bradscholars

Less screen time, more frequent fruit and vegetable
intake, and physical activity are associated
with greater mental wellbeing in adolescents

ltem Type Article

Authors Davison, J.;Bunting, B.;Connolly, P;;Lloyd, K.;Dunne, L.;Stewart-
Knox, Barbara

Citation Davison J, Bunting B, Connolly P et al (2022) Less screen time,
more frequent fruit and vegetable intake, and physical activity are
associated with greater mental wellbeing in adolescents. Child
Indicators Research. 15 (4): 1339-1378.

DOl https://doi.org/10.1007/s12187-022-09924-6

Publisher Springer Nature

Rights This article is licensed under a Creative Commons Attribution 4.0

International License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s Creative
Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need
to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licen ses/
by/4.0/.

Download date

2026-02-07 04:10:28

Link to Item

http://hdl.handle.net/10454/18745



http://dx.doi.org/https://doi.org/10.1007/s12187-022-09924-6
http://hdl.handle.net/10454/18745

Child Indicators Research (2022) 15:1339-1361
https://doi.org/10.1007/s12187-022-09924-6

®

Check for
updates

Less Screen Time, More Frequent Fruit and Vegetable
Intake and Physical Activity are Associated with Greater
Mental Wellbeing in Adolescents

Jenny Davison'® . Brendan Bunting’ - Paul Connolly? - Katrina Lloyd? -
Laura Dunne® - Barbara Stewart-Knox*

Accepted: 31 January 2022 /Published online: 8 February 2022
© The Author(s) 2022

Abstract

Wellbeing declines during adolescence, for which the reasons are unclear. This anal-
ysis explored associations between wellbeing and multiple lifestyle, socioeconomic
and school-level factors in young people. Data were collected as part of the Wellbe-
ing in School (WiSe) survey of adolescent school children in Northern Ireland at
age 13-14 years (N=1618; 49% female) and 15-16 years (N=1558; 50.5% female).
Wellbeing was assessed using the short-form Warwick-Edinburgh Mental Wellbe-
ing Scale (s WEMWBS), where scores declined between time one (13—14 years) and
time two (15-16 years) in both sexes and were significantly lower in females at both
timepoints. Multilevel, multivariate modelling was therefore undertaken separately
for males and females with sWEMWBS scores as the dependent variable. Physical
activity, family affluence, fruit and vegetable intake, social media use, sleep dura-
tion, school factors (size and type) and religion were independent variables. More
frequent physical activity in both sexes at both timepoints was associated with higher
sWEMWRBS scores. In females, higher sWEMWBS scores were associated with less
social media use at time one (and marginally at time two), greater family affluence
at time two, and being Catholic at both timepoints. In males, higher sWEMWBS
scores were associated with more frequent fruit and vegetable intake at time one.
Mental wellbeing was unrelated to sleep duration or school factors in either sex, at
both time points. Efforts to maximize mental wellbeing in adolescents should pro-
mote engagement in physical activity and implement sex-specific interventions.
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1 Introduction

Wellbeing has been designated a human right in Article 12 of the United Nations
Convention of the Rights of the Child (OHCHR, 1989). Over the past decade,
mental wellbeing has become increasingly important on public health and pol-
icy agendas across the world (Andreoni & Galmarini, 2015; Dolan et al., 2011;
Tedstone Doherty & Kartalova-O’Doherty, 2010). There is no universally agreed
definition of wellbeing and the term is often used interchangeably with life satis-
faction, happiness and quality of life (Selwyn & Riley, 2015; Statham & Chase,
2010). What is agreed, however, is that wellbeing is multifaceted (Dodge et al.,
2012; Delle et al., 2011; Forgeard et al., 2011) and encompasses both objective
(e.g. income, education, health) and subjective (e.g. inter-personal relationships,
autonomy) aspects of a person’s life (Selwyn & Riley, 2015; Bowling, 2011;
Foregeard et al., 2011; Statham & Chase, 2010).

