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A B S T R A C T   

Physical activity (PA) is associated with a range of health benefits for adolescents. Few adolescents meet one 
hour daily of moderate-to-vigorous physical activity (MVPA). The World Health Organisation (WHO) now rec
ommends an ‘on average’ accumulation. In light of these updates, comparing correlates associated with meeting 
versus not meeting the PA guidelines provides limited understanding of adolescent behavioural choices. The aim 
of this study was to fractionate PA behaviour and investigate influential socio-ecological correlates across a 
diverse range of PA categories. A nationally representative sample (N = 6,563; age = 13.5 ± 1.9 years; male =
46.2%) completed a researcher supervised self-report survey. Empirically established instruments assessing the 
socio-ecological correlates of PA were included. Levels of MPVA were categorised into daily active (60mins. 
MVPA.daily), active (60mins.MVPA.5–6 days), somewhat active (60mins.MVPA.3–4 days) or inactive (60mins. 
MVPA.0–2 days). Descriptive statistics, chi-square analyses and multivariate blockwise binary logistic regression 
models were run separately for each PA category. Few were daily active (12.7%), 33.6% active, 36.5% somewhat 
active and 17.2% were inactive. Results showed that correlates differed in terms of direction and strength, 
depending on individual activity status. Increasing age was positively associated with being somewhat active, but 
not with being active or daily active. Attending an ‘all-girls school’ was negatively associated with daily active. 
High interpersonal support from family, friends or teachers was negatively associated with inactive or somewhat 
active, reducing the likelihood of adolescents remaining in these unhealthy PA categories. This novel information 
is useful for exploring previously established inconsistent relationships with PA. More sensitive categorisation 
and intervention tailoring to diverse PA categories is required.   

1. Introduction 

Physical activity (PA) guidelines have been developed and adopted 
by health authorities worldwide. The World Health Organisation’s 
(WHO) guidelines stipulate that adolescents should accumulate ’an 
average of’ 60 min of moderate-to-vigorous PA daily (60mins.MVPA.day) 
and include activities that strengthen muscle and bone development at 

least 3 times per week (Bull et al., 2020). Adherence to guidelines is 
associated with reductions in the prevalence of overweight or obesity, 
development of cardiovascular disease, type II diabetes, reduced 
depression and anxiety (Pascoe et al., 2020), improvements in school 
performance and academic achievement (Carlin et al., 2017), and psy
chosocial health benefits (Eime et al., 2013). Yet, global figures 
approximate only 20% meet daily MVPA guidelines (Hardy et al., 2017; 
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Guthold et al., 2020). Intervention is needed, which requires a better 
understanding of correlates of PA behaviour (Sterdt et al., 2014). 

The social ecological model (SEM) provides a useful framework for 
examining PA correlates (Sallis et al., 2015). Conceptually, concentric 
circles identify spheres of proximal to distal influences on PA, however 
the model is limited to how its levels of influence interact. Proximal 
correlates positively associated with adolescent PA include male gender, 
high socioeconomic status (SES) and parental social support (Sterdt 
et al., 2014; Van Der Horst et al., 2007). Distal correlates include school- 
and community-related variables and the physical environment. Schools 
can make a valuable contribution to meeting PA guidelines (Ferreira 
et al., 2007), as physical education (PE) and school sport (outside of 
curriculum time) provide up to 50% of its time in MVPA (Curtner-Smith 
et al., 2007). Community sport (non-school clubs) participation is 
positively associated with PA (Pearson et al., 2014), and known to track 
across transitional periods in adolescents’ lives (Hardie Murphy et al., 
2017). Opportunities (generally supervised) to engage in PA (Van Der 
Horst et al., 2007), access to facilities and recreational areas (Sterdt 
et al., 2014; Pearson et al., 2014) are also positive correlates. However, 
examining the correlates of PA behaviour dichotomously (comparing 
those meeting vs. not meeting daily MVPA guidelines) uses a blunt in
strument and provides limited knowledge (Ng et al., 2019) as most ad
olescents fall into the ‘not meeting’ category. Given recent amendments 
to the WHO PA guidelines (Bull et al., 2020), more knowledge is needed 
to determine if existing correlate patterns differ in terms of their direc
tion (positive, negative, inconsistent), or strength of significant associ
ation if analysed across a diverse range of PA behaviour. 

The Children’s Sport Participation and Physical Activity Study 
(CSPPA) is a national surveillance system comprising two studies of 
representative samples of primary and secondary school students across 
the Republic of Ireland (RoI) (Woods et al., 2010), and most recently 
including samples from Northern Ireland (NI) (Woods et al., 2019). 
Consistent with global patterns, CSPPA 2018 found most adolescents did 
not meet the daily MVPA guidelines (87%), with differences across age, 
gender, SES, disabilities, and the urban–rural divide. Thus, guided by 
the SEM, the aim of this study was to examine the demographic, intra
personal, interpersonal, school- and community-related correlates of PA 
behaviours on a representative sample of adolescents on the island of 
Ireland. To build on existing knowledge, the PA categories of daily active 
(60mins.MVPA.7 days), active (60mins.MVPA.5–6 days), somewhat 
active (60mins.MVPA.3–4 days) or inactive (60mins.MVPA.0–2 days) 
(Ng et al., 2019) were applied allowing for more sensitive analyses of the 
socio-ecological correlates salient to adolescents reporting different PA 
behaviours. This information will provide a comprehensive under
standing of the influences on adolescent PA behaviours and inform 
future intervention development. 

