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Abstract

The Active School Flag (ASF) is a multi-stage, multi-component, whole-of-school physical activity (PA) programme. This study explored relation-
ships between Irish adolescents’ health literacy, PA knowledge, beliefs and awareness and their efforts to communicate PA messages. Schools
(n = 17) newly enrolled in the ASF programme were invited to participate in a mixed methods study. A questionnaire assessing adolescents’
health literacy, PA knowledge and beliefs about the consequences of behaviour, and ASF programme awareness was completed in five schools.
Statistical analysis involved a hierarchical multiple linear regression. Focus groups (n = 11) were conducted with ASF programme implementers
in ten schools to understand current practices of communicating PA messages. Data were analysed using a reflexive thematic analysis. Males
comprised 62.3% of the sample (N = 483), and 57.1% were junior students (1st-3rd year). The overall model significantly predicted adolescents’
health literacy, F(4, 464) = 56.241, P < .001. Gender (B = -1.09, P=.02), knowledge of PA (B = 0.4, P=.04), and beliefs about the consequences
of behaviour (B = 2.3, P < .001) were significant predictors of health literacy, accounting for 33.2% of the variance. Challenges included low
awareness of, engagement with, and maximizing support for implementing ASFE. The gap identified between the messages communicated and
awareness of ASF requires further research to develop an effective, structured, and standardized PA communication plan for schools to facilitate
policy and practice. Improving adolescents’ knowledge and beliefs about the consequences of PA could improve overall health literacy levels.
Therefore, providing support and guidance to whole-of-school programme implementers for communicating PA messages will help influence
practice and policy.
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Effective communication of physical activity in Irish

The playable video file is available in the online version of this article.
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beliefs about PA is unknown.

works.

e Previous research notes that adolescents’ health literacy, physical activity (PA) knowledge and awareness levels are low or,
at best, satisfactory. Furthermore, the relationship between adolescents’ health literacy and their knowledge, awareness, and

e The school is an ideal setting to promote PA. A whole-of-school approach to PA promotion is recommended. There is little
research on the communication of PA messages with adolescents, particularly in the school setting.

e Adolescents who are female have strong knowledge and beliefs about PA are associated with higher health literacy levels. Efforts
to communicate PA messages in ASF schools lack planning and need standardization to draw comparisons and determine what

INTRODUCTION

Adolescence is a period of rapid development where physical
activity (PA) habits develop and track into adulthood (Hayes
et al. 2019). Worldwide trends show that PA levels decline
during the transition from childhood to adolescence (Guthold
et al. 2020). Physical inactivity is a complex challenge that
requires a whole-of-systems approach, including political,
societal, cultural, economic, and scientific actions and solu-
tions while taking a social-ecological perspective of the prob-
lem (Rutter et al. 2019). A large proportion of adolescents’
waking day revolves around school; it is unique as it has such
a large reach and influence for such an extended period of
their lifespan (Dobbins et al. 2013). Fittingly, a whole-of-
school approach to PA promotion is internationally recom-
mended as one of the eight best investments; however, the
application of a whole-of-systems approach within the school
is not without challenge (Milton et al. 2021, Bengoechea et
al. 2024). A whole-of-school approach has multiple compo-
nents and involves prioritizing and promoting PA to the entire
school community through supportive policies, environments,
and opportunities (Milton et al. 2021).

The Active School Flag (ASF) programme in Ireland is a
whole-of-school approach aiming to make more schools,
more active, more often (www.activeschoolflag.ie). This
multi-stage, multi-component, multi-level programme offers
PA opportunities in the school and community by empow-
ering student voice and leadership. While well established
at the primary school (approx. 5-12-year-olds), the ASF
ongoing implementation at the secondary school (approx.
12-18-year-olds) has challenges and facilitators (Belton et
al. 2020, McHale et al. 2022). The ASF programme imple-
menters include a school PA champion (ASF coordinating
teacher), a member of school management, a staff team, and
a designated class of peer leaders (ASF Transition Year class).
Transition Year is a non-examinable ‘gap’ year, unique to the
Irish secondary education system, located between the first
and second set of state examinations, which aims to promote
social and personal development in adolescents (Clerkin
2012). The ASF coordinating team facilitate the Transition
Year class to plan, promote, and run ASF events and activities
for the school (McHale et al. 2022).

