Only include activities of either
MODERATE or VIGOROUS effort. Please tick one number.

0 days

1 day

2 days

3 days

4 days

5 days

6 days

7 days

O

O

O

O

O

O

O

O
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The following questions will ask you about your health and well-being.
Q4.1 Would you say your health is..?
Excellent (4) © Good (3) © Fair (2) © Poor (1)

Q4.2 Here is a ladder. The top of the ladder "10" is the best possible life for you
and the bottom "0" is the worst possible life for you.
In general, where on the ladder do you feel you stand at the moment?

10 Best possible life

9

0 Worst possible life
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Q5.1 On a scale of 1 (Disagree a lot) to 5 (Agree a lot), please read the below
statements

Neither
Disagree  Disagreea  Agree nor Agree a Agree a
alot (1) little (2) Disagree little (4) lot (5)
©)

I can be physically active during my
free time on most days. (1)

I can ask my parent or other adult to
do physically active things with me.

)

I can be physically active during my
free time on most days even if |
could watch TV or play video games
instead. (3)

I can be physically active during my
free time on most days even if it is
very hot or cold outside. (4)

I can ask my best friend to be
physically active with me during my
free time on most days. (5)

I can be physically active during my
free time on most days even if | have
to stay at home. (6)

I have the coordination | need to be
physically active during my free time
on most days. (7)

I can still be physically active during
my free time on most days no matter
how busy my day is. (8)
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Q5.2 When I am active... Disagree  Disagree a little

alot (1) )

... L enjoy it (1)

... | feel bored. (2)

.. Ldislike it. (3)

... L find it pleasurable (4)

...it'sno fun atall. (5)

... it gives me energy (6)

... it makes me depressed (7)

... it's very pleasant (8)

...my body feels good (9)

... | get something out of it (10)

... it's very exciting (11)

... it frustrates me. (12)

... it's not at all interesting. (13)

... it gives me a strong feeling of
success (14)

... it feels good (15)

... | feel as though | would rather be
doing something else. (16)
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Q6.1 On a scale of 1 (dislike very much) to 5 (like very much), please tell us

how much you liked the following aspects of the in-person Girls Active Project

Dislike very
much (1)

Dislike
somewhat

Neither
like nor
dislike

Like
somewhat

Like very
much (5)

Organisation

Length of delivery
(duration of classes)

Date(s) of delivery

Start and end time

It being in-person

Variety of activities
each week

Information provided

Delivery of activity:
Project leaders
(Transition Years)
delivering the classes

Overall satisfaction
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Q6.2 Did you prefer participating in the Girls Active Project online or in-
person?

Online | In- Unsure | Liked both
Person equally

Q7.1 0On ascale of 1 (not at all) to 5 (extremely), please tell us how much the
following aspects of the in-person Girls Active Project encouraged or
motivated you to participate:

Not at | Slightly | Moderately | Very | Extremely
all ) (3) (4) (5)
1)

The Girls Active
Project Certificate

Prizes (vouchers,
etc.)

My friends

My family

Being with others

Meeting new
people

Wanting to be
physically fit

Improving my
health and well-
being
Improving my
cardiovascular
fithess

Learning new
skills

Challenging
myself
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Q8.1 Would you like for the in-person Girls Active Project to stay in the school?

Yes No Unsure

Q8.2 Would you continue to participate in the in-person Girls Active Project if it
stayed in the school permanently?

Yes No uUnsure

Q8.3 Is there anything the school can do to encourage or support you to take
part in the Girls Active Project?

Q9.1 List the top three things you liked most about the Girls Active Project
(online and/or in-person):

Q9.2 List the top three things you liked least (or things that need improving)
about the Girls Active Project (online and/or in-person):

1.

Q10.1 Were there any barriers to you maintaining involvement in the Girls
Active Project?

Yes No Unsure
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Q10.2 If you answered ‘yes’ to the above, what were the barriers to you
maintaining involvement?

Q11.1 Did you understand the relevance of the Girls Active Project?
Yes No Unsure

Q11.2 Do you think the current pandemic (COVID-19) impacted your
participation in the Girls Active Project?

Yes No Unsure

Q11.3 Please explain how the current pandemic did/did not impact your
participation in the Girls Active Project:

Q11.4 Do you think the questionnaires and focus group(s) with the researcher
(Sara) as part of this study were acceptable?

Yes No Unsure

Q12.1 Do you have any other comments you would like to share about the Girls
Active Project?

Please feel free to make any additional comments here:

Thank you for taking the time to complete this questionnaire.
We hope you enjoyed the Girls Active Project!
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Mid-intervention: Focus Group Topic Guide
Intervention Recipients

Acceptability — Satisfaction

1. Were you happy with the GAP online?

2. Were you engaged with the GAP online?

3. Were there any exercise classes online that you particularly liked/disliked?

4. Did you like the dates, times, length/duration, variety (exercises) of the classes?
5. Did you like that the TYs (Project Leaders) delivered the classes?

6. Is there anything (more) the school could do to support or encourage you to
participate in the GAP?

Retention

7. What aspects of the GAP encouraged/motivated you to participate? (i.e., what
motivated you to participate in the GAP?) E.g., seeing friends, improve health, learn

new skills, win prizes
Implementation + Context

8. Could you understand the relevance/purpose of the GAP?

9. What helped and/or hindered you attending online? [barriers/facilitators]

Compatibility — perceived sustainability

10. Will you continue to participate in the GAP when it’s delivered in-person?

11. Would you continue if it were delivered online?
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12. Would you continue to participate in the GAP if it stayed permanently in the school?

13. How can we get more second years to participate?

Additional

14. Any further comments you’d like to make about the Girls Active Project — Online

and/or in-person?
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Post-intervention: Focus Group Topic Guide

Intervention Recipients

Retention

1. Why did you participate in the GAP? What aspects of the GAP encouraged/motivated you
to participate? (i.e., what motivated you to participate in the GAP after school?) e.g.,

seeing friends, improve health, learn new skills, win prizes
Acceptability — Satisfaction
2. Overall, what did you like most about the GAP? And what did you like least about the

GAP? Did you prefer it online or face-to-face?
3. Were you happy with the GAP at school (in-person delivery)?
4. Did you like the dates, times, length/duration, variety (exercises) of the classes?
5. Did you like that the TYs (Project Leaders) delivered the classes?
6. Were the questionnaires and focus groups as part of this study okay?

7. Is there anything (more) the school could do to support or encourage you to participate

in the GAP?
Implementation + Context
8. Could you understand the relevance/purpose of the GAP?

9. What factors helped or hindered you to attend the GAP after school? (Maintain

involvement — motivators/barriers)
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a. Do you think the current pandemic (COVID-19) impacted (positively and/or

negatively to) your participation in the GAP? (and if so, how?)

Compatibility — perceived sustainability

10. Moving forward, would you like for the in-person delivered GAP to remain as an option

in the school?

11. Would you continue to participate in the GAP if it stayed permanently in the school?

12. Would you recommend your classmate/friends to participate in the GAP?

13. Do you think it could work as a whole-school programme? i.e., all students (year one to

six) would be invited to join and TYs deliver the classes. Why/why not?

Additional

14. Any further comments you’d like to make about the Girls Active Project — Online and/or

in-person?
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Mid-intervention: Focus Group Topic Guide
Project Leaders

Role: Project Leaders delivered the intervention (intervention providers)

Acceptability — Satisfaction

1.

Did you enjoy being a project leader? Why/why not?

How happy were you with the GAP online?

In your opinion, how happy were the second years [intervention recipients] with the
GAP online?

In your opinion, were the second years [intervention recipients] engaged in the GAP
online? (Even with their cameras off)

Did you like the dates, times, length/duration, variety (content) of the classes?

Implementation + Context

Was the intervention implemented as planned?
What factors helped and/or hindered you to deliver the GAP online?

[barriers and/or facilitators that affected GAP online implementation]

Was there (and if so, what) strategies/structures (were) built by the school to support
the GAP?

Is there anything more the school can do to support or encourage you (and other
students) to participate in the GAP?

Compatibility — sustainability

10. Do you think (and if so, to what extent) would the online GAP be sustainable/used

long-term in the school?

11. Will you continue to deliver the GAP when it’s in-person?
12. How can we get more second years (intervention recipients) to participate?

Additional

13. Any further comments you’d like to make about the Girls Active Project
intervention?

188



mB Health i € 4
Research (L) M
Board Girls Active Project D C U

Post-intervention: Focus Group Topic Guide
Project Leaders

Role: Project Leaders delivered the intervention (intervention providers)

Acceptability — Satisfaction
1. Did you enjoy being a project leader? Why/why not?

2. Did you enjoy working as part of a team? Do you think you all worked well as a team?
3. Were you happy with the GAP?

4. Inyour opinion, were the second years (intervention recipients) engaged and/or

happy with the GAP?
5. Did you like the dates, times, length/duration, variety (content) of the classes?

6. How did you find the focus groups and feedback questionnaire as part of this study?

Implementation + Context
7. As a project leader, how was it completing the weekly logbooks?

8. Were there any barriers to you being a Project Leader? If so, what were they?
9. Could you understand the relevance/purpose of the GAP?
10. Do you think the GAP was implemented as planned?
11. What factors helped and/or hindered delivering the GAP?
- Do you think the current pandemic (COVID-19) impacted (positively and/or
negatively) participation in the GAP? (and if so, how?)
12. Were there strategies/structures built by the school to support the GAP? (and if so,

what were they?)

13. Is there anything more the school can do to support or encourage you (and other

students) to participate in the GAP?
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Compatibility + Retention
14. Why did you become a project leader? [What aspects of the GAP

encouraged/motivated you to participate?] e.g., seeing friends, improve health, learn

new skills, win prizes

15. What did you gain from being a project leader? What are the
advantages/disadvantages of being a GAP project Leader? For example, would you

recommend other students to become a project leader? And why/why not?

16. Do you think (and if so, to what extent) would the GAP be sustainable/used long-

term in the school?
17. Would you continue to participate in the GAP if it stayed permanently in the school?

18. Moving forward, do you think it could work as a whole-school programme? Where all
students (year one to six) are invited to join after school and Project Leaders deliver

the programme. Why/why not?

Additional
19. Any further comments you’d like to make about the Girls Active Project intervention?
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Welcome to the Girls Active Project
Project Leaders Feedback Questionnaire (Post-Intervention)

Remember:
1. There are no right or wrong answers - this is not a test.
2. Please answer all the questions as honestly and accurately as you can - this is very
important.

It is anonymous. The information gathered will be kept strictly confidential. No identifying
information about you will ever be published or shared. It will take approximately 10-15
minutes to complete.

Today’s Date (dd/mm/yyyy):

Q1.1 List the top three things you liked most about being a Project Leader in the Girls
Active Project:

1.

2.

3.

Q1.2 List the top three things you liked least (or things that need improving) about being a

Project Leader in the Girls Active Project:
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Q1.3 On a scale of 1 (not at all) to 5 (extremely), please tell us how much the following
aspects of the Girls Active Project encouraged or motivated you to be a Leader:

Not at all
(1)

Slightly (2)

Moderately
(3)

Very
(4)

Extremely

(5)

The Girls Active Project
Certificate

Prizes (vouchers, etc.)

My friends

My family

Being with others

Meeting new people

Wanting to be physically fit

Improving my health and
well-being

Improving my cardiovascular
fitness

Develop/Improve leadership
skills

Develop/Improve
communication skills

Develop/Improve teamwork
skills

Challenging myself
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Q1.4 Are there any other aspects of the Girls Active Project that encouraged or motivated you to be a

Leader? If so, please write them here:

Q1.5.1 Would you recommend being a Project Leader to other students?

Yes

No

Unsure

Q1.5.2 Please explain, why you would/wouldn’t recommend being a Project Leader (i.e., what are the

advantages/disadvantages of being a GAP Project Leader?)

Q1.6 If you were involved in the Girls Active Project again, what would you change?

Q1.7.1 Were there any barriers to you maintaining involvement in the Girls Active Project?

Yes

No

Unsure

Q1.7.2 If you answered ‘yes’ to the above, what were the barriers to you maintaining involvement?
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Q2.1 On a scale of 1 (dislike very much) to 5 (like very much), please tell us how much you
liked the following aspects of the Girls Active Project

Dislike very Dislike Neither like Like Like very
much (1) somewhat nor dislike somewhat much (5)

Organisation

Length of delivery
(duration of classes)

Date(s) of delivery

Start and end time

Being a leader delivering
the classes

Variety of activities each
week

Completing the weekly
logbooks

Working as part of a
team

Overall satisfaction

Q2.2 Did you prefer being a Project Leader for the Girls Active Project online or in-person?

Liked both
Online In-Person Unsure equally
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Q3.1 Did you understand the relevance of the Girls Active Project?

Yes No Unsure

Q3.2 Do you think the current pandemic (COVID-19) impacted participation in the GAP?

Yes No Unsure

Q3.3 In your opinion, please explain how the current pandemic impacted participation in the GAP:

Q4.1 Would you like for the Girls Active Project to stay in the school?

Yes No Unsure

Q4.2 Would you continue to participate in the Girls Active Project if it stayed in the school
permanently?

Yes No Unsure

Q4.3 Is there anything more the school can do to encourage or support you to take part in the Girls
Active Project?

Q5.1 Do you have any other comments you would like to share about the Girls Active Project?

If so, please feel free to make any additional observations here:

THANK YOU ©
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Dublin City University
@GAPDCU

Hello and thank you for taking part in this survey.

The following questions will ask you about the Girls Active Project (after school programme
Tuesdays, 4pm) at your daughter's school. This is a study being carried out by Dublin City
University. We are testing a school-based programme aimed at improving the physical activity
levels of teenage girls. We are inviting you to complete this survey to gain insight into your views
of the after-school programme. There are no potential risks from involvement. Participation is
voluntary and you may withdraw from the survey at any point. The information you provide will be
kept strictly confidential and your participation in the study will be private. The information will be
stored securely and in a way that protects your identity. If you have any question about the study,
please contact Sara McQuinn (087-6121709, sara.mcquinn2@mail.dcu.ie).

If participants have concerns about this study and wish to contact an independent person, please
contact: The Secretary, Dublin City University Research Ethics Committee, c/o Research and
Innovation Support, Dublin City University, Dublin 9. Tel 01-7008000 e-mail rec@dcu.ie

There are no right or wrong answers and please be as honest as you can. It will take
approximately 10 minutes to complete.

Consent

Please note that your responses to this survey are anonymous and your participation
will be kept strictly confidential.

| agree to take part in this

survey: Yes

No

Q1 Todays Date (dd/mm/yyyy):
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Q2 Did you know about the Girls Active Project (after school programme, 4pm
Tuesdays) at your daughter’s school?

Yes (1) No (2) Unsure (3)

Q3 Did you understand the relevance of the Girls Active

Project? Yes (1) No (2) Unsure (3)

Q4 Did your daughter take part in the Girls Active Project (after school

programme, 4pm Tuesdays)? Yes (1)

No (2)

Display This Question:

If Did your daughter take part in the Girls Active Project (after school programme, 4pm

Tuesdays)? = Yes

Q4.1.1 If yes, why do you think she participated?
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Display This Question:

If Did your daughter take part in the Girls Active Project (after school programme, 4pm Tuesdays)? =
Yes

Q4.1.2 Please read the below statements and in your opinion, on a scale of 1 (disagree a lot)
to 5 (agree a lot), select the answer you feel is most appropriate to you:

My daughter...

Disagree a Disagree a Neither agree Agree a Agree a lot Not
lot (1) little nor disagree little (5) Applicable

... enjoyed participating in the
Girls Active Project

... found the programme fun
and social

... joined because she wanted to
be with her friends/meet new
people

... participated because she
wanted to improve her health
and fitness

... participated because there
were prizes/rewards

... liked that the Transition Year
students delivered the exercise
classes

... liked the timing, dates, and
duration of the exercise classes

... liked that there was a variety
of exercise classes

... would continue to participate
in the Girls Active Project if it
were to remain in the school
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Display This Question:

If Did your daughter take part in the Girls Active Project (after school programme, 4pm
Tuesdays)? = Yes

Q4.1.3 Are there any other aspects of the Girls Active Project your daughter seemed
to like/dislike? If so, please write them here:

Display This Question:

If Did your daughter take part in the Girls Active Project (after school programme, 4pm
Tuesdays)? = No

Q4.2 If not, why do you think she did not participate?

Q5 Would you like the Girls Active Project (after-school programme) to remain as an

option to students at the school? Yes (1) No (2) Unsure (3)

Q6 Please indicate if there is anything that the school can do to make it easier for you
as a parent to encourage or support your daughter to take part in the Girls Active
Project?