2. Methods 

CSPPA 2018 was a cross-sectional study and collected data in school 
settings (Woods et al., 2019). The Research Ethics Committees of the 
University of Limerick (EHSREC27_11_19), Dublin City University 
(DCUREC/2017/201) and Ulster University (REC/20/0005) granted 
ethical approval. 

2.1. Procedures 

Detailed information on design, protocol and sampling of CSPPA has 
been published elsewhere (Woods et al., 2019). In brief, the sampling 
frame involved all primary and secondary schools in the RoI and NI 
stratified by school gender, SES, location and size. For the RoI, 86 
schools were recruited; all CSPPA 2010 schools (N = 114) were re- 
invited; 65% (n = 74) agreed, 21% (n = 24) declined and 14% (n =
16) could not be contacted or no longer existed, an additional 12 schools 
were recruited to ensure representativeness. For NI, 51 schools (20 
primary, 31 secondary) were invited, of which 29 schools (57% response 

rate; 9 primary, 20 secondary) were recruited. Within the primary 
sector, all pupils in the two most senior classes (ages 10–12 years) were 
invited to take part and within secondary schools, all pupils of a 
randomly selected year group were invited to participate, capturing the 
full school intake for that particular year group. 

The CSPPA questionnaire (Woods et al., 2010, 2019) was a multi- 
section, self-report instrument; developmentally appropriate and vali
dated in this population (Woods et al., 2009). The correlates selected are 
part of a repeated cross-sectional study (CSPPA 2010 and 2018), with the 
2018 survey also informed by qualitative research (Tannehill et al., 2015). 
Questionnaires were completed in school on tablets (Apple iPad 4 or 
Archos Neon 79b), using the Survey Any Place (Antwerp, Belgium) plat
form during spring 2018. Questionnaires were completed in small groups 
(n = 6–35) and were supervised on a 10:1 ratio. Average time to 
completion was 35 min (range: 28–42 min). Passive parental consent and 
participant informed assent were obtained prior to taking part in the 
study. 

2.2. Measures 

Demographic variables included: gender, age, disability (as 
measured by the self-report version of the Washington Group Child 
Functioning Module (yes, no (Mactaggart et al., 2016) and SES (as 
measured through a child friendly Family Affluence Scale II (FAS) (ICC 
= 0.75) (Liu et al., 2012) and physical environment factors included 
school gender (mixed, boys only, girls only), school disadvantage status 
(as identified by DEIS (delivering equality in schools; RoI) or percent of 
free school meals (NI),), and location (urban, rural). 

2.2.1. Physical activity 
A clear definition of frequency, intensity, time and types of PA to 

meet daily MVPA guidelines was clarified by researchers. Self-reported 
habitual MVPA was assessed by the number of days during the past 7, 
and for a typical week, that participants accumulated at least 60 min of 
MVPA, yielding a composite average of the two items. This measure 
provides useful comparative data worldwide (Guthold et al., 2020; 
Biddle et al., 2011; Ng et al., 2020), is reliable (ICC = 0.76) and dem
onstrates acceptable validity (r = 0.34; n = 235), when compared with 
accelerometer determined PA (Hardie Murphy et al., 2015; Murphy 
et al., 2017. Adolescents were categorised as daily active (60mins. 
MVPA.7 days), active (60mins.MVPA.5–6 days), somewhat active 
(60mins.MVPA.3–4 days) or inactive (60mins.MVPA.0–2 days), with 
moderate intra-rater reliability scores when categorised into these four 
groups (r = 0.50) (Ng et al., 2019). 

2.2.2. Independent variables 
In addition to demographic items, 13 variables were included based 

on the SEM. Intrapersonal factors included the Physical Activity 
Enjoyment Scale (Motl et al., 2001; Woods et al., 2012) and checkbox of 
six commonly cited barriers to PA (Chadwick, 2012). Interpersonal 
factors included teacher, family and friend social support (Sallis et al., 
2002). Participation in PE, school sport and PA were school-related PA 
factors. A variable on community sport, and two active transport ques
tions were included as community related PA factors. Supplementary 
Table 1 provides variable description, groupings for analyses and psy
chometric properties for all independent variables. 

2.3. Data analysis 

All data analysis used the IBM Statistical Package for Social Sciences 
(SPSS V.26.0). Data were weighted by the ratio of the proportion of that 
respondent’s gender within that class/year in the school population to 
the proportion of that respondent’s gender within that class/year in the 
survey sample. Information for weighting was obtained from the 
Department of Education and Skills (RoI) and the Department of Edu
cation Northern Ireland (NI) and is presented elsewhere (Woods et al., 
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2019). Missing data was only observed for SES (n = 102, 1.6%). Po
tential bias from the missing data in the sample was not sufficiently 
present, as measured through chi-square tests, and these data were 
removed. 