While many different measures of wellbeing are used in surveys of young people,
the vast majority suggest that wellbeing declines with age during adolescence
(Gonzalez-Carrasco et al., 2017a, b; Dinisman & Ben-Arieh, 2016; Klocke et al., 2014;
Rees & Dinisman, 2014; Gaspar et al., 2012; Rees et al., 2010). There is some evidence
that adolescent girls experience lower wellbeing than boys (Gonzalez-Carrasco et al.,
2017a; Rees & Dinisman, 2014; Klocke et al., 2014; Gaspar et al., 2012; UNICEF
Spain, 2012) and that this decrease in wellbeing over time is more pronounced in girls
than boys (Meade & Dowswell, 2016; The Children’s Society, 2016). The reason for
this trend is unclear but likely to be multifactorial, encompassing a range of individual,
social and environmental factors (Davison et al., 2021, 2015a, b). Cross-sectional
analysis of the Health Behaviour in School-aged Children (HBSC) study (Klocke et al.,
2014) concluded that although individual level characteristics such as gender and age
are important in explaining young people’s wellbeing, social and environmental factors
also contribute to wellbeing. A systematic review on children’s wellbeing (Kidger et al.,
2012) suggests a need for more studies measuring the effect of environmental and
not just individual factors. This analysis, therefore, has explored a range of lifestyle,
socioeconomic and school level factors with potential to impact upon adolescent
wellbeing.

Approximately 30% of young people in the United Kingdom (UK) (N=4899)
engage in sporting activity every day (Booker et al., 2015). A growing body of
evidence points to an association between greater physical activity and enhanced
mental wellbeing in young people (Halliday et al., 2019; White et al., 2018).
Recent research employing the WEMWBS has indicated that young people aged
11-20 years residing in Ireland (N=5661) who engaged in sport had more posi-
tive mental wellbeing (Murphy et al., 2020). Cardiopulmonary fitness has also
been associated with positive mental wellbeing (WEMWBS) in Australian
16-year-olds (N=670) (Janssen & LeBlanc, 2010). However, the evidence is
not always clear cut. A longitudinal study of (N=928) secondary schoolchildren
(aged 13-16 years) found no association between physical activity (assessed via
accelerometer) and mental wellbeing (WEMWBS) (Bell et al., 2019). A possi-
ble reason for this null finding could be due to sex differences in the association
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between wellbeing and physical activity, as adolescent females engage in physical
activity less often than males and experience progressively lower wellbeing than
males (Halliday et al., 2019; Murphy et al., 2020). It is possible, therefore, that
lower physical activity and mental wellbeing are linked, particularly in girls.

Fruit and vegetable intake is considered a reliable marker of healthy eating
(Taylor et al., 2020; Slavin & Boyd, 2012). Evidence from longitudinal research
in young people (aged 7—17 years; N=2630) has implied a reciprocal relationship
between unhealthy eating and poor mental wellbeing (Wu et al., 2019). Approxi-
mately 12-18% of young people consume a diet low in fruit and vegetables (de
Oliveira Figueiredo, 2019; McKeown & Nelson, 2018; Skardal et al., 2014; Zahra
et al., 2014). Intake of fruit and vegetables tends to be lower among boys than girls
(de Oliveira Figueiredo, 2019, Skardal et al., 2014; Post-Skagegard et al., 2002),
and consumption reduces through adolescence (Post-Skagegard et al., 2002). Recent
research in adolescents aged 13—16 years suggests that frequent fruit and vegetable
consumption is associated with positive mental wellbeing (Davison et al., 2021).

Social media use has become increasingly important to young people and may
impact upon wellbeing. A systematic review concluded that most studies (pre 2014)
found no association between screen time and wellbeing (Best et al., 2014). Since
then, a growing body of research has linked excessive social media use to lower
wellbeing in young people (Booker et al., 2015, 2018; Jenkins et al., 2020; Naeemi
& Tamam, 2017; Straatmann et al., 2016; Viner et al., 2019; Young et al., 2020).
Conversely, wellbeing has been shown to increase when young people abstain from
social media (Brown & Kuss, 2020). Detrimental effects of social media use appear
more marked in girls (Booker et al., 2018; Hartas, 2019; Viner et al., 2019). That
social media use is greater in girls, therefore, could be another factor contributing to
the apparent lower wellbeing among adolescent girls compared to boys.

The recommended amount of sleep for young people is 8—10 h, however, research
shows that many achieve less than 7 h of sleep per night (National Sleep Foundation,
2019). Potential consequences of excessive night-time social media use include
shorter sleep duration, delayed bedtimes and later wake up times resulting in daytime
tiredness (Carter et al., 2016; Twenge et al., 2017). Melatonin (natural hormone
which helps control your sleep cycle) onset can be delayed by exposure to screens just
before bed and that this can delay the onset of sleep (Chellappa et al., 2013). More
than a third (37%) of adolescent’s report losing sleep subsequent to social media use
close to bedtime (Espinoza, 2011). Studies of adolescents have found associations
between screen usage and shorter sleep duration (Falbe et al., 2015; Lemola et al.,
2015). There is increasing evidence of an association between shorter sleep duration
and poorer mental wellbeing in adolescents (Royal College of Paediatrics & Child
Health, 2018; Shochat et al., 2014).