Q7 Are there any comments or recommendations about the Girls Active Project you'd
like to add? If so, please write them here:

Thank you very much for completing the survey. By clicking the 'Next' tab your
response will be recorded and you will be re-directed to another form.
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Re-directed to another Qualtrics form:

GAP: Parents' Consent to Phone Interview
Thank you.

If you are willing to take part in a short (5-10 minute) recorded phone call interview
with the lead researcher, Sara McQuinn, please leave your details below. An audio
recorder will be used to record the phone call. The recording will be deleted after
transcription. No identifying information will be on the transcription.

Participation will be kept strictly confidential; your information will be stored securely
and in a way that protects your identity. By leaving your details below, you agree to

take part in a recorded phone call interview.

Q1 Parent/Guardian Name:

Q2 Telephone Number:

Thank You. Thank you for completing the form. We will be in touch shortly.
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Post-intervention: Semi-structured interview questions with

Parent/Guardian
Implementation + Context
1. Canyou remember how you heard/found out about the Girls Active Project (GAP)?

2. Could you understand the relevance (purpose) of GAP?

3. Inyour opinion, were there any factors that helped or hindered your daughter
participating in the GAP? (Online and/or in-person)
[barriers and/or facilitators that affected GAP implementation] 4. To

what extent did your daughter get involved/engage with the GAP?

Acceptability - Satisfaction

5. Was she happy with the GAP? Did your daughter enjoy being involved in the Girls
Active Project? Why/why not?

6. What did she like/dislike about the GAP?

7. Did she prefer it online or in-person (if applicable)?
Did you think the timing (after-school) and duration of classes (45 minutes) were
okay? Delivery (peer-led) and content (variety of activities) delivered were
acceptable?

9. lIsthere anything the school can do to make it easier for you as a parent to encourage
or support your daughter to take part in the GAP?

Compatibility — Sustainability
10. Do you think the GAP could be used long-term in the school? (Do you think there is
potential?)
11. Would you like the GAP to remain as an option at the school?

12. In your opinion, what does the GAP have to offer that the other school sports teams
and clubs don’t?

13. Do you think your daughter would continue to be involved in/support the GAP if it
stayed permanently in the school?

Additional Q
14. Any further comments, observations, recommendations you’d like to make about the
GAP?

Thank you so much for your time
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Post-intervention: Semi-structured interview questions
School Staff Members

Implementation + context
1. To what extent did you/your school/the students get involved/engage with the Girls

Active Project (GAP)?

2. Could you understand the relevance of GAP?

3. Inyour opinion, what factors helped or hindered the GAP being implemented?
(Online and in-person) [barriers and/or facilitators that affected GAP
implementation]

a. Do you think the current pandemic (COVID-19) impacted (positively and/or
negatively) participation in the GAP? (and if so, how?)

4. What strategies & structures were built by the school to support the GAP?

Acceptability — Satisfaction
5. Did you/your school enjoy being involved in the Girls Active Project? Why/why not?

[engagement/responsiveness]
6. What did you like/dislike about the GAP?
7. Were you happy with the GAP?

8. Inyour opinion, were the students (second years [intervention recipients] and

Project Leaders [intervention providers]) engaged and/or happy with the GAP?
9. Did you like the classes - dates, times, length/duration, content variety, (peer-led)

delivery?

10. Do you think the research and/or extra workload as part of this study was
acceptable? (i.e., communication with research team, interviews and/or focus
groups, sharing info. on social media, contacting parents, planning, emailing

students, arranging Zoom classes, etc.)?

Compatibility — sustainability
11. Do you think the GAP could be sustainable/used long-term in the school? (Do you

think there is potential? And if so, to what extent?)
12. In your opinion, what does the GAP have to offer that the other school sports teams

and clubs don’t?
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13. Would you continue to be involved in/support the GAP if it stayed permanently in the
school?

14. Moving forward, do you think it could work as a whole-school programme? Where all
students (year one to six) are invited to join after school and Project Leaders deliver

the programme. Why/why not?

15. If you were to be involved in the GAP again, is there anything you would you do

differently? (and if so, what?)

Additional Q
16. Any further comments you’d like to make about the GAP?
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Integrating the Girls Active Project into school policy

Sample 1 [School Name]: Physical activity policy

All students will have opportunities for physical activity beyond physical education class on a daily
basis. Students will be encouraged to reduce sedentary time. Teachers will be expected to incorporate
opportunities for physical activity in the classroom whenever possible and will be encouraged to serve

as role models by being physically active alongside the students.
Lunch break

All school students will have at least X minutes a day of lunch period, during which moderate-to-

vigorous physical activity will be encouraged.

Physical Activity Programmes

[School Name] will offer extra-curricular physical activity programmes, such as [list them here,

including the Girls Active Project].
Sample 2 [School Name]: Physical activity policy

Policy statement:

[School Name] acknowledges that physical activity is essential to achieving and maintaining optimal
health. Regular physical activity has many benefits, such as helping to maintain a healthy weight, and

enhancing physical endurance, muscular strength and learning capacity.

[School Name] is committed to developing adolescent’s fundamental movement skills and creating
positive physical activity experiences for students, in order to encourage participation in regular physical
activity throughout life. [School Name] recognises the significant role of parents, families and the
community in promoting adolescent’s physical activity and limiting student’s sedentary and small

screen recreation.

[School Name] aims to use a whole of school approach to promote physical activity.

This policy aims to:

1. Encourage students to participate in a variety of physical activity experiences
2. Endorse a school environment that promotes physical activity

3. Encourage family involvement and inform them about the benefits of physical activity
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[School Name] will:

1. Teaching and Learning

Encourage students to participate in a variety of physical activity experiences by:

o Ensuring students have a diverse choice of activities in which they can participate

o Providing opportunities for competitive, non-competitive, structured, and un-structured physical
activity

o Providing opportunities for students to be involved in the planning and organisation of physical

activity

2. School ethos and environment

Endorse a school environment that promotes physical activity by:

o Ensuring the PE hall, sport fields, playground and equipment are available

o Providing adequate space, facilities, equipment and supplies to provide opportunities for students
to be physically active

o Encouraging active play during lunch, breaks and after-school programmes

o Providing opportunities to join after-school programmes, such as the Girls Active Project

3. School Community and Partnerships

Encourage family involvement in physical activity and inform them about the benefits of physical

activity by:

o Encouraging family involvement with school activities

o Informing parents about the different physical activity programmes available in the school via the
school newsletter and social media platforms

o Ensuring parents and the school community have opportunities to review, make comment and
contribute to the school physical activity policy

o Providing opportunities for staff to engage in regular physical activity

o Working with community and sporting organisations to provide physical activity opportunities to

students and staff

Date:

Signed Principal:
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Girls Active Project Plan

Class

Date/Time

Project Leaders

Exercise/Activity

Exercise Classes: Suggested by Project Leaders

Dance

Circuits
Boxercise
Football (Soccer)
Yoga

GAA Football

Zumba
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Relay-races
Hip-hop

Hurdles

Basketball

Boxing

‘Just Dance’ videos

H.LLT.
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activity intervention for adolescent females
in a disadvantaged community: insights
from the Girls Active Project (GAP)

Sara McQuinn'", Sarahjane Belton?, Anthony Staines' and Mary Rose Sweeney'

Abstract

Background: Globally, adolescents’ physical activity (PA) participation rates are low, particularly among lower socio-
economic groups, with females consistently the least active. The aim of this study was to co-design, with adoles-
cent females, a school-based PA intervention in a single-sex, females-only designated disadvantaged post-primary
school in Ireland. This involved using the Behaviour Change Wheel (BCW) and Public and Patient Involvement (PPI).
This paper outlines the novel methodological approach taken.

Methods: The three stages 1) understand the behaviour, 2) identify intervention options, and 3) identify content and
implementation options of the BCW guide is described. A student PPI Youth Advisory Group (YAG) (n=38, aged 15-17)
was established. Mixed-methods were used with students (n= 287, aged 12-18) and teachers (n=7) to capture cur-
rent self-reported PA levels and to identify factors influencing adolescent females' PA behaviour in their school setting.
The intervention options, content and implementation options were identified through discussion groups with the
YAG. The Template for Intervention Description and Replication (TIDieR) checklist was used to specify details of the
intervention.

Results: Just 1.4% of the students in this sample reported meeting the recommended PA guidelines. Students identi-
fied having more ‘time” as the strongest predictor to becoming more active in school (Mean=4.01,95% Cl 3.91 to
4.12). Social influences, environmental context and resources, behavioural regulation, beliefs about capabilities, goals,
and reinforcement emerged from the qualitative data as factors influencing PA behaviour at school. The BCW co-
design process resulted in the identification of seven intervention functions, four policy categories and 21 Behaviour
Change Techniques. The Girls Active Project (GAP) intervention, a peer-led, after-school PA programme was proposed.

Conclusions: This paper describes how the BCW, a comprehensive, evidence-based, theory-driven framework was
used in combination with PPl to co-design a school-based intervention aimed to increase adolescent females'PA lev-
els. This approach could be replicated in other settings to develop targeted behavioural interventions in populations
with specific demographic characteristics.

Keywords: Physical activity, Behaviour change wheel, Adolescent female, Intervention development, School-based
intervention, COM-B, TDF, BCTs
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Background

Worldwide, more than three-quarters (81%) of adoles-
cents (aged 11-17) do not meet the World Health Organi-
sation recommended physical activity (PA) guidelines [1].
The World Health Organisation recommends that chil-
dren and adolescents (aged 5-17) do at least an average
of 60min a day of moderate to vigorous physical activ-
ity (MVPA) [2]. The robust evidence that informed these
guidelines on PA for children and adolescents found that
greater amounts and higher intensities of PA are associ-
ated with multiple beneficial health outcomes, including
cardiometabolic health, physical fitness, bone health, cog-
nitive outcomes, reduced adiposity and a reduced risk of
experiencing depression [3]. Research indicates that PA
levels decline during adolescence [4—6] and that there are
clear gender differences between the PA levels of adoles-
cent females and males, with females less likely to meet
recommended guidelines [1, 7, 8]. Evidence also suggests
that socio-economic status is correlated to adolescents’
PA participation [9, 10], where females with lower socio-
economic status are consistently the least active [7]. Inac-
tive adolescents are at a greater risk of long-term ill health
[11], and given that participation in PA during adoles-
cence can be a significant contributor to levels of PA in
adulthood [12, 13], tackling the decline in PA during ado-
lescence is a major public health priority.

There is no widely accepted explanation for the causes
of adolescent females’ physical inactivity, but evidence
suggest influences are multifactorial, including psycho-
logical, social and environmental factors [14, 15]. Females
have cited many barriers to their participation, such as
time restraints, competing priorities, social influences,
low perceived competence, gender social stereotypes
and a dislike for structured sports [16—21]. In addition,
Martins et al. (2021) found that females and low socio-
economic status adolescents faced even further difficul-
ties with environmental factors that were perceived by
adolescents to be barriers to PA, including space, infra-
structure, equipment and unsuitable PA programmes
[18]. Indeed, research indicates that targeting ecologi-
cal domains beyond the individual level is important
in PA interventions for adolescents [22], whilst tailor-
ing these interventions to specific target populations
is essential [23].

The current World Health Organisation ‘Global Action
Plan on Physical Activity (2018-2030)" stated the need
to strengthen the development and implementation
of behavioural public health interventions targeted at
females and vulnerable or marginalised populations,
that engage with and increase PA opportunities [24]. The
school environment is well-known as a potential setting
for targeting PA behaviour among adolescents [25, 26],
yet the evidence for the effectiveness of school-based
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activity interventions is varied [27]. Love et al. (2019)
found that current school-based efforts did not positively
impact young people’s PA across the full day [28], whilst
other reviews found multi-component interventions to
be effective in the promotion of PA [29-31], with cer-
tain intervention strategies, such as after-school PA pro-
grammes indicating efficacy [30].

Public and Patient Involvement (PPI) is defined “as
research being carried out ‘with’ or ‘by’ members of the
public rather than ‘to; ‘about’ or ‘for’ them” [32]. There is
evidence to suggest that PPI in research may facilitate the
process of translating research evidence into practice and
policy [32, 33], contribute to reducing health research
waste [34], and can have beneficial impacts for the ser-
vice users, researchers and community [35], and on the
quality and appropriateness of health research [36].
With the aim to capture the contextual input necessary
to represent the unique youth experience, the use of PPI
‘youth advisory groups’ in health research has increased
in recent years [37]. Of note, Dennehy et al. [38] found
that young people can provide a unique perspective on
the design, conduct and interpretation of research that
it otherwise not accessible to adult researchers. Find-
ings support however, that more work needs to be done
to increase young people’s involvement in youth-related
research [37, 39] and to enable them to influence the
development of interventions that target health and well-
being [40].

Theoretical framework underpinning the intervention
design

Best practice guidelines for developing interventions rec-
ommend using theory as a framework to design the inter-
vention aimed at changing behaviour and suggest that
complex interventions may work best if tailored to local
circumstances [41]. Indeed, there is compelling evidence
that theory-driven school-based PA interventions may be
more effective in increasing adolescents females’ PA lev-
els than non-theory based interventions [31, 42]. Michie
et al. (2011) developed the Behaviour Change Wheel
(BCW) from 19 behaviour change frameworks [43, 44]. It
is a comprehensive method for developing interventions
and is applicable to a range of health behaviours [44]. A
‘Behaviour Change Wheel Guide’ outlines three stages
(eight steps) that should be used to design the behav-
iour change intervention [43]. These are described in the
Methods section.

The COM-B model is at the centre of the Behaviour
Change Wheel framework, which suggests that capa-
bility, opportunity and motivation (COM) interact to
influence behaviour (B) (Fig. 1). There are six COM-B
components: physical capability, psychological capabil-
ity, social opportunity, physical opportunity, reflective
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Fig. 1 The Behaviour Change Wheel (reproduced with written permission from Michie et al. (2014)). Protected by copyright

motivation and automatic motivation. There are three
layers surrounding the COM-B model. The Theoreti-
cal Domains Framework, containing 14 domains, is an
integrative framework developed for cross-disciplinary
implementation and other behaviour change research
[45]. It was added to the Behaviour Change Wheel (form-
ing the second layer in Fig. 1) to allow deeper exploration
of the factors influencing behaviour change. The follow-
ing two layers represent the intervention functions (third
layer, Fig. 1), and policy categories (fourth layer, Fig. 1).
The Behaviour Change Wheel [43] provides an APEASE
(Affordability, Practicability, Effectiveness and Cost-effec-
tiveness, Acceptability, Side effects/safety and Equity) cri-
teria for researchers to consider when selecting relevant
intervention options and content. After information is
obtained from the Behaviour Change Wheel, behaviour
change techniques can be identified via the behaviour
change technique taxonomy [46]. The COM-B model and
Behaviour Change Wheel has been successfully used in
different contexts to inform and design behaviour change
intervention, including providing sexual counselling [47],

decreasing sedentary behaviour in the workplace [48]
and more specifically, increasing PA [49-53].

The aim of this study was to co-design the Girls Active
Project (GAP) intervention to increase PA levels of ado-
lescent females in a single-sex, females-only, designated
disadvantaged post-primary school, using the Behaviour
Change Wheel (BCW) and Public and Patient Involve-
ment (PPI). To our knowledge, this is the first study that
has used this methodological approach.

Methods

Study design

The ‘Behaviour Change Wheel Guide’ was followed for
this intervention development study [43]. A mixed-
method approach was used via questionnaires and
semi-structured focus groups with a sample of ado-
lescent females (aged 12 to 18) and teachers to under-
stand the target behaviour. Discussion groups with a
PPI Youth Advisory Group (adolescent females aged
15 to 17) were used to co-design the school-based PA
intervention through identifying intervention options
and content. Ethical approval for this study was granted
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by Dublin City University Research Ethics Committee
(DCUREC/2019/005).

Recruitment

School

One single-sex, females-only, designated disadvantaged
post-primary school in Dublin, Ireland was recruited. In
Ireland, a classification system known as DEIS (Deliver-
ing Equality of Opportunity in Schools) is used by the
Department of Education to indicate that the school is
based in a community at risk of disadvantage and social
exclusion [54]. Taking into account the normal attrition
rates in such studies, an email of invitation to participate
in the Girls Active Project was sent to the school prin-
cipal of nine single-sex, females-only, DEIS post-primary
schools in Dublin, and a follow-up phone call was made
to explain the purpose of the project. The Girls Active
Project involved two phases; intervention development
and a feasibility trial of the intervention. Three schools
showed interest and two accepted the invitation. Just one
school retained, thus the scope of the project was wid-
ened to include more students. The participating school
had 6 year groups and students were aged from 12 to 18.