The data were tested for clustering effects at the school level as the 
main sampling unit. There were 113 schools and through the use of the 
generalised linear mixed models, the ICC coefficients were calculated 
against each dichotomous outcome using a random effects intercept 
model. According to Heck et al. (Heck et al., 2014), 0.05 is often 
regarded as a conventional threshold for evidence of substantial clus
tering. There was only indication of clustering effects between low 
active (0–2 days, ICC = 0.097) and not for the other 3 categories (3–4 
days, ICC = 0.009; 5–6 days, ICC = 0.035, 7 days, ICC = 0.048). As no 
significant clustering effects for the majority of data were found, it was 
decided not to use multilevel analyses as interpretations may be chal
lenging to report. 

Descriptive statistics were calculated for variables across all PA 
categories to obtain an overview of the sample. Multiple multivariate 
blockwise binary logistic regression models determined the odds ratios 
for PA correlates of each PA category based on the SEM. Each PA cate
gory was dichotomised whereby each was opposite all other categories, 
i.e. daily active (7 days) vs others (active, somewhat active, and inac
tive). Each block represented a model, whereby Model 1 included de
mographic factors (age, gender, SES, disability, school gender, school 
disadvantage, school location), model 2, intrapersonal factors (PA 
enjoyment and barriers to PA), model 3, interpersonal factors (teacher 
family and friends social support), model 4, school-related PA factors 
(minutes of PE and school sport) and model 5, community-related PA 
factors (community sport, active travel to and from school), while 
controlling for all other variables included at each step. All variables, 
within models 1–5, were set as categorical covariates. Adjusted odds 
ratios (OR) were estimated with 95% confidence intervals (CI) and 
Nagelkerke R Square were included to describe the strength of the 
model. 

3. Results 

Of the participants (N = 6,563; age = 13.5 ± 1.9 years; range =
10–20-year olds, male = 46.2%), 12.7% were categorised as daily 
active, 33.6% were active, 36.5% somewhat active and 17.2% inactive. 
More males were daily active (male = 60.3%, female = 39.7%, p <
0.001), more females were inactive (male = 38.7%, female = 61.3%, p 
< 0.001) or somewhat active (male = 42.8%, female = 57.2%, p <

0.001); whereas in the active category, the differences were not statis
tically significant (Table 1). As age increased, PA levels decreased (p <
0.001), as SES increased PA levels increased (p < 0.001). More partic
ipants with disabilities were in the inactive category than any other 
group (p < 0.001). Girls only schools (p < 0.001), school disadvantage 
(p < 0.01) and urban schools (p < 0.001) had the highest proportion in 
the inactive category. 

Low perceptions of PA enjoyment were highest in inactive, and high 
perceptions of enjoyment were highest in daily active categories (p <
0.001; Fig. 1). The barrier ‘not enough time’ (34%; p = 0.02) was highest 
across all PA categories, followed by ‘not good enough’ (13%; p < 0.001) 
and ‘no suitable activities offered’ (12%; p < 0.001). Barriers were 
highest in the inactive category and decreased as PA increased (Fig. 2). 
There were variations in perceptions of social support provided by 
teachers (p < 0.001), family (p < 0.001) and friends (p < 0.001). Among 
adolescents who perceived low social support, the majority were inac
tive or somewhat active (family = 77%; friends = 74% and teachers =
66%). The opposite was true for high perceptions of high social support, 
with the majority in active or daily active (Fig. 3). See Supplementary 
Table 2 for detailed results. 

The school- and community-related PA correlates showed the largest 
proportion of those who reported ‘never’ taking part in school sport 
(61%; p < 0.001) or ‘never’ taking part in community sport’ (78%; p <
0.001) were in the inactive category. Furthermore, the greatest pro
portion of participants engaging in active travel to (p < 0.001), and from 
(p < 0.001) school were in the daily active category, whereas car travel 
was the most prevalent commuting behaviour for both journeys. 
Although a higher proportion of those in the inactive category reported 
receiving a minimum duration of PE, no clear pattern across PA cate
gories emerged. 

3.1. Model statistics 

Results from the final binary logistic regression model (model 5) are 
reported due to space limitations (see Supplementary Tables 3–7 for 
models 1–4). There were notable changes in the demographics between 
models 1–4 and model 5, e.g., disabilities were no longer associated 
from model 3 onwards, FAS was only associated with high PA. The 
strength of associations in model 5 are presented individually for de
mographic (Table 3), intrapersonal, inter-personal factors (Table 4) and 
school and community-related PA factors (Table 5). Model 5 yielded the 
largest Nagelkere r-squared values; daily active (r = 0.184), active (r =
0.147), somewhat active (r = 0.122), and inactive (r = 0.324). 

Table 1 
Prevalence and chi-square test of independence between MVPA categories and demographics.   