This multi-component programme requires implementers
to complete various activities such as gathering student voice
through a whole-school survey, providing PA opportunities,
e.g. whole-school events, and a ‘did you know?’ campaign
to raise awareness about PA within the school (Ng et al.
2019). McHale and colleagues (2022) highlighted changes
to improve ASF implementation, including introducing (i) a
‘try-it-out’ stage before schools committed to full programme
implementation, (ii) support webinars for the ASF implement-

ers, (iii) improved communication about ASF, and (iv) sup-
port for the ‘did you know?’ campaign. The ASF programme
coordinators perceived a link between the poor communica-
tion about ASF and lack of support for the campaign, with
the low awareness of the programme in the school (McHale
et al. 2022). Consequently, guidelines for running the ‘did you
know?’ campaign have changed; however, our understand-
ing of the impact and operationalization of these revised
campaign guidelines is limited. A recent scoping review that
explored the communication of PA messages with adolescents
confirmed that communications campaigns can positively
impact whole-of-school programmes (Grady et al. 2025).
Thus, it is worthwhile to investigate the ASF ‘did you know?’
campaign further.

Several theories and models suggest that knowledge is a
precursor to behaviour change and a person’s health literacy
is linked to power gained through knowledge (Bandura 1986,
Ajzen 1991, Atkins et al. 2017, Paakkari & George 2018).
Health literacy is defined as the competence to ‘gain access to,
understand, and use information in ways which promote and
maintain good health’ (Nutbeam 1998). Although available
evidence links higher health literacy to more PA, low levels
of health literacy do not appear to moderate the effectiveness
of PA promotion interventions (Buja et al. 2020). However,
adolescents’ health literacy levels, knowledge, and awareness
of PA remain low or, at best, satisfactory (Roth & Stamatakis
2010, Best et al. 2017, Chen & Nam 2017, Jafari et al. 2021,
Gandrieau et al. 2022, Moreno et al. 2023).

To the authors’ knowledge, previous studies have not
explored the possibility of a connection between adolescents’
health literacy, PA knowledge, beliefs, and awareness, and
the ongoing attempts to communicate PA within a whole-
of-school PA-promoting programme. This study attempts
to address the gap in our knowledge by, firstly, examining
whether there is a relationship between the health literacy,
PA knowledge, beliefs, and awareness of adolescents enrolled
in a whole-of-school PA programme and secondly, how PA
is communicated within a whole-of-school PA programme.
Specifically, aims included determining if adolescents’ health
literacy is predicted by PA knowledge, beliefs about the con-
sequences of PA, and awareness of ASF and exploring the link
with the PA messages communicated within ASE.

MATERIALS AND METHODS

Following the Good Reporting of a Mixed Methods Study
(GRAMMS) guidelines, a sequential explanatory mixed
methods design was used to address the research questions
(O’Cathain et al. 2008, Creswell & Creswell 2017) (Supple-
mentary File A). Survey data were collected first to understand
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the associations between the study variables. Subsequently,
focus group data were collected to improve understanding of
the issues of interest and assist with interpreting the survey
results. Therefore, integration occurred during the connection
between the quantitative and qualitative phases and was led
by CG in consultation with the other study authors (Pluye et
al. 2018).

This research received ethical approval from the University
of Limerick Education and Health Sciences Research Ethics
Committee [2018_10_18_EHS]. Before data collection, the
coordinating teacher was issued with digital informed con-
sent forms to distribute to all participants’ parent or guardian.
As data collection took place during COVID-19 restrictions,
the process of gaining consent was aligned to the ethical and
COVID-19 policies and procedures within each school.

Participants

Secondary schools (N =17) new to the ASF programme
(enrolled in September 2021) were invited to participate in
this study at an online training and support webinar in which
all schools were in attendance. A formal invitation was sent
by CG via email to all school management and coordinators.
The ASF coordinators in each school were asked to recruit
one random class per year group to complete an online survey
in November 2021. Similarly, four students were randomly
recruited from the ASF Transition Year class to join an online
semi-structured focus group in May 2022 (end of the school
year). The ASF coordinators were also asked to participate in
a semi-structured focus group to give their perspectives.

Procedure

Data were collected during the 2021-22 academic year. A
parent or guardian provided consent. Participation was vol-
untary and assent was confirmed before participation. An
online survey was completed during teacher-supervised class
time and took approximately 30 minutes to complete.

Online semi-structured focus groups with the ASF Transi-
tion Year programme implementers took place during school
hours and explored how PA messages were communicated
within the programme. Coordinator focus groups included
participants from several schools and took place after school.
Student focus groups were confined within each school and
took place during school hours. An interviewer and assistant
moderator were present at each focus group; these were mem-
bers of a larger research team who had varied experience with
qualitative research (Supplementary File B).

Instruments

The questionnaire collected demographic information, includ-
ing gender, grade, and socio-economic status. The dependent
variable, health literacy, was measured by the valid and reli-
able 10-item health literacy for school-aged children instru-
ment on knowledge and competencies to promote health
(Paakkari et al. 2016).