Research participants and PPI contributors

Research and Public and Patient Involvement (PPI) are
separate activities, differing in whether the public are
involved as ‘research participants’ or as ‘contributors
to the research process, i.e. PPI contributors. Using the
terms ‘focus group’ and ‘discussion group’ to differentiate
between research and public involvement methods has
contributed to improved clarity in research [55]. For the
purposes of this study, the following definitions by Doria
et al. (2018) were used:

‘Focus groups’ refer to research activities. In focus
groups, researchers collect data by speaking with a group
of research subjects about their experiences. Researchers
use this information to answer research questions and
share their findings in academic journals and gatherings.

‘Discussion groups’ refer to engagement or involve-
ment activities. Discussion groups are a way for the pub-
lic to help plan research projects. Their contributions are
not treated as research data, but instead they help make
decisions that shape the research process.

Research participants All students in the school were
invited to complete a short anonymous questionnaire dur-
ing school hours via an electronic portable device. Since
the questionnaire was of low risk to students, parental/
guardian opt-out (passive) consent was proposed [56, 57].
Conversations took place with the school regarding paren-
tal/guardian opt-out consent where they welcomed this
process. A week prior to data collection, every student
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was provided with an information sheet and a parental/
guardian opt-out consent form to read and take home to
parents/guardians. Students and parents/guardians had
time to understand the information and make an informed
decision. At the start of the questionnaire, students were
asked to provide their assent. Students were excluded from
the study if they had not provided assent or if their par-
ent/guardian had completed the parental/guardian opt-
out written consent form. Six Junior Cycle students (Years
1 to 3) and six Senior Cycle students (Years 4 to 6) were
selected by the physical education teacher and invited to
take part in an audio-recorded focus group facilitated by
the researcher (SMQ) during school hours. Each focus
group aimed to include two students from each year group
and a mix of perceived PA levels, based on, for exam-
ple whether the students participated in physical educa-
tion class or were involved in sports teams or not. It was
believed that the physical education teacher was best
placed to have knowledge regarding this. Each student
provided written informed assent and parental/guardian
consent prior to taking part in the focus group. A Girls
Active Project ‘Steering Committee’ was established in the
school. The physical education teacher provided informa-
tion sheets to members of school staff and parents from
the parents council inviting them to join the Steering
Committee. All Steering Committee members provided
written informed consent before taking part in data collec-
tion. More information on these data collection methods
are explained below (Behaviour Change Wheel Step 4).

PPI contributors Eight Transition Year students (aged
15 to 17) joined a Girls Active Project ‘Youth Advisory
Group’ and participated in five PPI discussion groups to
co-design the school-based PA intervention. In Ireland,
Transition Year is a one-year school programme that can
be taken in the year after the Junior Cycle and before the
two-year Leaving Certificate programme [58]. It is not
a standard academic year. The year is designed around
giving students life skills and a more hands-on aspect to
learning. Written informed assent and parental/guard-
ian consent was obtained from the eight Youth Advi-
sory Group members (PPI contributors). The researcher
(SMQ) facilitated five discussion groups during school
hours, each lasting 80min (a double-class). A guide on
how to actively involve young people in research [59]
was adhered to. The school principal and staff designated
time and space for the discussion groups and ensured
that the students were available.

The behaviour change wheel
The step-by-step method for designing behaviour change
interventions in the Behaviour Change Wheel guide was
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used [43]. This included three stages (eight steps) in the
intervention design process: understand the behaviour
(Stage 1), identify intervention options (Stage 2) and
identify content and implementation options (Stage 3).

Stage 1: understand the behaviour (steps 1 to 4)

The need to increase moderate to vigorous PA levels in
adolescent females is already well established in the lit-
erature [1, 24]. The first PPI discussion group was set-
up with the Youth Advisory Group to introduce the
researcher (SMQ), explain the specified target behaviour
(increase PA levels), the purpose of the Girls Active Pro-
ject and their role as contributors to the research pro-
cess. Step 4 of the Behaviour Change Wheel involved
identifying what needed to change. The Behaviour
Change Wheel guide [43] recommends that data is col-
lected from multiple sources and from more than one
method to understand what needs to change, as this will
increase confidence in the analysis. Drawing from both
the COM-B model and Theoretical Domains Framework,
this study used a mixed-method approach (question-
naires and semi-structured focus groups) with multiple
research participants (students and teachers).

Questionnaires The student questionnaire took
approximately 10min to complete. It was anonymous
and captured information including their age, year group
(year 1 to 6) and current PA levels via the PACE+ scale
[60]. The PACE+ scale is a two-item PA questionnaire
for assessing attainment of PA guidelines and has been
previously validated in a sample of 10-18year old Irish
youth [61]. This instrument has been used with adoles-
cents both nationally [8] and internationally [62] and
has acceptable reliability. Michie and colleagues devel-
oped a COM-B Self-Evaluation Questionnaire (COM-
B-Qvl) for individuals relevant to the COM-B model
[43]. It contains 23 different statements categorised into
‘capability, ‘opportunity’ and ‘motivation. The individ-
ual responds with a yes or no answer. For example, ‘For
me to do physical activity at school, I would have to ...
have more physical strength, e.g. build up muscles for
demanding physical work! Its aim is to gain an insight
into what it would take for the individual to change their
behaviour. Similar to Murtagh et al. (2018) where they
used the Behaviour Change Wheel to design the com-
ponents of a community-based intervention to improve
adolescent female’s PA, the research team ensured that
all of the examples provided in the COM-B-Qvl were
relevant to the target behaviour (PA) and target audience
(adolescents aged 12—18). To gain a further understand-
ing into the factors influencing students’ participation in
PA, the research team replaced the yes or no answer with
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a five-point Likert scale from 1 (strongly disagree) to 5
(strongly agree), similar to that used by Ellis et al. (2019),
when identifying factors influencing postnatal PA [50].
The questionnaire was piloted amongst the Youth Advi-
sory Group at the first discussion group. They under-
stood the questions and no amendments were neces-
sary based on their feedback. The Youth Advisory Group
helped to administer the questionnaires using electronic
portable devices over a one-day period, during which the
researcher (SMQ) and the Youth Advisory Group vis-
ited each classroom individually. Teachers and/or Spe-
cial Needs Assistants were present if any child required
assistance due to reading or physical difficulties. In addi-
tion to the COM-B-Qv1, Michie et al. (2014) developed
a COM-B Behavioural Diagnosis Form (COM-B-D) for
groups/populations. The research team made the same
slight adaptations to the COM-B-D and administered it
to the Steering Committee via a paper-based question-
naire. These questionnaires along with all other data col-
lection tools used can be found in the attached Supple-
mentary Information File 1.

Focus groups Three semi-structured, audio-recorded
focus groups each lasting between 30 to 50min were
facilitated by the researcher (SMQ) during school hours;
one with six Junior Cycle students, one with six Senior
Cycle students and one with the Steering Committee. The
aim of the focus groups were to further investigate which
of the COM-B components might influence adolescent
females’ PA behaviour at school. Questions asked in the
focus groups were developed using the COM-B model
and the Theoretical Domains Framework. The Theoreti-
cal Domains Framework has been validated for use in
behaviour change and implementation research [45]. The
topic guide was assessed by the Youth Advisory Group
at the first discussion group. They understood the ques-
tions and no amendments were necessary based on their
feedback. Handwritten notes were taken by researcher
(SMQ) during each focus group.

Data analysis Questionnaire data was analysed using
IBM SPSS Statistics V.25, including the descriptive data
analysis of participant characteristics. Physical activity
(PACE+) data were scored according to recommended
guidelines [60]. The mean, standard deviation (SD) and
95% confidence interval (CI) for each COM-B statement
response and for each COM-B component was calcu-
lated and categorised into: agree (>4), neutral (>3<4)
and disagree (<3). The focus groups were transcribed
verbatim. Participant confidentiality and anonymity
was maintained by using pseudonyms [63]. The COM-B
model and Theoretical Domains Framework were used
as a combined deductive framework for the analysis [64].
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Each transcript was read and re-read several times and
coded by the researcher (SMQ). These coded transcripts
were reviewed by the research team (SMQ, AS, SJB and
MRS) and any discrepancies were resolved by discussion
to generate a selection of factors influencing adolescent
females’ PA behaviour at school.

Stage 2: identify intervention options (steps 5 and 6)

and Stage 3: identify content and implementation options
(steps 7 and 8)

The remaining four discussion groups with the Youth
Advisory Group (PPI contributors) focused on Stage
2 and Stage 3 of the Behaviour Change Wheel. Lay lan-
guage was used and the Youth Advisory Group were
briefly taught about research and study design in a fun
environment. The researcher (SMQ) intended to build
rapport with the PPI contributors. They played their own
music, engaged with each discussion group and shared
their thoughts and unique perspectives as both adoles-
cent females, and students attending the school. The
researcher (SMQ) aimed for each discussion group to
be enjoyable, and supportive, and for the PPI contribu-
tors to feel valued and heard. The researcher (SMQ)
took notes throughout each discussion group. The ana-
lysed results from the questionnaires and focus groups
(Step 4) were presented to the Youth Advisory Group.
Following Behaviour Change Wheel guidance [43], the
researcher (SMQ) and Youth Advisory Group identified
potentially relevant intervention functions by linking the
COM-B components relevant to the factors influencing
adolescent females’ participation in PA at school, with
intervention functions. Michie et al. (2014) described
an ‘intervention function’ as broad categories of means
by which an intervention can change behaviour. The
APEASE (Affordability, Practicability, Effectiveness and
Cost-effectiveness, Acceptability, Side effects/safety and
Equity) criteria was used to select the most appropri-
ate intervention functions for the Girls Active Project
intervention. The next step (Step 6) in the Behaviour
Change Wheel involved linking the intervention func-
tion to policy categories that are likely to be appropriate
and effective in supporting each intervention function
[43]. The APEASE criteria was used to select the policy
categories most appropriate for the Girls Active Project
intervention. Step 7 required identifying the most fit-
ting behaviour change techniques that could result in
the increase of adolescent females’ PA levels at school. A
behaviour change technique is defined as “an active com-
ponent of an intervention designed to change behaviour”
(Michie et al., 2014, p.145). The Behaviour Change Wheel
includes an extensive taxonomy of 93 consensually
agreed, distinct Behaviour Change Techniques [46]. The
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Behaviour Change Wheel guide offers a list of behaviour
change techniques that are frequently used per interven-
tion function. Behaviour change techniques that did not
meet the APEASE criteria within the context of ado-
lescent females’ PA behaviour at school were excluded,
and the most appropriate behaviour change techniques
were shortlisted and decided on through discussion. The
final step (Step 8) included applying the APEASE cri-
teria to select the most appropriate modes of delivery
for the Girls Active Project intervention. Intervention
dimensions including content, provider, setting, recipi-
ent, intensity and duration were also deliberated and
decided upon. Intervention recruitment and retention
strategies were discussed and Girls Active Project post-
ers were designed to display in the school. The Template
for Intervention Description and Replication (TIDieR)
checklist [65], was employed to specify details of the
intervention containing the who, what, how and where
of proposed intervention delivery (Supplementary Infor-
mation File 3). This was discussed with members of the
Steering Committee and school principal for feedback
and approval. The feasibility trial was registered online:
https://doi.org/10.17605/OSEIO/75HW] (date of regis-
tration: 9th December 2020).

Results

The results of this intervention development study are
presented below in accordance with the three stages
(eight steps) of the Behaviour Change Wheel interven-
tion design process: understand the behaviour (Stage 1),
identify intervention options (Stage 2) and identify con-
tent and implementation options (Stage 3). Lastly, an out-
line of the proposed Girls Active Project intervention is
provided.

Stage 1: understand the behaviour (steps 1 to 4)

Research participants’ characteristics

The student questionnaire was completed by two hun-
dred and eighty-seven students (n=287). A total of 330
females were present in the school on the day of data col-
lection, i.e., 87% of the eligible population completed the
questionnaire. There were no missing data. The students
ranged from first year to sixth year, aged 12 to 18 (Mean
age=14.82, SD=1.71). A total of 1.4% reported to meet
the recommended PA guideline, i.e. an average of 60 min
a day of moderate to vigorous physical activity (MVPA).
While almost all females achieved at least 60min of
MVPA 1 day a week (89%), just 15% achieved it five
times a week. The mean number of days per week that
students undertook at least 60 min of MVPA declined as
they got older (age 12=mean number of days 3.3, to age
18 =mean number of days 2.6.). Six Junior Cycle students
(age range =12 to 15) and six Senior Cycle students (age
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range =15 to 18) participated in the focus groups. Seven
teachers (3 male, 4 female) joined the Steering Commit-
tee and completed the questionnaire and focus group
(n=7).

What needs to change? (step 4)

Table 1 presents student responses to the COM-B state-
ments (n=287). The majority of factors were identified
as being ‘neutral; i.e., mean scores of >3 and<4. ‘Have
more time’ (physical opportunity) to be active in school
was identified by the students as the strongest predictor
(Mean=4.01, 95% CI 3.91 to 4.12). This was followed
by ‘develop a habit of doing it’ (automatic motivation)
(Mean=13.97, 95% CI 3.87 to 4.07), and feel that I want
to do it enough’ (automatic motivation) (Mean=3.82,
95% CI 3.71 to 3.93). Students would not be more
active if they have more money’ (physical opportunity)
(Mean=2.99, 95% CI 2.85 to 3.12) (i.e. ‘disagree’ mean
score<3). Across the six COM-B components, ‘auto-
matic motivation’ was the strongest predictor to them
being active at school with an overall mean score of 3.78
(95% CI 3.69 to 3.87), followed by ‘reflective motivation’
(Mean=13.76, 95% CI 3.67 to 3.85).

According to the Steering Committee (n=7), the
strongest predictors to increase adolescent females’ PA
participation at school were if the students develop a
habit of doing it’ (automatic motivation) (Mean=4.71,
95% CI 4.26 to 5.17), ‘have more support from others’
(social opportunity) (Mean=4.71, 95% CI 4.26 to 5.17)
and ‘overcome mental obstacles’ (psychological capa-
bility) (Mean=4.71, 95% CI 4.26 to 5.17). To ‘have more
money’ (physical opportunity) (Mean=2.29, 95% CI 1.01
to 3.56) or to ‘have the necessary materials’ (physical
opportunity) (Mean=2.57, 95% CI 2.08 to 3.07) were not
regarded by the Steering Committee as predictors to stu-
dents’ PA participation.

The focus group responses identified six domains in
the Theoretical Domains Framework as factors influenc-
ing adolescent females’ PA behaviour at school. Using
the COM-B model, psychological capability, physical
opportunity, social opportunity, reflective motivation
and automatic motivation were recognised as potentially
important COM-B components to target. A summary of
the identified domains and their associated COM-B com-
ponent is provided in Table 2.

Psychological capability: Behavioural regulation. Many
students didn’t plan when they’ll participate in PA or have
a system in place that objectively managed, monitored,
encouraged or regulated their PA behaviour. “/We have]
no [reminders], unless, you're part of a team and you've
training” (Student B, Senior Cycle). Physical opportunity:
Environmental context and resources. This was the only
domain where there was a clear difference in opinion.
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Barriers were identified by students in the school context
that discouraged them to participate in PA, such as a lack
of options “there isn’t as many [sport] teams for seniors”
(Student C, Senior Cycle) and the changing of uniforms
for physical education class. The Steering Committee
believed that the students had many choices and oppor-
tunities to be active at school, “We have lots of options”
(Teacher F, Steering Committee), “There’s very little we
don’t have” (Teacher B, Steering Committee).

Social opportunity: Social influence. The influence of
peers and classmates was identified as both a facilitator
to PA participation “if your friends are there with you,
you have more confidence” (Student B, Junior Cycle) “Id
probably end up quitting if it weren’t for the people on the
team” (Student B, Senior Cycle), and a barrier to PA par-
ticipation “you won’t do it if there's someone in the group
you don’t get on with, or if none of your friends are doing
it” [and] “I don’t want to look stupid, or have people laugh
at me” (Student D, Junior Cycle). Steering Committee
members also regarded peers’ influence as both a barrier,
“they won’t play because they're afraid of what their mates
would say” (Teacher F, Steering Committee). “It’s always
about how they look, and how they’re perceived. That’s
the number one barrier from what I've seen” (Teacher
C, Steering Committee) and a facilitator to their par-
ticipation in PA, “I think being in a group of friends is a
really positive aspect of them engaging in physical activity
because we know with [Teacher G], we do our class and
its groups of friends that come, and it’s a positive influence
all the time” (Teacher A, Steering Committee).