Inactive Somewhat Active Active Daily Active Total Chi-square 

n = 1129 (17.2%) n = 2395 (36.5%) n = 2205 (33.6%) n = 834 (12.7%) n = 6563 (100%)  

% % % % % p-value 

Age (10–11) 15.0 16.6 22.9 29.0 20.0 <0.001 
Age (12–13) 18.1 24.7 31.4 32.1 26.8 
Age (14–15) 29.5 28.2 26.2 21.4 26.9 
Age (16–20) 37.3 30.5 19.5 17.4 26.3 
Gender (Female) 61.3 57.2 49.9 39.7 53.2 <0.001 
Gender (Male) 38.7 42.8 50.1 60.3 46.8 
FAS (Low) 28.8 22.9 18.4 20.6 22.1 <0.001 
FAS (Medium) 54.4 60.1 59.5 56.5 58.5 
FAS (High) 16.7 17.0 22.1 23.0 19.4 
School Gender (Mix) 64.9 69.3 71.2 76.0 70.0 <0.001 
School Gender (Girls) 26.7 22.1 19.1 14.5 20.9 
School Gender (Boys) 8.4 8.6 9.6 9.6 9.0 
Disadvantaged (No) 88.5 91.0 92.5 91.8 91.2 <0.001 
Disadvantaged (Yes) 11.5 9.0 7.5 8.2 8.8 
Location (Urban) 53.1 45.6 41.6 43.0 45.2 <0.001 
Location (Rural) 47.0 54.4 58.4 57.0 54.8 
Disability (No) 77.9 84.2 88.7 86.9 15.1 <0.001 
Disability (Yes) 22.1 15.9 11.3 13.1 85.0  
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3.1.1. Daily active (60mins.MVPA.7 days) 
The correlates with positive associations with daily PA were male 

gender (Table 3), high PA enjoyment, medium to high family social 
support, high friends social support (Table 4), participation in school- 
and community-sport (4 + days/week) and actively commuting home 
from school (Table 5). Being aged 14–15-year-olds and attending a girls- 
only school were negatively associated with daily active. 

3.1.2. Active (60mins.MVPA.5–6 days) 
Correlates positively associated with active PA were SES (both me

dium and high) (Table 3), medium and high levels of enjoyment, me
dium and high family and friends social support (Table 4), and all types 
of school- and community-related factors (Table 5). Positive school- 
related correlates included PE (≥121 min/week had the highest ORs), 
school sport (of 1 day, 2–3 or 4 + days/week, with 4 + having the 
highest OR). Positive community-related correlates were community 
sport (of 2–3 or 4 + days/week, with the OR for 4 + the highest) and 

active commuting to school. Three variables negatively associated with 
active PA were age (16–20-year-olds), attending a school that was 
designated disadvantaged, and the barrier ‘no suitable sports/activities 
that I like were available’ (OR 0.77, CI: 0.6–0.9). 

3.1.3. Somewhat active (60mins.MVPA.3–4 days) 
Correlates positively associated with somewhat active PA were age 

(14–15- and 16–20-year-olds), attending a designated disadvantaged 
school (Table 3), friends (medium) social support, the barrier “no suit
able sports/activities that I like were available ” (OR 1.53, CI 1.24–1.90; 
Table 4) and community sport (1 day/week (OR 1.29, CI 1.06–1.59) or 
2–3 days/week (OR 1.38, CI 1.20–1.59)) (Table 5). Negative associa
tions were male gender, high teacher social support (OR 0.82, CI 
0.69–0.97), school sport (4 + days/week; OR 0.70, CI 0.59–0.82), 
community sport (4 + days/week; OR 0.40, CI 0.34–0.49) and active 
travel to school (OR 0.63, CI 0.52–0.76), but not from school. 

Table 2 
Prevalence and chi-square test of independence between MVPA categories, school and community-related behavioural variables.   

Inactive Somewhat Active Active Daily Active Total Chi-square 
n = 1129 (17.2%) n = 2395 (36.5%) n = 2205 (33.6%) n = 834 (12.7%) n = 6563 (100%)  
% % % % % p-value 

School 
PE (0–30 min) 16.9 12.8 9.7 11.2 12.3 <0.001 
PE (31–60 min) 25.8 27.9 30.4 33.8 29.2 
PE (61–120 min) 38.2 41.9 40.7 37.8 40.3 
PE (>121 min) 19.0 17.4 19.3 17.2 18.3  

School Sport (Never/week) 61.3 39.6 25.6 22.2 36.4 <0.001 
School Sport (1 day/week) 15.0 15.5 15.3 13.6 15.1 
School Sport (2–3 days/week) 18.1 30.4 28.6 23.8 26.8 
School Sport (>4 days/week) 5.6 14.5 30.5 40.4 21.8  

Community 
Community Sport (Never/week) 77.9 44.4 26.3 19.5 40.9 <0.001 
Community Sport (1 day/week) 8.0 9.7 6.9 6.8 8.1 
Community Sport (2–3 days/week) 12.5 35.1 30.0 24.5 28.1 
Community Sport (>4 days/week) 1.7 10.8 36.8 49.2 22.9  

Travel To (Car) 41.4 47.4 45.3 45.3 45.4 <0.001 
Travel To (Mixed Mode) 31.5 29.9 26.5 22.7 28.1 
Travel To (Active) 27.2 22.8 28.2 32.0 26.5  