Independent variables included PA knowledge, beliefs
about the consequences of their behaviour, knowledge of the
PA guidelines, and awareness of the ASF programme. Stu-
dents’ PA knowledge and beliefs about the consequences of
their behaviour were assessed using two subscales from the
Determinants of PA Questionnaire (Taylor et al. 2013). Each
item was assessed using a seven-point scale ranging from one
‘strongly disagree’ to seven ‘strongly agree’. An item assessing
the PA guidelines knowledge adapted from Knox et al. (2015)

asked students to select the correct ‘recommended minimum
amount of moderate-vigorous PA needed for children under
18 for a healthy lifestyle’. Finally, five items developed by the
research team were included to determine the awareness of
the ASF programme.

The overall aim of the semi-structured focus groups was
to explore the implementation of the ASF programme (try-
it-out stage) as a follow-up study to the previous version of
the ASF programme (McHale et al. 2022). Interview script
development was guided by an interview guide development
tool (Damschroder et al. 2022). Reviewed by peers—experi-
enced qualitative researchers (N = 3)—and piloted among the
research team (7 = 6), this led to broad over-arching questions
with probes, which reduced both duplication and question
numbers. Specific questions on the communication of PA
messages within their school were developed to address gaps
identified by McHale et al. (2022) and are highlighted in Sup-
plementary File C. Data were collected by audiovisual record-
ing and moderator note-taking for transcription purposes.
Recordings were transcribed, cleaned, and pseudonymized by
a research assistant.

Data analysis

Gender was initially grouped as ‘male, female, or other’.
However, the ‘other’ gender category had small cell counts
(n = 14) that violated statistical assumptions for both the
chi-square and multiple linear regression tests (Field 2017)
and therefore, was excluded from analyses to ensure statisti-
cal robustness. School grade (1st—6th year) were grouped as
junior (1st=3rd approx. 12-15 years) and senior (4th (Tran-
sition Year)-6th approx. 16-18 years). The family affluence
scale IlI—developed for psychometrically valid for use with
school-aged children—was used to measure students’ self-
reported socio-economic status (Torsheim et al. 2016). Scores
were computed into low (lowest 20%), medium (middle
60%), and high (highest 20%) family affluence. A health lit-
eracy sum score was created, which was then recoded into
three categories: low (10-25), medium (26-35), and high
(36-40) health literacy levels. A sum score was created for
both Determinants of PA Questionnaire subscales. A binary
variable was created for the knowledge of PA guidelines ques-
tions for 0 ‘does not know” and 1 ‘knows the guidelines’. The
awareness of ASF items was recoded into binary variables as
0 ‘no’ or 1 ‘yes’ for awareness; any ‘do not know’ responses
were removed. A sum score was generated ranging from 0 ‘no
awareness of ASF to 4 ‘aware of ASF’.

Survey data were analysed using SPSS (Version 29.0).
Categorical and continuous variable data were summarized
descriptively and expressed as a percentage of the total sam-
ple or by mean and standard deviation. Where data were
not normally distributed, non-parametric tests were used. A
Spearman’s rank correlation test examined the strength and
direction of the associations between students’ health liter-
acy scores and their PA knowledge, beliefs about the conse-
quences of their behaviour, knowledge of the PA guidelines,
and ASF programme awareness.

A chi-square test determined the relationship between
males’ and females’ knowledge of the PA guidelines. A Mann-
Whitney U test determined gender differences in health liter-
acy scores, PA knowledge, beliefs about the consequences of
behaviour, and awareness of ASF.

A hierarchical multiple linear regression analysis determined
the factors predicting health literacy. The multicollinearity
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assumption was not violated thus, all variables were included
in the model. Demographic variables (gender, socio-economic
status (FAS) and age (school grade)) were entered at the first
stage of the model and the predictor variables of interest were
included in the second stage.

Focus group data from students and teachers were entered
into Nvivo version 1.6.2 and were analysed together. Data
were analysed whereby the data set was approached with a
specific research question i.e. ‘how are PA messages communi-
cated within ASF schools?’. A reflexive thematic analysis was
chosen as it allows for an organic coding process to take place
within the data without preconceived notions and due to its
ability to minimally organize and describe the data in great
detail (Braun & Clarke 2006). Reflexive thematic analysis
was conducted following six phases: data familiarization and
writing familiarization notes; systematic data coding; gener-
ating initial themes from coded and collated data; developing
and reviewing themes; refining, defining, and naming themes;
and writing the report (Braun & Clarke 2019, 2022). Data
were analysed by the first author (CG), who was involved
at each stage of the study. Familiarization involved listening
to the recording, reading the transcript, and making notes in
the margins with ideas to explore and reactions to unpick
before analysis. Systematic data coding involved two phases
whereby the data were thoroughly examined and labelled
with initial codes and this process was repeated to ensure the
data coded throughout received sufficient attention. Initial
themes were generated through a process of collating codes
and labelling subsequent categories. This was repeated to fur-
ther develop and review the themes. When reporting the data,
CG re-immersed herself in the data to understand and outline
the details within each theme.