Reflective motivation: Beliefs about capabilities. “In
terms of capabilities, I think there is loads of capabilities,
but they don’t often see it” (Teacher F, Steering Commit-
tee). Students’ lack of confidence deterred them from
being active or to try new sports and activities. They felt
self-conscious and often compared their own capabili-
ties to that of their classmates, “you become very aware
of yourself when you're surrounded by girls who are very
good at it, and you start to close into yourself” (Student A,
Senior Cycle). Reflective motivation: Goals. Other com-
mitments, such as homework and exams resulted in stu-
dents not prioritising PA or setting goals to participate in
PA, “just trying to fit everything in, you're supposed to get
81 of sleep, then 3 h of study a night, and then be active as
well?” (Student C, Senior Cycle). The Steering Committee
also acknowledged this, particularly as students got older,
“their commitment levels just fall off, and their priorities
change” (Teacher C, Steering Committee).

Automatic motivation: Reinforcement. Students iden-
tified negative reinforcements, such as getting a note in
their school journal if they didn't bring in their correct
uniform for physical education class, but needed more
positive reinforcements to participate in PA at school.
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Table 1 COM-B Questionnaire statement responses by students (n=287)
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Questionnaire statement*

Questionnaire Response

(%)
For me to do physical activity at school, | would have to ... Mean (SD) 95% Cl 1 2 3 4 5 Categorisation **
Capability
1. Know more about why it is important, e.g. have a better understanding  3.17(0.99) 3.06t0329 49 202 352 324 73 Neutral
of the benefits of exercising more
2.Know more about how to do it, e.g. have a better understanding of 349(099) 337t0360 28 150 26.1 429 13.2 Neutral
effective ways of exercising or being physically active
3. Have better physical skills, e.g. learn different exercises or movementsto 349 (1.02) 337t03.61 35 143 26.1 418 143 Neutral
help me be physically active
4. Have better mental skills, e.g. learn how to reason more effectively 325(1.04) 3.13t0338 45 209 293 352 10.1 Neutral
5. Have more physical strength, e.g. build up muscles for demanding 319(1.13) 3.06t03.32 70 230 265 314 122 Neutral
physical work
6. Have more mental strength, e.g. develop stronger resilience against 337(1.03) 325t0349 24 220 244 390 122 Neutral
barriers to being more active
7.Overcome physical limitations, e.g. to get around problems of stature 317(1.06) 3.05t0329 73 195 296 359 7.7 Neutral
of disability
8. Overcome mental obstacles, e.g. develop stronger resilience against the 349 (1.06) 337t0361 38 160 230 415 157 Neutral
temptation to not exercise
9. Have more physical stamina, e.g. develop a great capacity to maintain ~ 3.56 (0.97) 345t03.67 35 108 251 474 132 Neutral
physical effort
10. Have more mental stamina, e.g. develop a greater capacity to maintain 349 (0.97) 338t0361 28 136 272 443 122 Neutral
mental effort
Mean score: psychological capability component (statements: 1,2,4,6,8,10) 3.38(0.70) 3.30to3.46 Neutral
Mean score: physical capability component (statements: 3,5,7,9) 335(0.73) 3.27to3.44 Neutral
Opportunity
11. Have more time to do it, e.g. create dedicated time during the day 4.01(091) 391t04.12 10 63 153 449 324 Agree
12. Have more money, e.g. be given or earn funds to support the behav- 299 (1.17) 285t03.12 7.7 33.1 244 226 12.2 Disagree
jour
13. Have the necessary materials, e.g. acquire better clothes/shoes/other 359 (1.07) 347t0372 49 108 240 408 19.5 Neutral
equipment for the task
14. Have it more easily accessible, e.g. easier access to facilities 3.60(098) 349to3.71 1.7 129 265 415 174 Neutral
15. Have more people around me doing it, e.g. be part of a “crowd” who 326(1.20) 3.12t0340 98 192 202 369 139 Neutral
are doing it
16. Have more triggers to prompt me, e.g. have more reminders at strate- 330 (0.93) 320to341 35 150 362 383 70 Neutral
gic times
17.Have more support from others, e.g. have my friends or classmates 342(1.08) 330to355 49 153 282 359 157 Neutral
behind me
Mean score: physical opportunity component (statements: 11,12,13,14) 355(0.73) 346t03.63 Neutral
Mean score: social opportunity component (statements: 15,16,17) 3.33(0.80) 3.24t0342 Neutral
Motivation
18. Feel that | want to do it enough, e.g. feel more of a sense of pleasure or 3.82(0.94) 371t0393 1.7 77 206 467 233 Neutral
satisfaction from exercise
19. Feel that | need to do it enough, e.g. care more about the negative 355(1.03) 343to367 42 108 279 397 174 Neutral
consequences of not doing it
20. Believe that it would be a good thing to do, e.g. have a stronger sense  3.75(0.91) 3.64t03.86 2.1 70 237 484 188 Neutral
that | should do it
21. Develop better plans for doing it, e.g. have a clearer and better devel-  3.76 (0.88) 3.66t03.86 1.7 59 247 495 181 Neutral
oped plan for exercising regularly
22. Develop a habit of doing it, e.g. get into a pattern of exercising requ- 397 (0.88) 3.87t0407 10 52 185 463 289 Neutral
larly without having to think
Mean score: automatic motivation component (statements: 18,19,22) 3.78(0.76) 36910 3.87 Neutral
Mean score: reflective motivation component (statements: 20,21) 3.76(0.78) 3.671t03.85 Neutral

* participants responded on a scale of 1 (strongly disagree) to 5 (strongly agree)
** mean response to statement categorised as agree >4, neutral >3 <4, disagree <3



Table 2 Summary of behavioural diagnosis using the Theoretical Domain Framework and COM-B components over the three focus groups (n=19)

TDF Domain

Domain Definition

Summary

Participant Quote

COM-B Component

Behavioural regulation

Environmental context and resources

Anything aimed at managing or changing
objectively observed or measured actions

Any circumstance of a person’s situation or
environment that discourages or encour-
ages the development of skills and abilities,
independence, social competence, and
adaptive behaviour.

Adolescent females needed to have sys-
tems in place that they could use for moni-
toring whether they participated in PA.
They needed to action-plan, self-monitor
and adopt procedures or ways of working
that encouraged them to do PA.

Some of the students felt that time, the
changing of uniforms for PE class, not
having PE as an option and the lack of
sport options available in the school, were
barriers to being active.

The Steering Committee felt the school
offered many opportunities for the stu-
dents to be active.

“[we have] no [reminders], unless, you're

part of a team and you've training” (Student

B, Senior Cycle).

“I think reminders would work. Like get
the teachers to write 'PE tomorrow’on the
board. Or get the prefects to remind the
class to remind them to bring in the gear
for the next day” (Student F, Junior Cycle).

“it's a massive effort to change into PE
tracksuits, so [students] just say they forgot
them and not do PE" (Student D, Junior
Cycle).

“there isn't as many [sport] teams for sen-
jors” (Student C, Senior Cycle).

“if you do honours maths you can't do

PE, cause its during that time” (Student B,
Senior Cycle).

“there’s very little we don't have”[and]
“there is no day after school that the hall is
free, and the lunch times too” (Teacher B,
Steering Committee).

“we have lots of options” (Teacher F, Steer-
ing Committee).

Psychological Capability

Physical Opportunity
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Table 2 (continued)

TDF Domain

Domain Definition

Summary

Participant Quote

COM-B Component

Social influence

Beliefs about capabilities

Those interpersonal processes that can
cause individuals to change their thoughts,
feelings, or behaviours.

Acceptance of the truth, reality, or validity
about an ability, talent, or facility that a
person can put to constructive use.

Adolescents needed social support from
their friends, family and classmates to
exercise, and the opportunity to be part
of a group and provide encouragement.
Many of the females felt nervous about
exercising alone and worried about how
they would be perceived by their peers.

Adolescent females lacked confidence in
doing PA, especially alone. They found it
difficult to try new sports or activities and
became self-conscious when doing so.

‘| wanted to join the fitness club, but none
of my friends would do it" (Student A,
Junior Cycle).

“you won't do it if there's someone in the
group you don't get on with, or if none of
your friends are doing it" [and] "l don't want
to look stupid, or have people laugh at me”
(Student D, Junior Cycle)

“if your friends are there with you, you have
more confidence” (Student B, Junior Cycle).
“Id probably end up quitting if it weren't
for the people on the team” (Student B,
Senior Cycle).

“people would rather do other stuff, like
hang out with your friends” (Student F,
Senior Cycle).

“they won't play because they're afraid of
what their mates would say” (Teacher F,
Steering Committee).

“it's always about how they look, and how
they're perceived. That's the number one
barrier from what I've seen” (Teacher C,
Steering Committee).

“| think being in a group of friends is a
really positive aspect of them engaging

in physical activity because we know with
[Teacher GJ, we do our class and its groups
of friends that come, and it’s a positive
influence all the time” (Teacher A, Steering
Committee).

“it's difficult when you're trying something
new” (Student F, Junior Cycle).

“you become very aware of yourself when
you're surrounded by girls who are very
good at it, and you start to close into your-
self”(Student A, Senior Cycle).

“| think their confidence levels are on the
floor” (Teacher C, Steering Committee).

“in terms of capabilities, | think there is
loads of capabilities, but they don't often
see it"(Teacher F, Steering Committee).

Social Opportunity

Reflective Motivation
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Table 2 (continued)

TDF Domain Domain Definition

Summary

Participant Quote

COM-B Component

Goals Mental representations of outcomes or end
states that an individual wants to achieve.

Reinforcement Increasing the probability of a response
by arranging a dependent relationship, or
contingency, between the response and a

given stimulus.

Other priorities, for example homework,
exams, family and social life competed for
adolescent female’s time. They struggled
to balance it all and needed to feel that PA
was a priority.

Adolescent females needed to feel that
they wanted to do PA and for it to be fun/
enjoyable. They liked having choice/auton-
omy and being with friends. There were
punishments in place for not partaking

in PE at school, but felt that they wanted
more positive reinforcement for them to
participate in PA.

“when teachers give us homework, they
give us a lot and like you don't have the
time to do it at home, and you want to do
exercise, but you can't because you've stuff
at home to do” (Student B, Junior Cycle).
“just trying to fit everything in, you're
supposed to get 8h of sleep, then 3h of
study a night, and then be active as well?"
(Student C, Senior Cycle).

“their commitment levels just fall off, and
their priorities change” (Teacher C, Steering
Committee).

“stuff with friends. Or even if they did ‘trial
classes, which would introduce new peo-
ple to a sport” (Student F, Junior Cycle).
“they [teachers] don't change the sport,
even if we say we don't like it" (Student D,
Senior Cycle).

“it's important to balance fun and competi-
tion — it wouldn't be fun without the com-
petition either, a mix of the two is good”
(Student A, Senior Cycle).

“I think in first year, they say you have to
join at least one team but that's it. They tell
us to join one team, but we're not followed
up on it" (Student E, Senior Cycle).

“youd get a bad note into your journal if
you didn't bring in your PE gear or if you
refuse to take part” (Student C, Senior
Cycle).

Reflective Motivation

Automatic Motivation

PA Physical Activity, PE Physical Education, TY Transition Year
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They wanted to feel encouraged to participate and liked
having choices. Enjoyment was critical, and a good bal-
ance between competition and fun, “It’s important to bal-
ance fun and competition, it wouldn’t be fun without the
competition either, a mix of the two is good” (Student A,
Senior Cycle). Steering Committee members believed
that more positive reinforcement could be beneficial, and
suggested rewards for students’ PA participation, such as
‘certificates for attendance’

Stage 2: identify intervention options (steps 5 and 6)

The five COM-B components (psychological capability,
physical opportunity, social opportunity, reflective moti-
vation and automatic motivation) that were identified
as potentially important (Step 4) were mapped directly
onto nine intervention functions. After application of the
APEASE criteria, seven intervention functions (educa-
tion, persuasion, incentivisation, training, environmen-
tal restructuring, modelling and enablement) and four
policy categories (communication/marketing, guide-
lines, environmental/social planning and service provi-
sion) were selected. Intervention functions (coercion and
restriction) and policy categories (fiscal measures, regu-
lation and legislation) were not considered acceptable or
practical in this study context. More information on this
selection process is provided in the Supplementary Infor-
mation File 2.

Stage 3: identify content and implementation options
(steps 7 and 8)

The majority of the 93 Behaviour Change Techniques
listed were identified as potentially relevant. After
careful deliberation and application of the Behaviour
Change Wheel APEASE criteria, 21 were selected as
most appropriate to increase adolescent females’ PA
levels in this school setting. The 21 Behaviour Change
Techniques, their definitions and strategies on how
they will be operationalised are presented in Table 3.
The preferred mode of delivery was ‘face-to-face” at a
group-level via peer-delivered exercise classes. This was
supported by ‘distance’ delivery at a population-level.
Details of the Girls Active Project intervention and
benefits of participating in PA will be communicated
to the students, parents/guardians and school staff via
the school’s digital media (social media), newsletter
and posters displayed in the school. This aims to pro-
vide information about the Girls Active Project, and
also encourage social support from students’ families,
peers and school staff. For mode of delivery (Step 8), a
summary of the APEASE criteria selection process and
intervention dimensions can be found in the Supple-
mentary Information File 2.
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The Girls Active Project intervention

The proposed Girls Active Project intervention was a
peer-led, after-school PA programme. Exercise classes
would be delivered by Transition Year students (inter-
vention providers known as ‘Project Leaders’) to other
students (intervention recipients) on a weekly basis for
45-min after school. Classes would be supervised by an
adult. Project Leaders work as a team to choose what
activities they deliver (e.g. dancing, boxing, football) and
change it on a weekly-basis to offer variety to the stu-
dents attending. The Girls Active Project intervention
aimed to be enjoyable, inclusive and supportive. Inter-
vention recipients would have opportunities to win prizes
(e.g. vouchers or other valued objects) and receive a ‘Girls
Active Project Certificate’ after their participation. The
completed TIDieR checklist is shown in Supplementary
Information File 3. Following discussions with the school
principal and physical education teacher, it was agreed
that the Girls Active Project would be implemented and
integrated into the school PA policy, and the interven-
tion would be trialled the following academic term. The
feasibility trial was registered online: https://doi.org/10.
17605/OSEIO/75HW] (date of registration: 9th Decem-
ber 2020). The findings from the feasibility trial will be
reported on separately.

Discussion

This methodological paper outlines how the Behaviour
Change Wheel, a comprehensive, evidence-based, the-
ory-driven framework was systematically used in com-
bination with a PPI approach to develop a school-based
intervention to increase adolescent females’ PA levels
in a single-sex, females-only, designated disadvantaged
post-primary school in Ireland. This transparent inter-
vention development process to co-design a behaviour
change intervention could facilitate future replication,
and may be useful for other researchers. The use of the
Behaviour Change Wheel and Theoretical Domains
Framework contributes to behavioural science method-
ology. Furthermore, the behavioural analysis performed
adds to the body of knowledge on the range of factors
influencing adolescent females’ PA behaviour.

Understanding adolescent females’ physical activity
participation at school

Consistent with previous research [1, 7, 8], the PA lev-
els of adolescent females in this sample were far below
recommended guidelines for optimum health. As part
of Step 4 in the Behaviour Change Wheel, the aim was
to systematically identify the factors influencing adoles-
cent females’ PA behaviour at a single-sex, females-only
post-primary school using the Theoretical Domains
Framework and COM-B model. Data from twomethods
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Table 3 Selected behaviour change techniques for the Girls Active Project intervention and intervention strategy

Selected Behaviour Change Technique (code)
Definition?

Girls Active Project Intervention strategy

Goal setting (behaviour) (1.1)
Set or agree a goal defined in terms of the behaviour to be achieved.

Action planning (1.4)

Prompt detailed planning of performance of the behaviour (must include
at least one of context, frequency, duration and intensity). Context may
be environmental (physical or social) or internal (physical, emotional or
cognitive).

Monitoring of behaviour by others without feedback (2.1)

Observe or record behaviour with the person’s knowledge as part of a
behaviour change strategy.

Social support (practical) (3.2)
Advise on, arrange, or provide practical help (e.g., from friends, relatives,
colleagues, ‘buddies’ or staff) for performance of the behaviour.