Travel From (Car) 32.7 37.2 39.3 37.8 37.2 <0.001 
Travel From (Mixed Mode) 34.9 32.7 27.9 23.8 30.4 
Travel From (Active) 32.4 30.1 32.8 38.5 32.5  

Fig. 1. Perceptions of PA enjoyment by MVPA categories.  
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3.1.4. Inactive (60mins.MVPA.0–2 days) 
Correlates positively associated with inactive PA were attending a 

designated disadvantaged school (Table 3). All other associations were 
negative. These included age (12–13- and 14–15-year-olds), male 
gender, PA enjoyment (medium and high), and both family and friends 
social support (medium and high). Also, PE (31–60 min), school sport 
(2–3 or 4 + days/week), community sport (1, 2–3 or 4 + days/week) and 
active travel home from school were negatively associated. The ORs of 
being in the inactive category reduced by 31% by participating in 
community sport even once a week (Table 2). 

4. Discussion 

Active adolescents are likely to become active adults (Hallal et al., 
2006), thus strategies for attenuating the PA decline in this age group 
are needed (Dumith et al., 2011). For this, detailed information on the 
correlates positively and negatively associated with PA behaviour are 

essential. Common approaches to PA correlate investigations have 
compared adolescents who meet daily PA guidelines against those who 
do not (Connolly et al., 2020; Mehtälä et al., 2020), yet being physically 
active on a daily basis is a challenge for adolescents nationally and 
globally (Guthold et al., 2020), one that is reflected in current WHO PA 
guidelines (Bull et al., 2020). Therefore, this study provided a more 
nuanced investigation by fractionating PA behaviour and examining the 
socio-ecological correlates associated with those who were daily active 
and adding three other categories with decreasing levels of PA ‘active’, 
‘somewhat active’ and ‘inactive’. Findings add novel information, useful 
for exploring previously established inconsistent relationships (Sterdt 
et al., 2014; Van Der Horst et al., 2007; Sallis et al., 2000; Biddle et al., 
2005; Amornsriwatanakul et al., 2020). For example, previous research 
found ‘no association’ between enjoyment and PA (Sterdt et al., 2014; 
Van Der Horst et al., 2007), our results suggest that this may be too 
simplistic an interpretation as we found that the PA enjoyment rela
tionship differed in terms of its direction (positive or negative) and its 

Fig. 2. PA barriers by MVPA categories.  

Fig. 3. Perceptions of Teacher, Family and Friend Social Support by MVPA categories.  
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strength depending on the individual’s activity status. As the effective
ness of PA interventions for adolescents is being questioned (Hartwig 
et al., 2021; Love et al., 2019), this more holistic approach to correlate 
investigation that accounts for individual activity status may highlight 
realistic and acceptable intervention strategies especially for the hard- 
to-reach groups. 

Our analysis found more adolescents reported being ‘somewhat 
active’ or ‘active’ than ‘daily active’. Examining the demographic cor
relates, consistent with existing research, age, gender and SES were 
significantly related to PA (Guthold et al., 2020; Sterdt et al., 2014; Van 
Der Horst et al., 2007; Biddle et al., 2005). However, this research 
provides more in-depth information as we established that more ado
lescents aged 14-years-or older reported participating in PA 3–4 days a 
week than 5, 6 or 7 days a week. Intervention developers should be 
cognisant of this, and informed by the revised WHO guidelines, where 
minutes can be accrued ‘on average’ rather than a daily requirement 
(Bull et al., 2020), could consider tailoring the frequency of PA. An 
intervention request for a 3–4-day commitment may be more acceptable 
and cater for the competing priorities -such as examination preparation, 
part-time jobs etc. that older adolescents face. 

Females in RoI/NI were less likely to be physically active daily than 
males, supporting previous research (Költő et al., 2020; Farmer et al., 
2018) and attending ‘girls only’ schools was found to widen the gender 
gap. While gender differences in PA are well established, much less is 
known about the influence of single sex versus coeducational schools on 
PA. Research favours coeducational PE classes over ‘girls only’ for mi
nutes of MVPA (McKenzie et al., 2004), similar research should be un
dertaken to evaluate the impact of school gender on PA. Our analyses 

Table 3 
Adjusted odds ratios (OR) with 95% confidence intervals between MVPA cate
gories and demographic factors, Model 5.   

Inactive Somewhat 
active 

Active Daily active 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

OR’s 95% CI 

Age (10–11) 1 1 1 1 
Age (12–13) 0.62 

(0.47–0.81) 
1.17 
(0.98–1.40) 

1.01 
(0.85–1.20) 

0.94 
(0.75–1.18) 

Age (14–15) 0.73 
(0.56–0.96) 

1.36 
(1.13–1.65) 

0.91 
(0.75–1.10) 

0.75 
(0.57–0.97) 

Age (16–20) 0.81 
(0.61–1.06) 

1.52 
(1.26–1.85) 

0.72 
(0.59–0.88) 

0.79 
(0.59–1.04) 

Gender 
(Female) 

1 1 1 1 

Gender (Male) 0.82 
(0.68–0.99) 

0.78 
(0.69–0.89) 

1.11 
(0.97–1.27) 