CG utilized her knowledge on the topic of communicating
PA messages and was guided by the PA messaging framework
to interpret the data and actively create themes (Braun &
Clarke 2019, Williamson et al. 2021, Grady et al. 2025). CG
maintained reflexivity through memo, taking notes, and con-
sulting with ‘critical friends’ (CW, EM, KN, EGB) throughout
analysis to broaden the coders perspectives of the various per-
sonal, interpersonal, methodological, and contextual issues
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within the (MacPhail et al. 2020, Olmos-Vega et al. 2023). A
research team meeting was held to discuss and agree upon the
final naming of themes and subthemes. Data were reported
following the guidance for quality practice in reflexive the-
matic analysis (Braun & Clarke 2021).

RESULTS

The participants included in this study are described in Table
1. Eleven schools (64.7%, N = 17) engaged in this research,
including four that completed both the survey and focus
groups, six that engaged in focus groups only, and one that
only completed the survey. Participating schools were mainly
mixed-gender and located in rural areas. Over one-third
of schools (36.4%) were part of the Delivering Equality of
Opportunity in Schools (DEIS) initiative, i.e. having students
at risk of educational disadvantage (socio-economically dis-
advantaged or rural area).

A total of 483 students completed the survey, of which
62.3% were male, 57.1% were junior students (1st-3rd year),
and most had moderate family affluence levels (63.6%), fol-
lowed by low (21.5%). Thirty-one students (58 % male) and
seven teachers (57% male) participated in a focus group or
one-to-one interview. The duration of focus groups ranged
between 39-68 minutes.

Adolescents’ health literacy, PA knowledge,
awareness, and beliefs

The majority had moderate health literacy levels (66.2%), fol-
lowed by high (17.6%). More females (22.1%) had high health
literacy scores than males (14.9%) (Z = -2.7, P =.01) (Table
2). Almost one-third of participants (28.8%) had high levels
of PA knowledge, and 62.4% had strong beliefs about the
consequences of their PA behaviour. Only 7.1% were aware
of all four ASF programme components. Almost half (48.9%)
identified the correct number of minutes of PA per day as per
the PA guidelines, with no statistically significant differences
between males and females (X2 =2.3, P =.129) (Table 2). A
Spearman’s rank order correlation test revealed statistically
significant positive monotonic relationships between health

Table 1. Descriptive information of the schools and participants included in this study.

School School type  School size DEIS status® Location Total students Total staff interviewed  Total survey responses
No (gender) interviewed (N =31) (N=7) (N'=483)"
% (Total N per school)

Female Male Female Male Female Male
A Mixed Medium DEIS Rural 2 2 - - - -
B Mixed Medium - Rural - - - 1 - -
C Mixed Medium - Rural 3 1 1 - - -
D Mixed Large - Rural 2 1 - 1 48 (112) 52 (112)
E Mixed Medium - Rural 4 0 - - 41(68) 59 (68)
F Mixed Medium - Rural - - 1 - - -
G Mixed Small DEIS Rural 13 1 - 44(92)  57(92)
H Boys only Large - Urban 0 4 - 1 - -
I Mixed Large DEIS Rural - - 49.6 (119) 50.4 (119)
] Mixed Large - Rural 1 3 - 1 1.1(92) 98.9(92)
K Boys only Small DEIS Urban 0 4 - - - -

sSmall (< 300 students), Medium (300-800 students), Large (> 800 students) according to the Department of Education, Government of Ireland.

bAfter removal of other gender category
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Table 2. Gender differences between health literacy, PA knowledge,
beliefs about consequences of behaviour, and awareness of the ASF
programme.

Variable Total Male Female V4 P
(N=477) (N=296) (N=181)
M SD M SD M SD
Health literacy 30.0 6.0 29.5 6.0 31.1 5.4 -2.7 .01
Knowledge of PA 49 1.2 48 1.1 5.0 1.2 -2.8 .01

Beliefs about the con- 55 14 55 1.5 56 1.2 -0.8 4
sequences of behaviour

Awareness of ASF 1.9 09 19 09 20 09 -1.8 .08

Table 3. Multiple regression coefficients of health literacy.