Social support (emotional) (3.3)
Advise on, arrange, or provide emotional social support (e.g., from friends,
relatives, colleagues, ‘buddies’or staff) for performance of the behaviour.

Instruction on how to perform a behaviour (4.1)
Advise or agree on how to perform the behaviour.

Information about health consequences (5.1)
Provide information (e.g., written, verbal, visual) about health conse-
quences of performing the behaviour.

Monitoring of emotional consequences (5.4)
Prompt assessment of feelings after attempts at performing the behav-
jour.

Demonstration of the behaviour (6.1)

Provide an observable sample of the performance of the behaviour,
directly in person or indirectly e.g., via film, pictures, for the person to
aspire to or imitate.

Prompts/cues (7.1)

Introduce or define environmental or social stimulus with the purpose of
prompting or cueing the behaviour. The prompt or cue would normally
occur at the time or place of performance.

Behavioural practice/rehearsal (8.1)

Prompt practice or rehearsal of the performance of the behaviour one or
more times in a context or at a time when the performance may not be
necessary, in order to increase habit and skill.

Habit formation (8.3)
Prompt rehearsal and repetition of the behaviour in the same context
repeatedly so that the context elicits the behaviour.

Generalisation of a target behaviour (8.6)
Advise to perform the wanted behaviour, which is already performed in a
particular situation, in another situation.

Credible source (9.1)
Present verbal or visual communication from a credible source in favour
of or against the behaviour.

Material incentive (behaviour) (10.1)

Inform that money, vouchers or other valued objects will be delivered
if and only if there has been effort and/or progress in performing the
behaviour.

Material reward (behaviour) (10.2)
Arrange for the delivery of money, vouchers or other valued objects if and
only if there has been effort and/or progress in performing the behaviour.

Intervention recipients set a goal to attend a weekly after-school PA pro-
gramme where they partake in an exercise class.

Recipients are asked to plan to attend the weekly after-school PA pro-
gramme.

Recipients’behaviour is monitored at the weekly after-school PA pro-
gramme.

Practical help is provided to recipients at the after-school PA programme.
Parents/guardians are advised (via written form) to provide practical help to
facilitate their daughters participation.

School staff are advised (verbally) to provide practical help to facilitate
students’ participation, such as volunteering to supervise the weekly after-
school programme.

Emotional social support is provided to recipients at the after-school
programme.

School staff and parents/guardians are advised to provide encouragement
and emotional support to facilitate PA participation.

Project Leaders (intervention providers) advise on how to perform PA at the
after-school programme.

Information on the benefits of regular participation in PA are explained to
intervention recipients (verbally).

Each week, intervention recipients are asked how they feel after the exer-
cise class.

Project Leaders (intervention providers) demonstrate how to perform PA at
the after-school programme.

Intervention recipients receive emails from the school to remind them to
participate in the weekly after-school PA programme.

School staff and parents/guardians are advised to provide regular verbal
reminders. These prompts reinforce other BCTs by reminding recipients of
the benefits of PA (5.1) and action planning (1.4).

Recipients practice PA at each exercise class in the after-school programme.

Recipients repeatedly participate in PA on a weekly basis at the after-school
programme.

Intervention recipients are advised to be active during the week too. This
generalisation of PA also reinforces the BCT (information about health con-
sequences, code 5.1) by reminding recipients of the benefits of PA.

Present verbal communication by the research team explaining key ben-
efits of regular PA for health.

Inform intervention recipients that they are entered into a raffle to win
prizes (e.g. vouchers or other valued objects) if and only if there has been
progress and/or an effort to participate in the after-school PA programme.

Recipients that have made progress and/or an effort to participate in the
after-school PA programme are entered into a raffle to win prizes (e.g.
vouchers or other valued objects). Prizes are delivered to raffle-winners.
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Page 14 of 18

Selected Behaviour Change Technique (code)
Definition?

Girls Active Project Intervention strategy

Non-specific reward (10.3)
Arrange delivery of a reward if and only if there has been effort and/or
progress in performing the behaviour.

Social reward (10.4)
Arrange verbal or non-verbal reward if and only if there has been effort
and/or progress in performing the behaviour.

Non-specific incentive (10.6)
Inform that a reward will be delivered if and only if there has been effort
and/or progress in performing the behaviour.

Restructuring the social environment (12.2)

Change, or advise to change the social environment in order to facilitate
performance of the wanted behaviour or create barriers to the unwanted
behaviour (other than prompts/cues, rewards and punishments).

Verbal persuasion about capability (15.1)
Tell the person that they can successfully perform the wanted behaviour,
arguing against self-doubts and asserting that they can and will succeed.

Recipients receive a researcher signed ‘Girls Active Project Certificate of
Award’for their participation.

Project Leaders (intervention providers) also receive a researcher signed
‘Girls Active Project Certificate of Achievement'for their participation in the
Girls Active Project.

Congratulate intervention recipients after each exercise class that they
participate in.

Inform intervention recipients that they will receive a (researcher) signed
‘Girls Active Project Certificate of Award'for their participation in the Girls
Active Project.

Implement the Girls Active Project peer-led, after-school programme into
the school environment to facilitate PA.

Include the Girls Active Project in the School PA policy to serve as the
school's commitment to support and encourage their students to partici-
pate in PA. The policy is agreed to by the principal and Steering Committee
and signed by the school principal.

Advise the school that it is pre-arranged for an adult (e.g., Steering Commit-
tee member, physical education teacher, school staff, parent/guardian) to
supervise the weekly programme. For the feasibility study, the researcher
and physical education teacher will supervise the PA programme.

Empower, encourage and motivate intervention recipients to be physically
active. Tell recipients that they can successfully increase their participation
in PA, despite current fitness levels and/or capabilities.

@ Based on definitions reported in Michie et al. (2014)

Abbreviations: PA Physical Activity, PE Physical Education, GAP Girls Active Project, BCT Behaviour Change Technique

(questionnaires and semi-structured focus groups) with
two groups of stakeholders (students and teachers) were
complementary; the questionnaire quantified the factors
influencing adolescent females’ PA behaviour at school
and the qualitative data provided in-depth perspectives
explaining these factors.

In the current study, ‘having more time’ was identi-
fied by the students as the strongest predictor to them
being more active at school. Previous research indicates
that time constraints are a major barrier to PA participa-
tion for adolescent females [16, 18, 20]. Lack of time was
cited by post-primary females as the main reason for not
taking part in more activities/sport in a national study
conducted in 2010 [16], followed by feelings of incompe-
tence, not liking sport and no suitable activities offered.
Students in this current study identified barriers to PA
in the school environment, such as a lack of PA options
and the changing into their physical education uniforms.
These barriers have also been cited in previous studies
[17-21]. The adolescent females that were not part of a
sports-team identified a lack of self- behavioural regula-
tion, and many of the students acquired limiting beliefs
about their capabilities to do PA. Indeed, low levels of
perceived competence [16, 20, 21], low levels of self-effi-
cacy for being physically active [15, 18] or a lack of con-
fidence in skills [17], have often been cited by adolescent

females as common barriers to PA participation. Of note,
research indicates that behaviour regulation and per-
ceived competence are correlated with PA in adolescent
females [66, 67]. Consistent with previous research [16,
18, 20] both the Steering Committee and students in this
study recognised that social influences, particularly their
peers’ influence, can be either a barrier or facilitator to
PA participation. Lastly, adolescent females in this study
identified a lack of positive reinforcements at school that
would encourage them to participate in PA. They wanted
increased choices in PA options and for PA to be 'fun’
and enjoyable. Providing adolescent females with ‘youth
agency’ and autonomy in PA activities, more emphasis
on fun and involvement rather than skill and competi-
tion, increased choice, and offering a variety of activities
to promote PA are common recommendations across the
literature [18-20].

Intervention development

Similar to two previous studies that used the Behaviour
Change Wheel to design PA interventions, the process
was considered time-consuming [51, 52] due to the large
volume of choice. Despite this, the research team consid-
ered the Behaviour Change Wheel to be a useful frame-
work to co-design the intervention. Given the scope of
options provided, other behaviour change interventions
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using the Behaviour Change Wheel in the school-setting
may produce different results. The discussion groups
allowed the researcher (SMQ) and Youth Advisory Group
(PPI contributors) to consider the full range of options
and to choose the most appropriate through a systematic
evaluation of theory and evidence, whilst ensuring that
the range of opportunities being created were matched
to the preferences of the students. The experience of cap-
turing the views of adolescent females in the intervention
design process and identifying specific strategies that
respond to their interests and needs was perceived to be
invaluable by the research team.

The proposed Girls Active Project intervention was
a peer-led, after-school PA programme, containing 21
Behaviour Change Techniques. There is evidence to sug-
gest that after-school PA programmes [68], changes in
the school environment [30], and peer support [29] can
be promising intervention strategies to increase adoles-
cents’ PA participation. Moreover, a systematic review by
Ginis et al. (2013) found that peer-delivered PA interven-
tions can lead to significant increases in PA that are simi-
lar in magnitude to increases achieved by those delivered
by professionals [69].

Strengths and limitations

Strengths

This paper describes a novel approach to designing
a school-based PA intervention using the Behaviour
Change Wheel in combination with a PPI approach.
Obtaining data via a mixed-methods approach (question-
naires and focus groups) and use of multiple sources (stu-
dents and teachers) strengthened our understanding of
adolescent females’ PA behaviour in this context. Stake-
holder buy-in played a significant role in this study. The
Youth Advisory Group, students and school staff, includ-
ing the Steering Committee members and school prin-
cipal were fully supportive of the Girls Active Project.
The Youth Advisory Group in particular took owner-
ship of their role as PPI contributors and truly engaged
in the research process. A high proportion of the eligi-
ble research participants (students attending the school)
completed the questionnaire. Previous research suggests
that a contributing factor to a high response rate could
be the use of parental/guardian opt-out consent [56, 57].

Limitations

A limitation of using parental/guardian opt-out consent
was that ethically, no personal identifying information
could be collected. This included students’ home street
address, often used to identify one’s social deprivation
status Individual socio-economic status data was not col-
lected. This is a limitation to this study. This study was
conducted in one single-sex, females-only, designated
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disadvantaged post-primary school in Ireland. These
findings may not be generalisable to the wider commu-
nity. The views and contributions of the eight students
who joined the Youth Advisory Group may not represent
the students in the school. The quantitative data was col-
lected in a day, thus females that were absent that day did
not contribute. Lastly, the PA levels of adolescent females
in this sample were self-reported (subjective), which is
dependent on students’ recall ability [70].

Conclusion

The PA levels of adolescent females in this sample were
far below recommended guidelines for optimum health.
This methodological paper outlines how the Behav-
iour Change Wheel, a comprehensive, evidence-based,
theory-driven framework was systematically used in
combination with a PPI approach to co-design a school-
based intervention to increase adolescent females’ PA
levels. The intervention was tailored to overcome the
barriers to adolescent females’ PA participation and take
account of the preferences of adolescent females. The
paper describes how a mixed-method approach using
the Behaviour Change Wheel and Theoretical Domains
Framework can be successfully applied through a sys-
tematic process to understand the factors influencing
adolescent females’” PA behaviour in the school set-
ting. There are implications to this research. Firstly, the
transparent intervention development process described
could facilitate future replication and may be useful for
other researchers. Secondly, the behavioural analysis
performed adds to the body of knowledge on the range
factors influencing adolescent females’” PA behaviour.
Thirdly, this work has informed practice in the post-pri-
mary school setting - the Girls Active Project interven-
tion has now been implemented and its feasibility study
will be reported on separately.

Abbreviations
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Abstract

Introduction: There is a critical need for interventions that can be feasibly implemented and are effective in suc-
cessfully engaging adolescent females in physical activity (PA). A theory-based, peer-led, after-school PA intervention,
the Girls Active Project (GAP), was codesigned with adolescent females. This study aimed to assess the feasibility of
implementing and evaluating the GAP programme.

Setting: One single-sex, female-only, designated disadvantaged postprimary school (students aged 12-18) in Dub-
lin, Ireland.

Methods: Mixed methods were applied with multiple stakeholders over a 12-week trial (March to May 2021). A sin-
gle-arm study design was used to examine intervention: reach, dose, fidelity, acceptability, compatibility and context.
Feasibility of using proposed self-reported outcome measures (moderate-to-vigorous PA levels, self-rated health, life
satisfaction, PA self-efficacy and PA enjoyment) was also explored. Due to school closure resulting from the COVID-19
pandemic, the intervention was delivered both online and in person in the school setting.

Results: Eight exercise classes were peer delivered by project leaders (n = 6, students aged 15-17) to intervention
recipients (students aged 13-14). Recruitment was low (n = 8, 10% of eligible students, mean age: 13.3 SD: 0.46), yet
retention was high (n = 7/8, 88%). Attendance rates were satisfactory (68%), and the intervention was implemented
with high fidelity (87%). Data completion rates suggested proposed self-reported outcome measures were deemed
appropriate (> 95%), except for weight (50%) and height data (80%). Despite COVID-19 hindering intervention
implementation, both quantitative and qualitative data suggested that stakeholders were satisfied and perceived
the in-person delivered intervention to be compatible with the school setting. Recommended refinements included
extending class duration, introducing different rewards, and boosting programme awareness.

Conclusions: Further thought must be given on how to increase recruitment. Overall, the in-person delivered after-
school PA programme was well-received by stakeholders and shows promise as an intervention that can be feasibly
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implemented and evaluated. Suggested improvements to the GAP intervention programme are recommended,

before continuing to a more robust evaluation.

Trial registration: 10.17605/0SF.I0/75HWJ (prospectively registered, date of registration: 9th December 2020)
Keywords: Physical activity, Adolescents, Female, Behaviour change, Feasibility, Intervention, Peer led, School, Mixed

methods, Implementation, COVID-19

Key messages regarding feasibility

« What uncertainties existed regarding the feasibility?
It was unclear if the Girls Active Project programme
to increase adolescent females PA levels could be
successfully implemented and evaluated in a postpri-
mary school setting.

+ What are the key feasibility findings? Recruitment
was low, yet retention was high. The intervention
was implemented as intended, and most of the pro-
posed self-reported outcome measures were deemed
appropriate. Stakeholders indicated satisfaction with
the in-person delivered intervention and perceived it
to be compatible with the school setting.

+ What are the implications of the feasibility find-
ings for the design of the main study? The in-person
delivered intervention shows promise; however, fur-
ther work is required to revise and test recruitment
strategies. Prior to the main study, refinements to the
intervention should be made based on stakeholder
recommendations, while further consideration needs
to be given to retaining proposed self-reported out-
come measures weight and height, and introducing
direct observation to assess fidelity.

Background

Despite evidence continuing to accumulate on the health
benefits of regular physical activity (PA) for adolescents
[1, 2], globally, 85% of adolescent females (aged 11-17)
are insufficiently physically active [3]. PA levels are par-
ticularly low among females of lower socio-economic sta-
tus [4, 5]. The World Health Organization recommends
that adolescents accumulate at least an average of 60 min
a day of moderate-to-vigorous intensity physical activity
(MVPA) [6]. An age-related decline in PA participation
during adolescence is a consistent finding in the litera-
ture [7, 8], with national evidence to suggest [9] that the
largest reduction in PA levels for females occurs between
second (aged 13-14) and third year (aged 14-15) in
postprimary school. Efforts made to increase the PA lev-
els of adolescents are of particular importance since PA
appears to track reasonably well from adolescence to
adulthood [10]. Furthermore, there is evidence emerging

to suggest that the on-going COVID-19 pandemic has
caused a further decrease in PA participation [11, 12],
especially for adolescents of lower socio-economic status
[11].

There is a critical need to strengthen the development
and implementation of effective interventions to increase
adolescent female PA levels [3, 13]. The school environ-
ment is well-known as a potential setting for targeting
adolescent PA behaviour [14]. Evidence suggests, how-
ever, school-based PA interventions have been minimally
successful at increasing PA levels [15-18]. This indicates
that changing adolescent PA behaviour through school-
based interventions can be challenging. Previous reviews
suggest that multicomponent [16, 19] interventions and
interventions that use a theoretical model or framework
[18, 19] might be most effective in the promotion of PA
for adolescents, with certain intervention strategies, such
as after-school PA programmes conducted in the school
setting showing potential [20].