1.73 
(1.43–2.10) 

FAS (Low) 1 1 1 1 
FAS(Medium) 0.89 

(0.75–1.06) 
1.02 
(0.90–1.17) 

1.15 
(1.00–1.33) 

0.84 
(0.68–1.03) 

FAS(High) 0.97 
(0.76–1.22) 

0.88 
(0.74–1.05) 

1.22 
(1.02–1.45) 

0.90 
(0.70–1.15) 

School Gender 
(Mix) 

1 1 1 1 

School Gender 
(Girls) 

1.10 
(0.77–1.59) 

1.41 
(1.08–1.82) 

0.86 
(0.66–1.12) 

0.65 
(0.44–0.96) 

School Gender 
(Boys) 

0.86 
(0.68–1.07) 

1.13 
(0.95–1.33) 

0.89 
(0.74–1.05) 

1.10 
(0.84–1.44) 

Disadvantaged 
(No) 

1 1 1 1 

Disadvantaged 
(Yes) 

1.42 
(1.09–1.83) 

1.24 
(1.01–1.51) 

0.79 
(0.64–0.98) 

0.80 
(0.60–1.09) 

Location 
(Urban) 

1 1 1 1 

Location (Rural) 1.13 
(0.94–1.37) 

1.02 
(0.90–1.17) 

1.04 
(0.91–1.19) 

0.86 
(0.71–1.04) 

Disability (No) 1 1 1 1 
Disability (Yes) 1.07 

(0.88–1.29) 
1.02 
(0.88–1.19) 

0.87 
(0.74–1.03) 

1.19 
(0.94–1.51) 

Note. Data highlighted in bold denotes statistically significant correlates to 
MVPA at p < 0.05. 

Table 4 
Adjusted odds ratios (OR) with 95% confidence intervals between MVPA cate
gories, intra- and interpersonal factors, Model 5.   

Inactive Somewhat 
Active 

Active Daily Active 

OR’s ((95% 
CI) 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

PA Enjoyment 
(Low) 

1 1 1 1 

PA Enjoyment 
(Medium) 

0.48 
(0.41–0.57) 

1.24 
(1.08–1.43) 

1.59 
(1.36–1.87) 

1.16 
(0.89–1.50) 

PA Enjoyment 
(High) 

0.35 
(0.26–0.46) 

1.03 
(0.86–1.24) 

1.62 
(1.33–1.96) 

1.64 
(1.23–2.19) 

I have not 
enough spare 
time (No) 

1 1 1 1 

I have not got 
enough spare 
time (Yes) 

0.85 
(0.72–1.01) 

1.02 
(0.90–1.14) 

1.06 
(0.94–1.20) 

0.97 
(0.81–1.16) 

I am not good 
enough at 
sport (No) 

1 1 1 1 

I am not good 
enough at 
sport (Yes) 

1.08 
(0.89–1.30) 

0.94 
(0.80–1.11) 

1.01 
(0.83–1.23) 

0.77 
(0.53–1.09) 

No suitable 
sports/ 
activities that I 
like were 
offered (No) 

1 1 1 1 

No suitable 
sports/ 
activities that I 
like were 
offered (Yes) 

0.88 
(0.67–1.16) 

1.53 
(1.24–1.90) 

0.77 
(0.60–0.99) 

0.67 
(0.44–1.02) 

Transport 
difficulties 
prevent me 
from playing/ 
exercising 
more (No) 

1 1 1 1 

Transport 
difficulties 
prevent me 
from playing/ 
exercising 
more (Yes) 

0.82 
(0.62–1.08) 

1.01 
(0.82–1.25) 

1.33 
(1.06–1.66) 

0.75 
(0.51–1.10) 

I have never been 
asked to take 
part (No) 

1 1 1 1 

I have never been 
asked to take 
part (Yes) 

0.95 
(0.77–1.18) 

0.97 
(0.82–1.14) 

1.01 
(0.85–1.21) 

1.04 
(0.79–1.36) 

Too expensive to 
do sport (No) 

1 1 1 1 

Too expensive to 
do sport (Yes) 

0.94 
(0.71–1.24) 

1.10 
(0.88–1.38) 

0.83 
(0.64–1.08) 

1.34 
(0.90–1.99) 

Teacher Social 
Support (Low) 

1 1 1 1 

Teacher Social 
Support 
(Medium) 

0.92 
(0.77–1.10) 

1.01 
(0.88–1.16) 

0.97 
(0.83–1.13) 

1.11 
(0.88–1.41) 

Teacher Social 
Support (High) 

0.89 
(0.70–1.14) 

0.82 
(0.69–0.97) 

1.12 
(0.94–1.34) 

1.20 
(0.92–1.56) 

Family Social 
Support (Low) 

1 1 1 1 

Family Social 
Support 
(Medium) 

0.68 
(0.57–0.81) 

1.12 
(0.96–1.30) 

1.26 
(1.06–1.50) 

1.74 
(1.28–2.38) 

Family Social 
Support (High) 

0.43 
(0.30–0.61) 

0.86 
(0.70–1.05) 

1.41 
(1.14–1.75) 

2.04 
(1.44–2.91) 