Model Std VIF Adj P
Beta R?

1 Gender! -0.1 1.1 0.017 .003
Year group 0.0 1.0 324
FAS 0.0 1.1 598

2 Gender -0.1 1.1 0.33 .02
Year group 0.0 1.0 .61
FAS 0.0 1.1 .856
Knowledge of PA 0.1 1.1 .044
Beliefs about consequences 0.5 1.1 <.001
Knowledge & awareness of ASF 0.0 1.1 .348
Knowledge of PA guidelines 0.0 1.0 936

1 Female (1) as the reference group.

literacy and Determinants of PA Questionnaire knowledge
(0 =0.282, P<.001), Determinants of PA Questionnaire
beliefs about consequences (p = 0.467, P <.001), and ASF
awareness (p = 0.094, P = .041), but not with knowledge of
the PA guidelines (o = 0.064, P = .06).

The first model in the multiple linear regression, only
including demographic variables, explained 17% of the vari-
ance in health literacy, with only gender significantly pre-
dicting health literacy (P =.003) (Table 3). The full model
accounted for 33.2% of the variance in health literacy with
gender, specifically females (B = -0.1, P = .02), knowledge of
PA (B = 0.1, P = .044), and beliefs about the consequences of
behaviour (B = 0.5, p < 0.001) significantly predicting health
literacy (Table 3).

The communication of PA messages in ASF schools

Four themes and 16 subthemes were generated from the
reflexive thematic analysis. Figure 1 presents the data in a
thematic diagram and shows the links between the themes
and subthemes. Additional supporting quotes for each theme
are provided in Supplementary File D.

Theme 1: Challenges to communicating PA within ASF
schools

The ASF implementers faced challenges with (i) needing
more support to communicate PA better, (ii) low awareness
and engagement with ASE (iii) uncontrollable factors related
to school policies, and (iv) the busy Transition Year schedule,
which impacted their ability to communicate PA messages
within their school.

The ASF implementers suggested that they needed more
support for programme delivery due to its infancy in their
school (less than one year), which would have helped to
communicate PA messages better. For example, one ASF
coordinator felt it was very bhard to know how to use them
[other staff members... they all helped once I gave them spe-
cific jobs but it was very hard to know what specific job to
give them’ (Female coordinator, focus group 1, school C).
Likewise, students generally felt they would have benefitted
from more guidance from ASF developers to develop new
skills, such as public speaking, despite recognizing that 7o
one is going to judge you really’ (Male Transition Year stu-
dent, school J).

Low levels of awareness and engagement with ASF in the
school was another perceived barrier to communicating PA
within the schools. This included not knowing who was
involved in ASE, the facilities available, and low engagement
with the schools’ social media and other platforms, such as
the ‘school app’ that ‘no one was looking at’ (Male coordina-
tor, focus group 1, school J). In the end, many questions were
left unanswered for the coordinator, particularly concerning
the ‘cohort of students who do not exercise a lot. Are we get-
ting through to them? And in what way?’ (Female coordina-
tor, focus group 1, school C).

The uncontrollable school-related factors concerning
school policies that hindered the communication of PA mes-
sages included students not having direct access to the school
social media accounts, different lunchtimes within the school
and the global COVID-19 pandemic. For example, schools
with varying lunch times ‘segregated’ students and missed
opportunities ‘2o do like all of the years combined... the
whole school into one activity’ (Male Transition Year stu-
dent, school H). Furthermore, the COVID-19 pandemic hin-
dered schools achieving key success criteria to progress to the
next stage of the programme e.g. running ‘three whole-school
events’ (Female Coordinator, focus group 1, School C) was
difficult and they struggled to ‘promote their activities as well’
(Female coordinator, interview 1, School F).

The busy Transition Year schedule often negatively
impacted the frequency that the ASF implementers met, which
caused ‘problems finding time to do...whole school activities
since we are always busy ourselves’ (Male Transition Year stu-
dent, school K).

Theme 2: Facilitators of communicating PA messages

There were three key facilitators of communicating PA
messages: (i) sufficient support for the ASF programme, (ii)
strategies to increase engagement with ASF and PA, and (iii)
recognizing the value and importance of the ASF programme
implementers at all levels.