Among environmental factors that have been shown to be related to children’s well-
being, is socio-economic status (Gutman & Feinstein, 2008). Young people in more
socio-economically deprived circumstances are more likely to report lower wellbe-
ing (Plenty & Mood, 2016). Those in less affluent households are also more likely
to report lower wellbeing (Simon et al., 2018). Review of the literature (Dinisman &
Ben-Arieh, 2016) concluded that while parental employment status was associated
with children’s wellbeing, measures such as low-income and material deprivation were
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not. More consistent findings emerged when children’s own perceptions of their family
financial status were considered. Those who thought they had fewer material goods
or believed that their friends’ families were better off than them had poorer wellbeing
than their peers (Dinisman & Ben-Arieh, 2016; Erhart et al., 2009). Therefore, this
research has used the Family Affluence Scale (FAS) which is a self-report checklist of
items owned by the family such as cars and computers and luxuries such as holidays.

There is a paucity of studies (post 1980) that have assessed the influence of school size
and type on young people’s mental wellbeing. A common assumption is that adolescents
receive a superior experience, both intellectually and interpersonally, in smaller schools
(Kidger et al., 2012; Watt, 2003). While research has explored the influence of school
size on academic attainment (Govorova et al., 2020), it is not known how it relates to
adolescent’s wellbeing. Most existing studies consider the school ethos (i.e. processes and
practices employed by the school) which have been found to explain barely 5% of the var-
iation in pupil’s wellbeing (Lazarides & Buchholz, 2019; Murillo & Hernandez-Castilla,
2011). The current study considers school type (selective or comprehensive) as a potential
factor related to wellbeing in young people.

Religiosity declines over the course of adolescence (Chan et al., 2015; Dew et al.,
2020), although girls tend to be more religious than boys (Donahue & Benson,
2010). Meta-analysis of pre-2010 data (Yonker et al., 2012) concluded an associa-
tion between religiosity and wellbeing in adolescents (N=66,273). Religion, there-
fore, has also been included in the current analysis.

Wellbeing is determined by an array of interacting individual, social and
environmental factors (Davison et al., 2015a, b, 2021; Kidger et al., 2012; Klocke
et al.,, 2014). In order to design and target interventions to promote wellbeing
appropriately, it is important to understand multiple factors with potential to impact
upon adolescent wellbeing over time. This analysis explored associations between
a range of lifestyle (physical activity, fruit and vegetable intake, social media,
sleep and religion), socioeconomic (family affluence) and school level (size and
type) factors and wellbeing. It is predicted that mental wellbeing will be lower in
females and will deteriorate over time to a greater degree in females. Given previous
research, it is also hypothesised that mental wellbeing will vary by religion and
school type and will be associated with less frequent fruit and vegetable intake, less
physical activity, greater social media use and shorter sleep duration.

2 Methods
2.1 Design and Participants

Data were collected as part of the longitudinal Wellbeing in School (WiSe) study,
which explored health and wellbeing of school children aged 11-16 years in North-
ern Ireland (NI). This analysis draws on data collected during in 2016 (time one)
and 2018 (time two). The sample at time one (aged 13—14 years) comprised 1618
adolescents of whom 51% were male and 49% female, and at time two (aged
15-16 years) comprised continued participation of 1558 adolescents from time one
of whom 49.5% were male and 50.5% female.
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2.2 Procedure

A list of all post-primary schools in Northern Ireland (NI) was obtained from the
Department of Education NI (DENI) website. A letter detailing the aims, objectives
and procedures of the study, along with an invitation to participate, was posted to
each selected school. Of 203 schools contacted, 94 replied and 89 agreed to par-
ticipate. Headteachers provided written consent for their school to participate after
which they were provided with information sheets and consent forms to distribute
to parents and pupils. Parents were given the opportunity to provide ‘opt-out’ con-
sent of their child’s participation. Pupils were required to provide full written con-
sent prior to completing the questionnaire. At time two, all 89 schools were invited
to re-participate in the study. Of the 89 schools, 79 were followed up at time two
(response rate 89%). Consent procedures described above were repeated at time two.