Friends Social 
Support (Low) 

1 1 1 1 

Friends Social 
Support 
(Medium) 

0.66 
(0.56–0.79) 

1.28 
(1.11–1.49) 

1.29 
(1.10–1.53) 

0.93 
(0.71–1.21) 

Friends Social 
Support (High) 

0.55 
(0.41–0.74) 

0.94 
(0.78–1.14) 

1.24 
(1.02–1.52) 

1.50 
(1.12–2.00) 

Note. Data highlighted in bold denotes statistically significant correlates to PA. 
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suggest that medium to high SES was correlated with high levels of PA 
supporting previous research (Chzhen et al., 2018); additionally, 
attending a disadvantaged school was associated with ‘inactive’ and 
‘somewhat active’. Disabilities were associated with PA in models 1 and 
2, but in the final model, and after including interpersonal, school- and 
community-related factors, these associations were no longer signifi
cant, reinforcing the need to focus on contextual factors interacting with 
body functions in a biopsychosocial model such as the International 
Classification of Functioning, Disability and Health (WHO, 2001) when 
considering disabilities. This was unexpected as levels of PA are gener
ally lower among students with disabilities than peers without disabil
ities. One further consideration with these results are that data were 
collected from general schools and previous reports have shown differ
ences in PA were detectable only when general school data from 15 
countries were combined (Ng et al., 2017). In summary, targeting fe
males and adolescents from low SES backgrounds and giving consider
ation to contextual factors, particularly school type is vital to addressing 
current and future inactivity (Eime et al., 2013; Liu et al., 2012; Gavin 
et al., 2014; Harrington et al., 2016; Craike et al., 2018. 

In analysing SEM intrapersonal correlates, high levels of enjoyment 
were negatively associated with ‘inactive’, but positively associated 
with ‘active’ and ‘daily active’ categories thus shedding light on previ
ous inconsistent conclusions, where reviews found that perceived 
enjoyment had ‘no association’ (Sterdt et al., 2014; Van Der Horst et al., 
2007). We found the adolescent barrier ‘no suitable sports/activities that 
I like’ to be positively associated with ‘somewhat active’ but negatively 
associated with the ‘active’ category, again clarifying the need to 
consider activity status when interpreting previous positive (Mehtälä 
et al., 2020; Davison and Lawson, 2006) or no associations with PA (Van 
Der Horst et al., 2007; Ferreira et al., 2007). For interpersonal variables, 
family social support was a strong positive predictor of PA (Rhodes and 
Lim, 2018; Rhodes et al., 2019; Murtagh et al., 2018). However, our 
results expand our understanding of previous inconsistent findings on 
friends, peers and social norms (Van Der Horst et al., 2007; Ferreira 
et al., 2007; Sallis et al., 2002, 2000), as the perceived intensity of the 
social support provided was important. Only high social support was 
significant, positively associated with ‘somewhat active’, ‘active’, and 
‘daily active’ categories, and negatively associated with ‘inactive’ status. 
Thus, intervention developers using friends social support as an inter
vention strategy should aim for high levels of support to minimise the 
likelihood of inactive adolescents remaining in this category, as medium 
levels of friends social support showed no association with inactive. 

We examined the impact of teacher social support on PA, a poorly 
understood and under researched correlate (Laird et al., 2016), but 
necessary to understand the impact of school related factors. Accord
ingly, high teacher social support was negatively associated with 
‘somewhat active’, implying that adolescents who receive teacher sup
port are significantly less likely to be in this PA category and more likely 
may be in other activity categories (i.e. daily active, high active or 
inactive). Our research supports the role of teachers (Bocarro et al., 
2012; Morton et al., 2016), but recommends that high levels of support 
are necessary for intervention design and ideally targeted to low active 
adolescents. School policies, practices and physical environments need 
to assist teachers to provide this support. 

Analysing school- and community-related factors revealed differ
ences in correlates by adolescent activity status. Participating in PE 
(even at the lowest level), in school- or community sport reduced the 
likelihood of adolescents being in the ‘inactive’ category. The 
community-related factors were influential for the somewhat active, 
with participation 1–3 days/week positively associated and 4 + days 
negatively associated with this PA category. This provides evidence for a 
pathway that could be maximised for engagement in, but also exit out of 
the ‘somewhat active’ category. School-related factors were strongest 
for the ‘active’ category, but only the highest level of participation (4 +
days) for community and school sport were related to ‘daily active’. 
Adolescents who walked or cycled to school, as opposed to taking the 
car, were less likely to be in the low active and more likely to be in the 
high active PA categories, supportive of the role of the daily active 
commute to school (Jones et al., 2019). 

The data were analysed from a cross-sectional self-report survey, and 
this does not allow for causal relations between the variables. This study 
examined demographic, intrapersonal, interpersonal, school- and 
community-related correlates of PA. We recommend the inclusion of 
additional contextual, physical environment and policy variables for a 
more holistic SEM analysis. All assessments were supervised by a trained 
CSPPA research team, participants were encouraged to answer honestly, 
with anonymity and confidentiality adhered to. Self-reported data used 
at the population level is reflective of the perceptions of PA, rather than 
actual movement. Some response bias may be present, however, to 
minimise this, and to enhance the accuracy of responses, developmen
tally appropriate and psychometrically valid self-report instruments 
were used. 