At postprimary school level in Ireland, traditional
team-based and structured sports dominate extra-cur-
ricular PA, i.e., PA or sport played before, during or after
school, but not part of the curriculum [21]. Given that
participation is higher among males (70%) than females
(57%) and in more affluent students (66%) than less afflu-
ent students (56%) [21], a call for additional extracurricu-
lar PA programmes that appeal to adolescent females of
lower socio-economic status may be warranted. In Ire-
land, a classification system known as DEIS (Delivering
Equality of opportunity in Schools) is used by the Depart-
ment of Education to indicate that a school is based in a
community at risk of disadvantage and social exclusion
[22]. The Girls Active Project (GAP) programme was
codesigned with adolescent females in a designated dis-
advantaged (DEIS) postprimary school in Ireland using
the behaviour change wheel [23] in combination with
a public and patient involvement (PPI) approach. This
novel approach was applied to systematically codesign a
contextually appropriate school-based and theory-based
PA intervention that aimed to meet the needs of adoles-
cent females and provide relevant and meaningful oppor-
tunities for them to be active. Details of the intervention
development process are available elsewhere [24]. The
GAP is a novel, multicomponent, peer-led PA pro-
gramme. It offers female adolescents a readily accessible
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fun and unstructured opportunity to be active with peers
in a supportive and inclusive environment. The females
who codesigned the GAP programme chose for the pro-
gramme to be peer delivered after school in the school
setting. The GAP includes strategies that are commonly
recommended across the literature to promote adoles-
cent females’ PA, such as incorporating social support
[25, 26] and providing females with autonomy through
choice of activity, alongside offering a diverse range of
activities [27-29]. Moreover, given that lack of time has
been identified as a key barrier to school PA policy imple-
mentation [30], engaging students to deliver intervention
components may possibly reduce the burden on teach-
ers [31]. Using a peer-led approach (such as that used in
the GAP programme) in school-based interventions has
become increasingly popular and has shown potential
in increasing adolescent female PA levels [32-34], with
findings to suggest that peer-led PA interventions may
be equally as effective as those delivered by profession-
als [35]. The next step was to assess feasibility of the GAP
intervention programme.

There is a growing appreciation of the significant role
that feasibility studies play in the development and evalu-
ation of complex interventions, primarily its value of
progressing to a larger-scale trial or effectiveness study
[36—-38]. This small-scale real-world testing can provide
information for researchers to enhance the thorough-
ness of a future trial [39, 40] and through publication may
benefit other researchers [41, 42]. Following the Medical
Research Council framework guidance [36], this study
aimed to investigate the feasibility of implementing and
evaluate the GAP intervention (Trial number: https://
doi.org/10.17605/OSEIO/75HW]). The research team
selected the feasibility measures deemed most appropri-
ate for this study based on the research objectives and
available data [43]. These included the following: reach,
dose, fidelity, acceptability, compatibility and context.
This study also explored the feasibility of measuring
the proposed self-reported outcomes (minutes of daily
moderate-to-vigorous PA (MVPA), height, weight, self-
rated health, life satisfaction, self-efficacy related to PA
and PA enjoyment) that will be used to evaluate efficacy
in a future trial [41], by assessing their completion rates.
Reporting data completion rates is consistent with pre-
vious feasibility studies [44, 45] and proves useful as this
information can help inform intervention refinements
and provide additional support for the feasibility of using
these outcome measures [43].

The specific objectives of this feasibility study were as
follows:
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1. Capture the recruitment and retention rates of inter-
vention recipients and explore factors influencing
participation (reach).

2. Determine attendance rates and the extent to which
intervention providers implemented the intervention
as intended (dose and fidelity).

3. Assess the feasibility of using proposed self-reported
outcome measures (data completion rates).

4. Explore stakeholders’ satisfaction with the interven-
tion (acceptability).

5. Examine the perceived fit and sustainability of the
intervention in the school setting (compatibility).

6. Understand context, i.e. the external factors that
affected intervention implementation (context).

Method

Design and setting

A mixed-methods single-arm feasibility trial was con-
ducted in a female-only, designated disadvantaged
postprimary school in Dublin, Ireland. This school had
previously participated in the codesign of the GAP pro-
gramme [24] and was therefore familiar with the inter-
vention and proposed processes involved. To ensure
it reflected the realities of the intervention setting [37],
this study involved multiple stakeholders (intervention
recipients, intervention providers, school staff and par-
ents/guardians). The feasibility measures and their defi-
nitions, stakeholders involved, data collection tools and
the timeframe of each objective as they relate to the pre-
sent study are provided in Table 1. The reporting of this
study followed the Consolidated Standards of Reporting
Trials (CONSORT) 2010 [46] statement with extension
to randomised pilot and feasibility trials (Supplemen-
tary file 1) and the Template for Intervention Description
and Replication (TIDieR) checklist [47] (Supplementary
file 2). Ethical approval for this study was granted by
the Dublin City University Research Ethics Committee
(DCUREC/2019/005).

The COVID-19 pandemic implications for this study

In January 2021, there was a nationwide lockdown
that involved national school closures. Consequently,
although the intervention was originally designed to be
delivered in person on school grounds, it was divided
into two phases. Both phases were delivered at the same
time (4 pm) each week on the same day (Tuesday). Four
classes were delivered via Zoom during phase 1 using the
online school platform. When schools fully reopened in
April 2021, four classes were delivered in person (phase
2) in the school sports hall or playing field. In response to
COVID-19-related social restrictions, just 1 year group
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was invited to participate as ‘intervention recipients’ This
was a protective measure to avoid integrating students
from different year groups and to accommodate for social
distancing (2 m). Furthermore, school guidelines permit-
ted just one researcher (SMQ) to attend the school to col-
lect data during intervention implementation.

Recruitment and participants

Intervention providers (who delivered it)

Intervention providers were six volunteer transition year
students (aged 15-17) known as project leaders (n = 6).
In Ireland, transition year is a 1-year school programme
that can be taken in the year after the junior cycle (stu-
dents aged 12-15) and before the 2-year leaving certifi-
cate programme (students aged 15-18) [49]. It is not a
standard academic year. Instead, the year is designed
around giving students life skills and a more hands-on
aspect to learning. The six project leaders who expressed
an interest were familiar with the GAP programme from
the codesign process [24]. As a recognition for their time
and effort, project leaders could use the GAP to contrib-
ute towards ‘Gaisce, a national self-development pro-
gramme for young people in Ireland between the age
of 15 and 25 [50]. At the end of the study, each project
leader also received a ‘Girls Active Project’ certificate as
an expression of appreciation (Supplementary file 4).

Intervention recipients (to whom it was delivered)

Given that national evidence suggests the largest reduc-
tion in PA levels for females occur between second
(aged 13-14) and third year (aged 14-15) in postpri-
mary school [9], the school principal, physical education
teacher and authors agreed to target the second-year
students (n = 78, aged 13-14). Intervention recipients
were recruited over two rounds, with the second round
required due to low recruitment experienced at phase
online (during COVID-19 school closure). The number
of intervention recipients who were invited, consented
and completed the questionnaires was recorded at week
1 (phase one baseline), week 8 (phase 2 baseline) and
week 12 (post-intervention). The number of recipients
who withdrew or were lost to follow-up were recorded at
mid-intervention (week 8) and post-intervention (week
12). A standard threshold for study attrition (> 20%) was
employed [43, 51].

The GAP intervention programme was pitched to sec-
ond-year students and their parents/guardians as a fun,
free, peer-led exercise programme suitable for all fitness
levels that included a variety of activities and provided
opportunities to win prizes. Recruitment strategies for
both phases included an information email sent from
the school to each second-year student and school social
media posts on behalf of the research team. ‘Girls Active
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Project’ posters made by students [24] were displayed in
the school prior to school closure (pre-COVID-19 lock-
down, December 2020). In addition, a ‘word-of-mouth’
campaign [52] was employed in phase 2 (in person, April
2021). This involved project leaders visiting each of the
second-year classrooms with the researcher (SMQ) dur-
ing school hours to encourage them to participate in the
intervention. Project leaders explained the purpose of the
GAP intervention programme and answered any ques-
tions their peers had.

Adolescent females were eligible to take part in this
study if they were (a) a project leader or (b) a second-year
student. Eligible students received a letter of invitation
from the school on behalf of the research team contain-
ing information sheets, assent and parental/guardian
consent forms and a PA readiness questionnaire for them
and their parent/guardian to read and sign. If the parent/
guardian answered ‘yes’ to any of the questions in the PA
readiness questionnaire, they were advised to talk to their
general practitioner to discuss if their daughter is able to
participate in the physical requirements of the PA pro-
gramme. Students were excluded from the study if they
had not provided assent or parental/guardian consent or
they had been advised by their general practitioner not to
undertake PA. Participating students were assigned iden-
tification codes to protect identity.

Other key stakeholders

At post-intervention, the parent/guardian of each sec-
ond-year student (1 = 78) was sent a text message from
the school that contained a link to an anonymous online
Qualtrics questionnaire [53]. Informed consent was pro-
vided online. A reminder text message was sent a week
later. Parents/guardians provided their contact details if
they were willing to participate in a short, semi-struc-
tured, audio-recorded phone call interview. School staff
members (two physical education teachers and school
principal) were invited to participate in a semi-struc-
tured, audio-recorded interview on school grounds at
post-intervention. The three school staff members pro-
vided written informed consent prior to the interview.

Intervention delivery

As a team, intervention providers (project leaders)
delivered a 45-min exercise class after school once per
week to intervention recipients. Project leaders mutu-
ally decided what was delivered (intervention content)
and changed it each week. This current study com-
prised eight classes over a 12-week period (March to
May 2021) to accommodate school holidays (2 weeks
during April). Training for the project leaders con-
sisted of meetings during school hours, either online
or in person, with the physical education teacher and
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Table 2 The behaviour change techniques employed during the Girls Active Project intervention trial [23]

Behaviour change technique Week Week Week Week Week Week Week Week
1_class1: 2 _class2: 3_class3: 4 class4: 8 class5: 9 _class6: 10_Class 7: 11_class 8:
HIT dance boxing dance boxing Football basketball dance

Goal setting (behaviour) X X

Action planning X X X X

Monitoring of behaviour by others X X X X X X X

without feedback

Social support (practical) X X X X

Social support (emotional) X X X X

Instruction on how to perform a X X X X X X X X

behaviour

Information about health conse- X X X X X X X X

quences

Monitoring of emotional conse- X X X X X X X X

quences

Demonstration of the behaviour X X X X X X X X

Prompts/cues X X X X X X X X

Behavioural practice/rehearsal X X X X X X X X

Habit formation X X X X X X X X

Generalisation of a target behav- X X X X X X X X

jour

Credible source X X

Material incentive (behaviour) X X

Material reward (behaviour) X X

Non-specific reward X

Social reward X X X X X X X X

Non-specific incentive X X

Restructuring the social environ- X X X X X X X X

ment

Verbal persuasion about capability X X X X X X X X

researcher (SMQ) to collaboratively discuss and for
project leaders to ultimately decide: what was deliv-
ered (for example boxing) and how (for example 5-min
warm-up including skipping, 30 min of boxing with
intervals of bodyweight exercises, 5 min cool down
and stretches). The activities (listed in Table 2 ) were
a result of these discussions, and outlines when the 21
behaviour change techniques were employed during
this intervention trial. At the start of each phase (week
1 and week 8), the recipients were encouraged to set
a goal to attend each week and were informed of the
potential rewards for participation, i.e. a signed ‘Girls
Active Project’ certificate and entries into a raffle to win
prizes, including €20 vouchers. The ‘class plan’ template
and certificates can be found in Supplementary file 4.
Procedures to standardise delivery were used [54], and
a general class structure was followed:

a) Welcome and introductions made to intervention
recipients and mention the purpose of the GAP pro-
gramme

b) Intervention recipients given a chance to contribute
and ask questions

c) Exercises explained and demonstrated and interven-
tion recipients given a chance to practise the exer-
cises

d) Intervention recipients congratulated for participat-
ing and reminded about next week’s class.

It was not mandatory for students to have their cam-
eras on during online classes (phase 1). If project leaders
preferred not to deliver the class with their cameras on,
a suitable YouTube exercise video was chosen instead.
A physical education teacher was present to offer any
modifications to exercises if required. Researcher (SMQ)
attended each class to assist in supervision and if needed
offer encouragement and consultation to project leaders.
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Data collection

Quantitative and qualitative data were gathered to assess
intervention feasibility. All data collection tools used can
be found in Supplementary file 3.

Questionnaires

Recipients were asked to complete a self-reported ques-
tionnaire at every data collection time-point (week 1,
week 8 and week 12). The questionnaire was piloted and
modified with the students who codesigned the inter-
vention [24] to ensure there was no ambiguity in the
questions and to identify any potential problems the
recipients might experience. At baseline, recipients were
asked to complete the questionnaire at home online
(week 1, phase 1), via a link to a Qualtrics [53] question-
naire or on paper (week 8, phase 2) administered by the
researcher (SMQ) during agreed scheduled school hours.
This included a short demographic section capturing
date of birth, nationality, disability status and the name
of the street they lived on. Street names were mapped
against a publicly available ‘deprivation indices’ [55] for
Ireland, which identifies underprivileged areas by esti-
mating deprivation on an 8-point scale (1 = extremely
affluent to 8 = extremely disadvantaged) [55]. Self-
reported outcome measures were captured at every data
collection time-point: week 1 (phase one baseline), week
8 (mid-intervention and phase 2 baseline), and week 12
(post-intervention). Previously validated scales were used
to measure the outcomes, including minutes of daily
moderate-to-vigorous intensity PA (MVPA) [56-58],
self-rated health [58], life satisfaction [59], self-efficacy
related to PA [60-62] and PA enjoyment [61, 63-65].
Clear instructions were provided in written form to each
recipient on how to accurately measure and take note of
their height (to the nearest cm) and weight (to the near-
est 0.1 kg) at home. Data completion rates are expressed
as overall percentages. The mean scores, standard devia-
tions and ranges for each measure are also presented to
provide context.

Self-reported feedback questionnaires were developed
by the authors to capture stakeholder experiences with
various aspects of the intervention. This feedback ques-
tionnaire was integrated into the recipients questionnaire
at week 8 (mid-intervention) and week 12 (post-inter-
vention). A 5-point Likert scale (1: dislike very much to
5: like very much) was used to assess recipients’ satisfac-
tion with the programme. A predetermined mean score
of > 3.5 out of 5 was considered feasible [66]. Recipients
were asked to rate factors influencing participation, such
as ‘my friends; using a 5-point Likert scale (1: not at all
to 5: extremely). Perceived sustainability was assessed
by asking recipients if they would like the programme
to remain in the school and if they would continue to
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participate if it did. Recipients were also asked to share
opinions on how to improve the programme. Project
leaders were asked to complete a similar feedback ques-
tionnaire at post-intervention (week 12).

A total of 20 parents/guardians participated in the
online questionnaire (n = 20, response rate: 26%). It took
approximately 6 min to complete. Parents/guardians of
second-year students were asked to explain why they
thought their daughter did or did not participate, if they
would like for the programme to remain as an option for
students attending the school and provide suggestions
on what the school could do to make it easier for them
as a parent/guardian to enable their daughter to partici-
pate. Parents/guardians of intervention recipients indi-
cated their daughter’s satisfaction with the programme
by rating various statements, (e.g. my daughter enjoyed
participating in the GAP) using a 5-point Likert scale (1:
disagree a lot to 5: agree a lot).

Attendance and delivery logbooks

Student attendance was recorded and monitored by the
physical education teacher and researcher (SMQ). Pro-
ject leaders were asked to complete a short (approxi-
mately 3 min), self-reported provider checklist (‘project
leader logbook’) online using a Qualtrics [53] question-
naire after each class that they attended. Project leaders
received weekly reminder emails to complete the log-
book. The delivery logbook contained an implementation
checklist that was developed by the authors. The check-
list assessed if the class aims (based on the behaviour
change techniques (Table 2)) were delivered that day. A
total of 38 logbooks were requested. Intervention fidel-
ity was measured via the degree to which the treatment
(exercise classes) was delivered as intended by project
leaders. Levels of fidelity previously reported in the lit-
erature were applied, with 80-100% interpreted as ‘high’
fidelity, 51-79% as ‘moderate’ and 0-50% as ‘low’ fidelity
[67-70]. This study aimed for a benchmark of 80% fidel-
ity. Total fidelity is expressed as an average of the class
aims being delivered across the eight exercise classes.