The ASF implementers felt that having sufficient support,
externally from the ASF developers and internally from the
school community was important for the successful running
of the programme and communication of PA messages. The
ASF shared leadership component helped the implementers
communicate PA messages, as the various teams in the class
‘worked all together to promote and let people know about
the activities’ run by ASF (Male Transition Year student,
school K). A whole-of-school approach to PA was empha-
sized shifting away from the mindset of ‘well, we teach French
so that is obviously nothing to do with me’ (Male coordi-
nator, focus group 2, school B) towards getting more people
involved ‘even something as simple as the IT teacher and the

Gz0z 1snBny 6| U0 Jasn ejeelies usuiBiniy-SMAL Aq Z202028/29018ep/v/0t/e[onie/oidesy/woo dno-oiwspese//:sdny wolj papeojumoq


http://academic.oup.com/heapro/article-lookup/doi/10.1093/heapro/daaf062#supplementary-data

Needing more support for ASF

Motivational messages f

|:|‘:>Themes I:] Subthemes

< programme delivery A programme =
8 o0 ll 3 o
s = Low awareness and engagement | ; 3 o
o = withASF | TTTee—al / . . E =
ED rs) === - 7 Strategies to increase 3 &
Qo c : engagement with ASF and PA 2 5
© E ncontrollable factors related to L gag 2 3
5 € school policies s L ® 9
”
8 N o __| Value andimportance of the ASF [l
Busy TY schedule N SN S implementers
. \\ ,/ );r \) 4
\‘ \\{ ’ir N\
\ N
The schools PA levels and ASF ,v\' ‘fﬁ’,’/’ *. | Many key stakeholders involved in o
” achievements ‘\‘ Y AN R the communication of PA e
. " . <
% = Available PA opportunities L ,;'4' N messages @
wn = a ! N ‘\ <
= © . ) , ! v
= & o How to incorporate PA into ) ,’/,: \ \\ Varied f ¢ 2l
= ® 5 teaching and learning Lo A M aried ISgUeNcy ol measag %
= (e - 1 ' delivery 3
Che = What ASF is all about i ‘\
o o ,’ .rl A g
8 o Educational PA messages I ” \\\ Many different plathrmS and g
oo
&

Grady et al.

Sufficient support for the ASF

mechanisms used to
communicate messages

Link between subthemes ' Linked themes '

Figure 1. Thematic diagram of the findings from the focus groups with ASF programme implementers.

arts teacher doing posters and the PE teacher in terms of event
management’ (Male coordinator, focus group 2, school B).

The ASF implementers identified strategies to increase
engagement with the programme and PA in the school. This
ensured that the activities and events run within ASF were
creative, inclusive, and well-promoted, incorporating student
voice and peer support. For example, offering something for
the ‘students that don’t play gaelic football, soccer, hurling
rugby’ (Male coordinator, focus group 2, school H), ensuring
facilities were wheelchair accessible and activities varied for
different age groups, and ‘listening to students as opposed to
teachers telling them what to do’ (Male coordinator, focus
group 2, school H). Other strategies reported included col-
laborating with other departments or initiatives (e.g. Green
or Eco Schools) to reduce duplication, maximize resources
within the school, and generate brand recognition for ASF
within the school.

Recognizing the value and importance of the ASF pro-
gramme implementers at all levels was the final enabler for
communicating PA messages in the school. The ASF Transi-
tion Year class felt they had ‘independence and responsibil-
ity’ (Female Transition Year student, school J). Coordinators
emphasized that ASF student implementers needed to recog-
nize the importance of, and be interested in, ASF, reminding
them that as peer-leaders ‘you are not actually playing sports,
you are organising the events’ (Male coordinator, focus group
1, school J).

Theme 3: Content of the PA messages communicated

When asked what kind of PA messages were communicated
within the school, the implementers painted a vivid picture of
the PA information that was on display: (i) the schools’ PA
levels and ASF achievements, (ii) the available PA opportu-
nities, (iii) how to incorporate PA into teaching and learning,

(iv) what ASF is all about, (v) educational PA messages, and
finally, (vi) motivational messages.

Messages were not necessarily guided by evidence-based
practice, but rather pragmatic advice encouraging students to
increase their PA gradually.

‘My philosophy is I wouldn’t tell people they have to be
active for 60-minutes a day because I would rather say,
well if you’re doing 7-minutes now, do 8-minutes tomor-
row or you know that kind of thing, if you tell people
60-minutes that’s very intimidating’ (Male coordinator,
focus group 2, school B).

Furthermore, both students and staff noted that it was just as
important to communicate the ASF message so the rest of the
school understands its purpose and goals.

‘Why it is important and have emphasis on why we're
doing it, not to make them go like obh it’s just a subject
to fill in for so I don’t have to do two religion classes a
week, have emphasis on like why it’s important and why
it’s needed’ (Male Transition Year student, school G).