Table 5 
Adjusted odds ratios (OR) with 95% confidence intervals for the associations 
between MVPA categories and behavioural variables, Model 5.  

School Inactive Somewhat 
active 

Active Daily active 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

OR’s (95% 
CI) 

PE (0–30 min) 1 1 1 1 
PE (31–60 min) 0.76 

(0.59–0.99) 
0.93 
(0.77–1.12) 

1.28 
(1.05–1.56) 

1.06 
(0.81–1.39) 

PE (61–120 
min) 

0.82 
(0.65–1.05) 

0.96 
(0.80–1.15) 

1.24 
(1.02–1.51) 

1.01 
(0.77–1.33) 

PE (>121 min) 0.98 
(0.75–1.29) 

0.81 
(0.66–1.00) 

1.43 
(1.15–1.79) 

1.00 
(0.73–1.37) 

School Sport 
(Never/ 
week) 

1 1 1 1 

School Sport (1 
day/week) 

0.84 
(0.67–1.04) 

0.94 
(0.80–1.11) 

1.25 
(1.05–1.49) 

1.14 
(0.87–1.48) 

School Sport 
(2–3 days/ 
week) 

0.75 
(0.61–0.92) 

1.12 
(0.97–1.29) 

1.20 
(1.03–1.39) 

0.99 
(0.78–1.25) 

School Sport 
(>4 days/ 
week) 

0.38 
(0.29–0.52) 

0.70 
(0.59–0.82) 

1.52 
(1.30–1.79) 

1.66 
(1.33–2.08)  

Community 
Community 

Sport (Never/ 
week) 

1 1 1 1 

Community 
Sport (1 day/ 
week) 

0.69 
(0.53–0.91) 

1.29 
(1.06–1.59) 

1.02 
(0.82–1.28) 

1.32 
(0.94–1.86) 

Community 
Sport (2–3 
days/week) 

0.37 
(0.30–0.46) 

1.38 
(1.20–1.59) 

1.32 
(1.13–1.54) 

1.16 
(0.91–1.48) 

Community 
Sport (>4 
days/week) 

0.08 
(0.05–0.13) 

0.40 
(0.34–0.49) 

2.46 
(2.08–2.91) 

2.75 
(2.17–3.50) 

Travel To (Car) 1 1 1 1 
Travel To 

(Mixed 
Mode) 

0.86 
(0.64–1.16) 

0.93 
(0.74–1.16) 

1.18 
(0.92–1.51) 

1.04 
(0.71–1.51) 

Travel To 
(Active) 

1.26 
(0.98–1.63) 

0.63 
(0.52–0.76) 

1.34 
(1.11–1.63) 

1.12 
(0.86–1.45) 

Travel From 
(Car) 

1 1 1 1 

Travel From 
(Mixed 
Mode) 

1.19 
(0.87–1.62) 

1.01 
(0.80–1.27) 

0.86 
(0.67–1.10) 

1.00 
(0.69–1.46) 

Travel From 
(Active) 

0.76 
(0.59–0.98) 

1.12 
(0.93–1.34) 

0.89 
(0.74–1.07) 

1.35 
(1.04–1.75) 

Note. Data highlighted in bold denotes statistically significant correlates to PA. 
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5. Conclusion 

The level of insufficient PA prevalent in adolescents across the island 
of Ireland is high and demonstrates that it is a complex problem (Ding 
et al., 2020). This study concludes that depending on the activity status 
of the individual, influences on PA behaviour may differ and conse
quently conclusions of null or inconsistent correlate findings may be too 
simplistic. More sensitive categorisation of PA is required for fuller, 
more holistic understanding of adolescent behavioural choices. Conse
quently, we support the revised PA guidelines where every move counts 
(Bull et al., 2020), and our additional insights suggest tailoring in
terventions to the influences across diverse PA categories, going beyond 
the dichotomy of meeting versus not meeting the daily MVPA guide
lines. In addition, to solve complex problems, co-ordinated multiple 
strategies across government sectors and agencies are required. This 
points to a comprehensive, systematic approach targeting demographic, 
intrapersonal, interpersonal, school, community, environment and pol
icy levels - a systems approach (Rutter et al., 2019). 
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Andrade, S., Ávila-García, M., Bartholomew, J., Belton, S., Brooks, N.E., 2021. 
School-based interventions modestly increase physical activity and cardiorespiratory 
fitness but are least effective for youth who need them most: An individual 
participant pooled analysis of 20 controlled trials. Br. J. Sports Med. Pp.1-10. 

Heck, R.H., Thomas, S.L., Tabata, L.N., 2014. Multilevel modeling of categorical 
outcomes using IBM SPSS, 2nd edition. Routledge, New York.  

Jones, R.A., Blackburn, N.E., Woods, C., Byrne, M., van Nassau, F., Tully, M.A., 2019. 
Interventions promoting active transport to school in children: A systematic review 
and meta-analysis. Prev. Med. 123, 232–241. 
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