Semi-structured focus groups and interviews

Four semi-structured focus groups occurred dur-
ing school hours, two with intervention recipients and
two with project leaders (week 8 and week 12) lasting
approximately 20 min (range: 17-26 min). Two parents/
guardians participated in a semi-structured phone call
interview, lasting on average 9 min (range: 7-11 min).
These interviews were intentionally designed and spe-
cifically promoted as being short with the intention of
increasing parental/guardian engagement. Despite being
short, the questions asked complemented the parent/
guardian questionnaire and addressed study objectives.
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Semi-structured interviews with the three school staff
members occurred on school grounds at post-interven-
tion lasting on average 26 min (range: 20—33 min).

Topic guides used for the focus groups and interviews
were developed by the authors and aimed to explore
stakeholders’ satisfaction with the GAP programme and
its perceived sustainability in the school and to identify
any contextual factors that may have affected implemen-
tation. Stakeholders revealed what they liked and disliked
about the programme, reasons for participation, and
provided recommendations for future implementation.
Each semi-structured focus group and interview was
audio recorded, and hand-written notes were taken by
the researcher (SMQ). The audio recordings were tran-
scribed verbatim, and pseudonyms were assigned to pro-
tect participant identity.

Data analysis

Descriptive analyses were performed using the Statisti-
cal Package for Social Sciences (SPSS) version 25. Each
proposed outcome measure is represented by a mean
score, as well as a rate of completion. Focus group and
interview transcripts were analysed using a six-step the-
matic approach [71]. Initially, each transcript was read
and re-read several times by the researcher (SMQ), who
developed a sample coding frame. These coded tran-
scripts were reviewed by the remaining authors (SJB,
AS and MRS). The coding frame was refined iteratively
by SMQ, SJB, AS and MRS with subsequent discussions.
Anonymised illustrative quotes supporting emerging
themes were highlighted and agreed by researchers.

Results

Enrolment, who participated and why? (Objective 1)

A total of ten second-year students returned the relevant
documents to take part. Of which, eight completed the
baseline questionnaire (six at week 1 and two at week 8)
and participated in the intervention (n = 8/78, 10.3%).
One student who consented did attend but was absent
on both days of data collection. Another student did
not respond to emails and was eventually lost to follow-
up. Seven recipients completed data collection at week
12, post-intervention (n = 7/8, 87.5%) (Fig. 1). During
the in person delivered classes (phase 2), the physical
education teacher and researcher (SMQ) observed that
additional second-year students attended yet failed to
return the necessary documents to participate in data
collection. Of the eight recipients who did complete the
baseline questionnaire, the mean age was 13.25 (range:
13-14, SD: 0.46), all of Irish nationality (n = 8, 100%) and
with no reported disability (» = 8, 100%). The depriva-
tion indices based on home street addresses ranged from
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‘disadvantaged’ to ‘very disadvantaged’ (mean: 6.4, range:
6 ‘disadvantaged’ to 7 ‘very disadvantaged, SD: 0.52).

Facilitating factors that influenced participation shifted
between both phases of the intervention. Improving
health and well-being and challenging oneself were the
highest rated factors in phase 1 (mean: 4.8, SD: .45),
whereas being with others was the number one facilitator
(mean: 4.8, SD: 0.45) during phase 2, followed by wanting
to be physically fit (mean: 4.40, SD: 0.89). Fun, enjoyment
and socialising with peers were identified as key motiva-
tors, ‘that’s why I did it, I just went, and I actually really
liked it because it’s a nice way to spend time with the girls
as well’ (Intervention recipient I, post-intervention focus
group). Other facilitators to participation included the
desire to feel like they have achieved something and the
lack of alternative options during the COVID-19 pan-
demic. Most parents/guardians believed their daughter
participated to improve health and fitness, ‘she wanted to
get more active and to be more involved in after school
activities’ (parent K, post-intervention questionnaire)
and to spend time with peers, ‘I think she participated
because she enjoys trying out new things and hanging out
with her friends’ (parent J, post-intervention question-
naire). Of less concern, recipients rated the ‘Girls Active
Project’ certificate (mean: 1.80, SD: 1.30, phase 1) and
family (mean: 2.0, SD: 1.23, phase 2) as the lowest moti-
vating factors. Recipients scored the rewards, including
vouchers, as a ‘slightly’ motivating factor in both phases
of the intervention (mean: 2.8, SD: 0.45, phase 1 vs mean:
2.4, SD: .89, phase 2). Despite the project leaders deeming
the rewards a success, ‘I think they were amazing. I think
they enjoyed it and they definitely appreciated it. They
were like ‘T got a voucher for doing something I actually
enjoyed; and then they were like I'm going to keep doing
that' (project leader B, post-intervention focus group),
recipients described the rewards as just a ‘bonus; and not
a leading factor influencing involvement.

Attendance, and was the intervention implemented

as intended? (Objective 2)

Project leaders delivered eight exercise classes, and all
planned behaviour change techniques were employed.
No adverse events were reported. On average, providers
attended 79% of classes (71% phase 1 vs 87.5% phase 2).
Attendance was slightly lower for recipients (68%), with
no significant difference found between phase 1 (67.8%)
and phase 2 (68.7%). A total of 31 delivery logbooks (15
at phase 1 and 16 at phase 2) out of a possible 38 were
completed (82% completion rate). On average, most of
the exercise classes started on time (94%) and were deliv-
ered as planned (87%), ‘“We gave the class the exact plans
as we did in our head, it was great, everyone cooperated
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Enrolment

Assessed for eligibility and
invited to participate (n=78)

|

}

Completed baseline
questionnaire (n=6)

Excluded (n=72)

e Did not return relevant
forms (n=71)

e  Returned forms but did
not participate (n=1)

Allocation

A4

Phase One: Online

Received online intervention

(n=6)

l—»

Intervention recipients who
attended online exercise
classes but did not complete
mid-intervention questionnaire
or focus group (n=1)

e Lost to follow-up (n=1)

Follow-Up &
Analysis

Mid-intervention questionnaire
and focus group (n=5)

v

Analysed (n=5)

Excluded from analysis (n=0)

Enrolment (2)

Remainder of eligible
intervention recipients
re-invited to participate (n=71)

I

In-person

Allocation

New intervention recipients
baseline questionnaire (n=2)
Continuing enrolment (n=5)

Excluded (n=69)

e Did not return relevant
forms (n=68)

e Returned forms but did
not complete baseline
questionnaire (n=1)

l

Phase Two

Received in-person intervention

(0=7)

!

Follow-Up &
Analysis

Post-Intervention questionnaire
and focus group (n=7)

Analysed (n=7)

Excluded from analysis (n=0)

Fig. 1 Flow chart of intervention recipients through this study based on the CONSORT 2010 flow diagram [46]

Table 3 Implementation checklist responses® based on project leaders logbooks

Class aim Phase 1: online (15 Phase 2:in person (16 Total

logbooks) logbooks) intervention (31
logbooks)

1. Welcome and introductions were made 100% yes 100% yes 100% yes

2. Purpose of the Girls Active Project was mentioned 93% yes 69% yes 80% yes

3. Recipients were given a chance to contribute to the discussion 93% yes 100% yes 97% yes

and ask questions

4, Exercises were explained and demonstrated 93% yes 88% yes 90% yes

5. Recipients were given a chance to practice the exercises 50% yes 75% yes 63% yes

6. Recipients were congratulated for joining the class and encour- 100% yes 94% yes 97% yes

aged to be active

7. Recipients were reminded about next week’s class 93% yes 75% yes 83% yes

Total fidelity 89% 86% 87%

2 Options, yes/no/unsure
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brilliantly!” (project leader F, written extract from log-
book phase 2). Project leader absence or an unrelated
injury was cited as reasons why a class was not delivered
as planned. The implementation checklist results are
presented in Table 3. On average, 87% of the aims were
delivered (89% phase 1 vs 86% phase 2). During phase 1,
project leaders believed the recipients were practising the
exercises (aim 5), although said it was difficult to judge
because some recipients had their cameras off, ‘I think
they were actually doing it, but they were just embar-
rassed’ (project leader A, mid-intervention focus group).

Are the proposed outcome measures feasible? (Objective
3)

On average, the rates of completion for the self-reported
outcomes were high at 90%. Table 4 provides a summary
of the outcome data and completion rates at the three
data collection time-points. Weight (kg) and height (m)
data were completed the least by recipients at 50% and
80%, respectively. Completion of MVPA levels, self-rated
health, life satisfaction and PA self-efficacy were 100% at
all data collection time-points.

Were the stakeholders satisfied with the intervention?
(Objective 4)

Satisfaction levels reported by intervention recipients
and project leaders at mid-intervention (week 8) and
post-intervention (week 12) for each aspect of the pro-
gramme are presented in Table 5. Overall satisfaction
rates for both recipients and project leaders indicated
high acceptability of the intervention. Two aspects of the
intervention achieved a mean score of < 3.5 out of 5 and
thus considered not feasible. This included the interven-
tion ‘being online’ (mean: 3.4, SD: 0.55) and project lead-
ers ‘completing the weekly logbooks’ (mean: 3.3, SD: 1.0).

Seven parents/guardians of second-year students
answered ‘yes’ to their daughter taking part in the inter-
vention (n = 7/15, 47%). Most agreed that their daughter
enjoyed the programme (mean: 4.7, SD: 0.82, range: 3-5);
liked that it was peer led (mean: 4.4, SD: 0.89, range: 3-5)
and offered variety (mean: 4.6, SD: 0. 55, range: 4-5); and
liked the timing, dates and duration of the classes (mean:
4.8, SD: 0. 50, range: 4-5).

Overall, the qualitative data also suggested that stake-
holders were satisfied with the intervention. Both recip-
ients and project leaders preferred the intervention
delivered in person, ‘it went a lot better than I thought
it would online, but I preferred it face-to-face’ (project
leader B, post-intervention focus group). Project lead-
ers did not indicate any dissatisfaction with complet-
ing the logbooks, ‘Just the survey? Oh, that was fine,
got that done in like 5 minutes’ (project leader D, post-
intervention focus group). For one project leader, the
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timing and dates coincided with other commitments;
however, they recognised that ‘it’s really hard to find a
time that suits everyone’ (project leader E, post-inter-
vention focus group). Project leaders enjoyed work-
ing with peers and learning new skills ‘we learned how
to take initiative, like if stuff goes wrong, we adapted
and planned different classes and stuft’ (project leader
A, post-intervention focus group) and their leadership
role, ‘it gave us a leadership role in the school for sure.
It made you feel included, and it made you feel like you
had a place to go after school where everyone had the
same interests, and you were all there for the same rea-
son’ (project leader D, post-intervention focus group).
To improve intervention acceptability, project leaders
recommended to extend class duration and provide
extra time at the start of the class to setting up, ‘we
could try set up everything before second years [recipi-
ents] arrive so that we are prepared, and it doesn’t
take up class time’ (project leader E, feedback ques-
tionnaire). Additional promotional activities from the
school to encourage participation was also suggested,
‘the school didn’t really like promote it that much, like
they could have posted it more and put it on the Insta-
gram pages, I think that would have of like helped more
people come’ (project leader A, post-intervention focus
group).

Recipients disliked that not many students enrolled
and equally suggested that the school further pro-
motes the GAP programme through weekly remind-
ers, more posters and announcements via the school
intercom and social media posts, ‘put up a few pictures
or a link or if there was a little video put together of
what one class is literally like’ (intervention recipient
D, post-intervention focus group). Recipients described
how they enjoyed the exercise classes because they got
to spend time with friends, relieve stress, did not feel
judged and liked that the project leaders were close
in age. They also expressed their satisfaction with the
variety of activities offered as it introduced them to
new activities, ‘they’re things that like I wouldn’t pick
myself but then when I done it, it was good’ (interven-
tion recipient B, mid-intervention focus group) and
kept it fun, ‘if it was the same every week, it would just
get boring like’ (intervention recipient C, post-inter-
vention focus group). In the phone call interview, one
parent/guardian described how it was the variety that
attracted her daughter to participate, ‘it was because
you were doing a bit of something different every week.
That’s what made her, that’s what appealed to her’ (par-
ent 2, interview). Both parents/guardians suggested
additional encouragement from the school would
increase participation and improve its acceptability, ‘I
suppose if they could point out that it was more fun
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Table 5 Satisfaction levels reported by intervention recipients and intervention providers on aspects of the Girls Active Project at mid-

intervention and post-intervention

Aspect of the Girls Active Project intervention

Intervention recipients

Intervention recipients Intervention providers Categorisation®

(n:5) (n:7) (n:6)

Week 8: mid- Week 12: post- Week 12: post-

intervention (phase 1) intervention (phase 2) intervention (overall)

Mean (SD) Range Mean (SD) Range Mean (SD) Range
Organisation 4.6 (0.55) 4-5 5.0 (.00) 5-5 43(0.82) 3-5 Feasible
Class duration 4.6 (0.55) 4-5 5.0 (.00) 5-5 4.2(047) 4-5 Feasible
Dates of delivery 48 (045) 4-5 4.7 (0.76) 3-5 40(1.1) 2-5 Feasible
Start and end time 4.8 (045) 4-5 5.0 (.00) 5-5 3.5(0.55) 3-4 Feasible
Variety of activities 44(0.89) 3-5 49(0.38) 4-5 48(041) 4-5 Feasible
Delivery of activities (project leaders) 4.8 (045) 4-5 49 (0.38) 4-5 NA NA Feasible
Information provided 46 (0.55) 4-5 46 (0.79) 3-5 NA NA Feasible
It being online 3.4(0.55) 3-4 NA NA NA NA Not feasible
It being in person NA NA 5.0 (.00) 5-5 NA NA Feasible
Being a leader delivering the classes NA NA NA NA 4.8(041) 4-5 Feasible
Completing the weekly logbooks NA NA NA NA 33(1.0) 2-5 Not feasible
Working as part of a team NA NA NA NA 4.7 (0.52) 4-5 Feasible
Overall satisfaction 5.0 (.00) 5-5 4.7 (0.76) 3-5 4.7 (0.52) 4-5 Feasible

Scale scores: 5-point Likert scale (1: dislike very much to 5: like very much)
Abbreviations: SD standard deviation, NA not applicable

2 A predetermined mean score of > 3.5 out of 5 was considered feasible

than anything, you know? It wasn’t like it was work’
(parent 2, interview).

School staff members also liked that the programme
provided students with an opportunity to try new
activities, ‘I think when you give those opportunities
then of doing a variety of things where they get the
opportunity to try them out, it's huge because then
that could be their thing that they actually go on to
do’ (school staff member A, interview). They believed
the students involved enjoyed it, ‘you can see them
laughing and joking, and that’s what I liked about it,
it’s simple and effective and they come away from it
happy’ (school staff member B, interview) and particu-
larly liked that, unlike many other extra-curricular PA
programmes, the emphasis was not on competition or
performance, ‘it was about getting involved and just
enjoying physical activity, which I really enjoyed that
aspect of it’ (school staff member C, interview). Staff
members expressed satisfaction with the intervention
being peer-led ‘it’s great because I think we have stu-
dents that have a great ability to lead and they obvi-
ously look up to each other, especially the younger
years to the older years’ (school staff member A, inter-
view) and cited many positive impacts the intervention
had on the students involved, alongside being active,
such as socialising, gaining a sense of belonging, and

particularly for project leaders, to feel trusted and
develop leadership skills.

To enhance intervention acceptability, staff members
recommended extending class duration from 45 min to
1 h, creating more reminders and introducing differ-
ent rewards to maintain student involvement, such as a
‘Girls Active Project’ t-shirt. Staff members considered
the intervention acceptable yet were open to modifi-
cations, ‘I think as it goes on in the future, we’ll see
where it can be developed as well when it’s more estab-
lished in the school. And then if there are tweaks and
things that need changing, we could do it then’ (school
staff member C, interview).