Theme 4: Message delivery

Many stakeholders played a role in delivering, receiving, and
moderating PA messages in the school. Various platforms and
mechanisms were used to communicate the PA messages, and the
frequency of message delivery differed between schools.
Message deliverers included the ASF Transition Year class
and coordinator. Peers were also important message com-
municators as ‘everything is organised for them and if they
weren’t on board you know it would have flunked, it wouldn’t
have gone abead, really it wouldn’t have been good’ (Male
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Transition Year student, school A) and ‘if you see your friends
doing something you would want to do it as well’ (Male Tran-
sition Year student, school K).

Message receivers included the whole school, from the
wider staff team to the groups of students who were deter-
mined as easier or harder to reach by the ASF students. There
were mixed feelings on whether junior or senior students were
easier to influence. Some felt focussing on junior students
(1st=3rd years) was a better investment because ‘if they’re
getting active when they’re older then they show the younger
ones they should be active and just a roll on effect overtime’
(Male Transition Year student, school J). Another important
cohort of students to target were those who are ‘not as active
as others... to try find something that appeals to them’ (Male
Transition Year student, school H).

Moderators were those who helped get the message across
to recipients, including school management, the PE depart-
ment, and role models in the school that everyone knows and
likes. The various platforms and mechanisms used to commu-
nicate PA messages included social media, posters around the
school, verbal announcements, the schools’ website or app
and online workspaces such as Microsoft Teams.

Finally, the frequency of which PA messages were delivered
varied between schools from ‘every term’ or ‘every few weeks’
to ‘twice a week’ or on a ‘daily basis’.

DISCUSSION

This study explored two research questions: firstly, does PA
knowledge, beliefs, and awareness predict adolescents’ health
literacy? Secondly, how were PA messages communicated
within the ASF programme? We expected that adolescents
with higher levels of knowledge, beliefs, and awareness about
PA would have higher health literacy levels and that the
efforts to communicate PA messages would explain the levels
of health literacy, PA knowledge, awareness, and beliefs. The
findings partially corroborated our expectations.

Higher health literacy levels were more commonly found
in students who were female, had better knowledge about
PA, and had stronger beliefs about the consequences of their
behaviour. Higher health literacy levels in females have also
been observed in other countries such as, Finland, Estonia,
Macedonia, Poland, and Iran (Khajouei & Salehi 2017,
Paakkari et al. 2017, 2020, Kleszczewska et al. 2021). There
have been many reasons proposed for this, such as females
having a greater interest in education in general and a better
ability to self-regulate, allowing them to perform better aca-
demically, be disciplined, set goals, plan ahead, and deal with
setbacks better than males (Duckworth & Seligman 2006,
Kenney-Benson et al. 2006, Weis et al. 2013, OECD 2019).
No significant differences between health literacy and age or
socio-economic status were found. Although some studies
show older students have significantly better health literacy
levels (Paakkari et al. 2017, 2019, Jafari et al. 2021), oth-
ers suggest that age was not associated with health literacy
(Driessnack et al. 2014, Caldwell & Melton 2020). These
inconsistencies were recognized by Fleary et al. (2018), who
highlighted the need to consider the influence of age on health
literacy during adolescence. The lack of association with indi-
cators of socio-economic status conflicts with findings from
the literature; however, the reasons for this difference are
unclear (Fleary et al. 2018, Caldwell & Melton 2020, Paak-
kari et al. 2020, Jafari et al. 2021).

Adolescents who had better knowledge and beliefs about
the consequences of PA were associated with higher health
literacy levels in this study. Researchers should explore the
association between adolescents’ health literacy and their
knowledge and beliefs about PA in different contexts to
compare and discuss further. However, given that a per-
sons’ health literacy is linked to the power gained through
knowledge, it is not surprising that improving adolescents’
knowledge and helping them understand the beliefs about the
consequences of their behaviour could lead to better health
literacy (Bandura 1986, Ajzen 1991, Atkins et al. 2017, Paa-
karri & George 2018).

Finally, ASF awareness and knowledge of the PA guide-
lines were not associated with health literacy levels. This was
explained in the focus group data as it was clear that little
educational information about PA was shared by the pro-
gramme implementers thus, it is possible that students gained
their health information from other sources (Paakkari et al.
2017).

Focus group findings confirmed that ASF implementers
were the main communicators of PA messages, which mainly
highlighted the PA opportunities within the school and pro-
vided some educational information about PA. These findings
also highlighted overlapping barriers and facilitators to com-
municating PA messages, including low engagement with or
awareness of ASF and finding effective strategies to increase
engagement.