Was the intervention perceived as compatible

with the school setting? (Objective 5)

All project leaders (100%, n = 6/6), most parents/guard-
ians (92%, n = 12/13) and most recipients (80%, n = 4/5
phase 1 vs 85.7%, n = 6/7 phase 2) wanted the programme
to remain in the school. Project leaders perceived the
programme as an appropriate fit, ‘I loved it and it would
be a great thing to keep in the school’ (project leader C,
feedback questionnaire), with six of them (100%, n = 6/6)
reporting that they would recommend becoming a pro-
ject leader to other students ‘I would definitely recom-
mend it as it is an amazing, fun and rewarding experience
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and not only does it develop your fitness skills, but your
leadership ones also’ (project leader E, feedback ques-
tionnaire). More recipients reported that they would
continue to participate if it were delivered in person than
online (85.7%, n = 6/7 phase 2 vs 60%, n = 3/5 phase 1).
During the post-intervention focus group, some of the
recipients explained how they never participated in other
after-school PA programmes because they perceived
them to be competitive in nature. If given the chance,
however, they would continue to participate in the
GAP programme because it was significantly less com-
petitive, ‘this was a lot more chill’ (intervention recipi-
ent C, post-intervention focus group). Likewise, staff
members acknowledged how the programme attracted
students that were not usually involved in extra-curric-
ular PA clubs, ‘it’s the same girls all the time doing the
same sports, whereas the GAP actually opens up exercise
to a bigger cohort because you're not attracting the same
people, which is good’ (school staff member B, inter-
view). They perceived this as important as it offered an
opportunity for the ‘noncompetitive’ students to engage
with PA, ‘the non-competitive people, they need to have
something. I mean, those are the people youre trying
to keep involved and to get active, so yeah, absolutely, I
think it [the GAP programme] needs to be as fundamen-
tal as the other sports, 100% (school staff member A,
interview). School staff members were optimistic about
the intervention’s long-term potential in the school.
One staff member believed it was less administratively
demanding and required limited involvement in terms
of class delivery when compared to other after-school
PA programmes, ‘it’s easier. I think it gets better results
for less time. So, why wouldn’t you do that?’ (school staff
member B, interview). The perceived sustainability of the
intervention was also influenced by student enjoyment,
I think it’s also far more likely that they continue doing
physical activity if it’s enjoyable in the first place. So, as
a lifelong learning thing, I think it’s far more sustain-
able, even than playing on the school team, because lots
of people do that for a year or two and then they drop
off anyway even if they were sporty. So, from the point of
view of enjoyment and doing it from a health promoting
point of view, I think this was far more sustainable and I
think they’re likely to go with it’ (school staff member C,
interview).

What were the external factors that affected intervention
implementation? (Objective 6)

Barriers

There were external barriers to recruitment. Stakehold-
ers acknowledged that employing recruitment strategies
was difficult due to the COVID-19 pandemic, espe-
cially during school closure, ‘it’s extremely hard to do
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in COVID. Besides emailing and telephone calling, and
getting them to talk to their friends like, they’re not in
school” (school staff member B, interview). Recruiting
and engaging students online were identified as barriers,
‘initially it had to be online you know, and that doesn’t
really work for a lot of our students, as we learned’
(school staff member C, interview). Staff members stated
that many students did not attend compulsory academic
classes online; therefore, anything extra-curricular was
considered increasingly challenging. Additionally, pro-
ject leaders suggested that the intervention being online
was a barrier to participation, ‘you're tired from doing
online school and then you just want to take a break
after it, and then it’s hard to go back online to do it (pro-
ject leader A, post-intervention focus group). Recipients
reported homework and distinct to phase 1 (online), fail-
ing to remember ‘quarantine brain got the best of eve-
ryone’ (intervention recipient B, mid-intervention focus
group) as barriers to participation.

The COVID-19 pandemic continued to affect inter-
vention implementation during phase 2 (in person).
Project leaders felt constrained, ‘even now in school
we're limited in what we can do because of Corona’
(project leader B, mid-intervention focus group). The
eight parents/guardians of second-year students whose
daughter did not take part in the intervention (n =
8/15, 53%) listed homework, other commitments such
as music, a dislike for after-school activities and anxiety
and fears surrounding the COVID-19 pandemic as bar-
riers to enrolment, ‘she is finding it hard to settle back
into school since lockdown, with her anxiety of school’
(parent B, questionnaire).

Facilitators

In contrast to the above, some recipients also consid-
ered the COVID-19 pandemic as an external facilitator
to enrolment due to the lack of other PA options avail-
able, ‘like this was definitely a good option like you know
what I mean, something to do when everything else was
closed’ (intervention recipient A, mid-intervention focus
group). Project leaders could also recognise COVID-19
as a facilitator to enrolment, ‘loads of the places weren’t
open at the time to go and do your exercises’ (project
leader D, post-intervention focus group). Staff mem-
bers identified the school reopening (phase 2, April
2021 post lockdown) as an external factor that positively
affected intervention implementation as it allowed for
the ‘word of mouth’ recruitment strategy to be imple-
mented, ‘the numbers definitely increased over the weeks
and when theyd be in class talking, theyd talk to each
other and encourage each other to go, which is... that’s
huge’ (school staff member B, interview). Staff members
believed that with time, enrolment into the in-person
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delivered PA programme would have increased. Other
identified facilitators included the following: stakeholder
buy-in via the schools’ steady support and commitment,
including use of the online platforms and sport hall
facilities; the positive working relationship and regular
communication with the research team; and the project
leaders, ‘they’re confident students, they’re enthusiastic.
So, you know, that’s a huge strength in a way’ (school staff
member A, interview).

Discussion

This paper presents the reach, dose, fidelity, acceptability
and compatibility of the peer-led, after-school GAP inter-
vention programme, the data completion rates of pro-
posed self-reported outcome measures and identifies the
external factors to implementation. The peer-led, after-
school PA programme was trialled for the first time over
a 12-week period with disadvantaged adolescent females
in a single-sex, female-only, designated disadvantaged
postprimary school in Ireland during the COVID-19
pandemic. This study encountered significant contextual
barriers and challenges with recruitment. The in-person
delivered programme, however, shows promise as an
intervention that can be feasibly implemented and evalu-
ated. Results indicated the intervention was implemented
as intended and was deemed acceptable and compatible
with the school setting. The following paragraphs discuss
the strengths and challenges of this trial and provide rec-
ommendations for future research.

Strengths

Retention rates were high, providing support for the fea-
sibility of this trial. Peers, enjoyment, improving health
and fitness and the wide variety of activities offered were
regarded as essential for initiating and maintaining inter-
est. The logbooks signified that the exercise classes were
delivered with high fidelity (> 80%), suggesting that the
intervention was delivered as intended. These results,
however, must be interpreted with caution since, as often
required [72], the fidelity measures used were developed
specific to this intervention, making it difficult to use
valid and reliable fidelity measures. The average dose
received by recipients (68%) compared positively to simi-
lar feasibility studies on after-school PA interventions
for adolescent females, such as the Girls-Peer Activity
(G-PACT) project [32] which recorded an average of 40%
and 47% attendance in each ‘class’ and ‘choice’ school,
respectively, and the Bristol Girls Dance Project [73] with
an average of 13.3 sessions attended out of a maximum
of 18 (74%). This was a positive finding given that previ-
ous reviews [16, 20] on after-school PA programmes have
emphasised the importance of high programme attend-
ance rates as the effectiveness of a programme strongly
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depended on attendance. In general, completion rates for
the proposed self-reported outcome measures were high.
This demonstrated recipients’ comprehension of the pro-
posed measures and could indicate the feasibility of using
these outcome measures in a future study.

Positive stakeholder responses were particularly wel-
come, given the unprecedented circumstances of the
COVID-19 pandemic during intervention implementa-
tion. Consistent with previous school-based PA inter-
ventions for adolescent females [74, 75], the stakeholders
in this study acknowledged the programme’s potential
to engage inactive students and provide an alterna-
tive option to students who may not be attracted to the
competitive and performance-focused nature of tradi-
tional extra-curricular PA programmes. The stakeholders
also recognised the positive impact the programme had
on the students involved, alongside being active, such as
skill development, which is likely to have implications for
ongoing delivery. The benefits associated with being a
student peer ‘mentor’ or ‘leader’ have been documented
in past peer-led PA interventions [74, 76, 77].

Despite recent findings to support the use of online
interventions to encourage adolescents engagement with
PA [78], given that the GAP programme was designed
and originally intended to be delivered in person after
school in the school setting, it was perhaps unsurpris-
ing that the in-person delivered programme (phase 2)
was deemed more acceptable than online (phase 1). Since
time and staff availability are recognised barriers to the
implementation of PA policies in schools [30], it was
promising to discover that this peer-led intervention was
considered easier to manage and less administratively
demanding than other extra-curricular PA programmes.
High intervention compatibility was also likely to be due
to the codesign work [24] previously conducted with
students in the school. Importantly, this process ena-
bled the programme to be embedded within the school
curriculum and allowed for project leaders’ time to con-
tribute towards the already established ‘Gaisce’ award
[50]. Steady support and commitment from the school,
and the enthusiastic project leaders, were cited as fac-
tors that helped intervention implementation. This high-
lighted the importance of stakeholder buy-in, as found
in previous school-based PA initiatives [79, 80]. Finally,
tailoring interventions to the individual school context is
important for scaling up [79, 81]. Stakeholders” willing-
ness to modify the intervention suggested that they were
engaged and felt empowered to tailor the programme to
suit their context. This in itself is a positive finding.

Challenges
Despite two rounds of recruitment, enrolment was
low. Recruitment is crucial to the success of research
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programmes as high enrolment rates demonstrate that
the programme reached the population for which it was
designed. Adolescent females, particularly from disad-
vantaged groups [82, 83], however, can be a difficult pop-
ulation to reach. The challenges of recruiting adolescent
females into PA interventions have been recognised in
previous research [32, 52, 84].

This study encountered additional contextual barriers
to recruitment attributable to the COVID-19 pandemic.
Employing recruitment strategies during school closure
(phase 1) was difficult given students were not present
in school and the lack of engagement with ‘online school.
Another factor which may have proven to impact recruit-
ment is that after-school PA programmes are often avail-
able to all students in the school or split into junior (first,
second and third-year students aged 12-15) and senior
cycle (4th, 5th and 6th-year students aged 15-18). As
previously discussed, just 1 year group was invited to take
part in this study. This would be unusual school practice
and could have made the recruitment process more dif-
ficult. It was observed that additional students attended
the in-person programme (phase 2) yet failed to return
the relevant documents to participate in data collection.
The perceived burden of returning documents could be a
reason for this. Student absenteeism was a barrier to data
collection identified in this study. A future trial could
encounter similar challenges given that evidence suggests
lower socio-economic status is associated with higher
levels of absenteeism at school among adolescent females
[85]. Despite the fact that the rewards used in this study
(certificates and vouchers) were selected by students in
the codesign process [24], recipients did not in actuality
perceive these rewards as strong motivators influencing
participation.

The two proposed self-reported outcome measures
least completed by recipients were weight and height
data. This could indicate that despite the detailed writ-
ten instructions provided, requesting recipients to record
these measurements at home and complete the question-
naires at school was not feasible. Project leaders deemed
completing weekly logbooks as unfeasible in the feedback
questionnaires; however, they did not indicate any dis-
satisfaction with the task in the focus groups. The online
programme (phase 1) was also deemed unacceptable by
intervention recipients. Most stakeholders agreed that
phase 1 (online) went better than anticipated but found
phase 2 (in person on school grounds) more acceptable
and sustainable. This unique aspect to the study was nec-
essary due to school closure resulting from the COVID-
19 pandemic. Ultimately, similar to O’Kane et al. [86],
who reported challenges with remote data collection dur-
ing COVID-19 lockdown, phase 1 of this current study
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(online) was largely dependent on students’ engagement
with home learning.

Recommended refinements

Low enrolment rates in this study could suggest current
recruitment strategies were ineffective; thus, further work
is required to develop and test recruitment methods.
This could involve codesigning strategies with students,
parents and school staff to ensure the revised strate-
gies are relevant, acceptable and practical. The ‘word of
mouth’ campaign used in phase 2 was considered valu-
able by stakeholders in this study; however, students rec-
ommended to further boost programme awareness via
school announcements and additional posts on social
media, including short videos. Similar to Jago et al. [52],
stakeholders in this study recommended extra emphasis
on enjoyment of classes when pitching the programme
to increase participation. Using a parental/guardian, pas-
sive (opt-out) approach has allowed for greater recruit-
ment of adolescents in previous low-risk, nonintrusive,
school-based PA interventions [32, 34, 44, 74, 79], such as
the Girls-Peer Activity (G-PACT) [32] (94% using passive
consent vs 26% using active consent) and the GoActive
programme [87] (78% using passive consent vs 23% using
active consent). This refinement, however, is dependent
on ethical approval from the institutional research eth-
ics board and agreement from the participating school.
Another viable approach to recruitment [52] includes
providing females the opportunity to sample an exercise
class in a ‘taster session’ before committing to the pro-
gramme. This could enable students to understand what
the GAP programme would involve, without the pressure
of signing up.

The motivating factors to participation identified in
this study, such as being with others and a desire to
improve health and fitness, could also prove useful when
revising recruitment strategies for a future trial. Indeed,
given that friend involvement can be an important fac-
tor affecting PA participation [25, 26], recruiting friend
groups could be used as a potential strategy [84, 88] to
increase recruitment. Other school-based PA interven-
tions have found merit in providing small rewards to
facilitate sustained involvement [73, 76], such as sports
bags or pens [76]. One stakeholder in this study sug-
gested using different rewards, such as a ‘Girls Active
Project’ t-shirt. Further work with adolescent females to
identify what rewards, if any, are acceptable and desir-
able is warranted to potentially improve recruitment and
retention in a future trial.

As per usual school practice for after-school PA pro-
grammes, a future trial, if permitted, should invite addi-
tional year groups to take part. Proposed strategies to
improve research with socially disadvantaged groups,
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such as using flexible data collection methods [82], may
need to be considered as a means to increase level of par-
ticipation in data collection. The PA questionnaire used
in this study to assess the attainment of PA guidelines had
a high completion rate (100%) across all time points. This
approach should be combined with an objective meas-
ure, such as accelerometers, to examine the intervention’s
potential impact on increasing MVPA levels [89, 90].
Given the low completion rate for self-reported weight,
a future trial should reconsider using weight and height
measures. Body image has been previously cited by ado-
lescent females, especially those with low perceived com-
petence and high weight status, as an internal barrier to
PA participation [91]. In contrast, Demetriou et al. [20]
found that females were more receptive than males to
after-school PA interventions that promoted weight con-
trol. Further discussions with stakeholders could be ben-
eficial in deciding if to include weight and height (either
self-reported and/or objective) measures in a future trial.
Additionally, further work with project leaders is neces-
sary to revise the delivery logbooks to improve accept-
ability, while future research could assess the feasibility
of using direct observation to monitor fidelity. Evidence
suggests observational measures [54, 92, 93] or using
a mixed-methods approach (audio recordings, direct
observation and self-reported checklists) [70] to assess
fidelity of intervention delivery may provide a more
insightful understanding of fidelity and its influencing
factors. Furthermore, alongside revising recruitment
strategies, stakeholders suggested extending class dura-
tion from 45 min to 1 h, allocating extra time for project
leaders to set-up at school prior to the exercise class and
creating more reminders for recipients to attend class.

Strengths and limitations of this study

There are strengths to this study. This paper contrib-
utes to the expanding literature on feasibility studies of
school-based PA interventions. Although unintended, the
two-phase delivery of the intervention during COVID-19
allowed us to compare feasibility between an online and
in-person delivered after-school PA intervention. This
feasibility study used a mixed-methods approach and
included multiple stakeholders perspectives (i.e. inter-
vention recipients, providers, parents/guardians, physical
education teachers and school principal). This allowed us
to collect rich meaningful data on feasibility and accept-
ability of the intervention. Another strength of this study
are the learnings and practical recommendations pro-
vided for future research.

There are a number of limitations to this study.
Although it is acceptable given that this study’s primary
aim was to evaluate feasibility, this study involved a small
sample size, and therefore, caution in generalisation is
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warranted. This study did not include an economic evalu-
ation. Assessing the feasibility of using an objective meas-
ure (e.g. accelerometers) to capture adolescent MVPA
levels was not possible due to school closure and travel
restrictions. This study used self-reported PA data, which
is dependent on students’ recall ability [89, 90]. Further-
more, while many of the evaluation tools used in this
study allowed for specificity, a limitation of this approach
is the lack of evidence for the reliability or validity of the
scores that such scales generate. This limitation has been
acknowledged in similar evaluations of school-based
adolescent PA interventions [72, 79].

Conclusion

The in-person delivered intervention was well-received by
stakeholders involved and shows promise as an intervention
that can be feasibly implemented and evaluated. Despite the
COVID-19 pandemic hindering intervention implementa-
tion, classes were delivered as intended, and retention was
high. Enrolment, however, was low, amplifying the need for
further work on revising and testing recruitment strategies.
There were important lessons to be learned from this study,
both with and without the lens of the COVID-19 pandemic.
This paper contributes to the growing body of knowledge
on feasibility studies of after-school PA interventions, where
the sharing of this detailed feasibility work may benefit
other researchers in reusing techniques that have proved
successful or in avoiding similar challenges. The novel GAP
intervention programme should be revised using the rec-
ommendations from this study, before continuing to a more
robust evaluation.
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