Health-promoting interventions that use an educational
approach can prompt behaviour change regardless of an
individuals’ health literacy level (Buja et al. 2020). A recent
scoping review highlighted an array of methods to frame PA
messages with adolescents, such as targeting psychosocial,
motivational, educational, or behavioural change compo-
nents (Grady et al. 2025). The low levels of health literacy,
PA knowledge, beliefs, and awareness among the adolescent
sample were also acknowledged by the programme imple-
menters as a challenge to communicating PA. They noted the
low engagement with the communication platforms used to
share the messages. This could be explained by the lack of
evidence-based content for PA messages suggesting that the
current practices within the programme may be insufficient
to create change and ultimately improve these low levels over
time.

Despite the lack of evidence-based message content, the
various platforms and mechanisms used to deliver PA mes-
sages within the ASF programme comply with the best
approach to reach today’s adolescent population about being
physically active as identified in the literature (Grady et al.
2025). This study found that the ASF implementers were the
main people responsible for PA message delivery. In a recent
scoping review by our research team, exploring studies that
communicated PA messages with adolescents, the most com-
mon communicators of PA messages were researchers; and
teachers and peers were utilized less frequently (Grady et al.
2025). However, Grady et al. (2025) recommend considering
more end-user communication in the design of interventions
i.e. peer-to-peer, role models, and teachers to ensure successful
scale-up and implementation of these interventions. In this
current study, we highlight the importance of an additional
communicator i.e. PA message moderators or key influential
people to help deliver the message such as peers, teachers,
and school management. To the best of our knowledge, this
has not been identified elsewhere. The importance of having
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(or not having) these moderators was identified as facilitators
of or challenges to communicating PA messages, respectively,
such moderators provide support for implementation and
ASF engagement and awareness. Similar facilitators and chal-
lenges were identified by McHale et al.(2022) when assessing
barriers to and facilitators of implementing ASF. This suggests
that a change in the wording of the guidelines for running
the ‘did you know?’ campaign is insufficient to create change
in practice therefore, further support and intervention are
required from researchers and service providers to improve
the communication of PA messages in ASF schools.

In sum, the low levels of health literacy among adolescents
in ASF schools could be partially explained by the lack of
planning and support for communicating PA messages within
schools. Furthermore, the relationship between health literacy
and knowledge of PA and the beliefs about the consequences
of behaviour among adolescents could be positively influenced
by the successful implementation of an effective PA commu-
nication plan and potentially lead to improved health literacy
levels. Future research should look to design, implement, and
evaluate an effective PA communication strategy for second-
ary schools. Although there have been attempts to improve
the PA messaging context, more work is required to translate
this research into practice and improve the communication of
PA messages in school (Williamson et al. 2021, Murtagh et al.
2024). Such developments would greatly benefit schools with
existing whole-of-school PA programmes. In addition, other
whole-of-school PA-promoting programmes should strive to
examine their own practices for communicating PA messages
using the framework provided by Williamson et al. (2021)
and implement recommendations from the recent scoping
review which summarizes what works when communicating
PA messages with adolescents (Grady et al. 2025).

Strengths and limitations

This study provides a novel approach to understand the asso-
ciations between health literacy and PA knowledge, beliefs
about the consequences of behaviour and awareness of the
ASF. The mixed methods approach used provides a com-
prehensive perspective of adolescents’ health literacy, PA
knowledge and awareness and the contribution of the efforts
to communicate PA messages within the ASF programme.
Including findings from the programme implementers and
those in receipt of the intervention provides a nuanced, holis-
tic perspective.

The larger proportion of male participants in both the sur-
vey and focus groups is largely due to the pragmatic nature of
this research. Pragmatic research is conducted in ‘real-world’
scenarios where decisions need to be made with limited time
and resources available (Johnstone et al. 2017). In this study,
schools were asked to volunteer to participate, which resulted
in two boys-only and no girls-only schools participating thus,
limiting the generalisability of these findings. The Determi-
nants of PA Questionnaire PA knowledge and beliefs about
the consequences of PA subscales were not previously vali-
dated in an adolescent population and further work is needed
to psychometrically test these items.

CONCLUSION

We observed significant associations in expected directions
between health literacy, PA knowledge, and beliefs about the
consequences of behaviour. The gender differences in health

Grady et al.

literacy are comparable to similar previous research findings;
however, the lack of association with socio-economic status
was unexpected. In this study, the current practices of com-
municating PA messages in ASF schools were identified and
schools adopting a whole-of-school approach to PA promo-
tion would benefit from guidance and support for their PA
communication efforts. Working with adolescents and other
school stakeholders to identify, develop and implement the
supports needed to improve the communication of PA mes-
sages in schools is needed.

Supplementary data

Supplementary data is available at Health Promotion
International online.
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