Fieldwork at time one and two was carried out in schools either on a study iPad or
a computer, hosted by LimeSurvey, with a researcher (JD) present. At each school,
one class in each year group participated.

2.3 Measures
2.3.1 Short-Form Warwick-Edinburgh Mental Wellbeing Scale (sSWEMWBS)

The s WEMWBS (Tennant et al., 2007) was used to assess mental wellbeing. This
measure comprises seven items designed to measure hedonic and eudemonic com-
ponents of wellbeing. Each item is positively worded and scored on a 5-point Likert
scale ranging from ‘none of the time’ (1) to ‘all of the time’ (5). Respondents are
asked ‘Please tick the box the best describes your experience of each over the last
two weeks’: ‘I’ve been feeling optimistic about the future’; ‘I’ve been feeling useful’;
‘T’'ve been feeling relaxed’; ‘I've been dealing with problems well’; ‘I’ve been think-
ing clearly’; ‘I’ve been feeling close to other people’; and ‘I’ve been able to make up
my own mind about things’. The measure has undergone robust psychometric testing
(Ringdal et al., 2018; Hunter et al., 2015; Clarke et al., 2011), has been validated in
adolescents from across the United Kingdom (UK) and has been consistently found
to have a unidimensional factor structure (Hunter et al., 2015; Melendez-Torres et al.,
2019; Stewart-Brown et al., 2009; Tennant et al., 2007). Scores can range from 7 to
35, with higher scores indicating higher wellbeing.

A model-based approach was taken to the estimation of reliability (Yang & Green,
2011). This has the advantage that the underlying measurement model used in the
evaluation of the sSWEMWBS can be directly used to evaluate the model, rather than
use a test for reliability that is likely to have been based on different model assump-
tions. Estimates of reliability were based on robust maximum likelihood (MLR) and
weighted least squares mean & variance (WLSMYV). Using the MLR approach, the
estimated reliability for females at time one was 0.79 (SE=0.013) and at time two
0.77 (SE=0.015). Comparable values for males were 0.70 (SE=0.022) and 0.76
(SE=0.021). The nonlinear (WLSMYV) model values for reliability were all 0.3-0.4
higher than for the MLR based estimates.
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2.3.2 Family Affluence Scale (FAS)

The family affluence scale (FAS) (Boyce et al., 2006) is an indicator of socio-economic
inequality in young people aged 14—17 years old which has been validated in samples
across Europe (N=10,900) (Moor et al., 2019). The FAS comprises four items: ‘Do you
have your own bedroom at home where you normally live?’ for which responses are
dichotomous (yes/no); ‘Does your family own a car, van or truck?’ for which responses
are ‘yes-one, yes-two or more, or no’; ‘During the past 12 months how many times did
you travel away on holiday with your family?’ for which responses are — ‘not at all,
once, twice, more than twice’; and. ‘How many computers, laptops, tablets or iPads do
your family own?’ for which responses are ‘none, one, two, three or more’. Total scores
can range from 4 — 13 with higher scores representing greater family affluence.

Principal component analysis was used to optimise the relationship between the
items and the underlying component under evaluation (family affluence). From this
emergent model a component weight was obtained for each individual using SPSS
v25. These were then used within the statistical analyses. This use of a linear compos-
ite indicators is in keeping with measurement recommendations (Bollen & Lennox,
1991).

2.3.3 Fruit and Vegetable Intake

The frequency with which fruit and vegetables were consumed was measured via
a single item which asked ‘how many portions of fruit/vegetables (including fresh,
dried, tinned, juiced and frozen) do you usually eat each day?’ for which responses
were on a seven-point scale ranging from none (1) to more than 5 (7), with higher
scores indicating greater frequency.

2.3.4 Physical Activity Questionnaire for Older Children (PAQ-C) and Adolescents
(PAQ-A)

The Physical Activity Questionnaire for Older Children (PAQ-C) (Crocker et al.,
1997) is a self-administered seven-day recall questionnaire to assess overall partici-
pation in physical activity and has been designed for use with children aged 8 to
14 years. PAQ-C was used at Time 1 (age 13/14 years) and consists of nine ques-
tions structured to discern low (1) to high (5) participation in physical activity dur-
ing the previous seven days, with a tenth question to identify any who have engaged
in unusual activity during the previous week. The first question contains an activ-
ity checklist of 22 items referring to common sports, leisure activities and games
(Crocker et al., 1997). Two questions assess overall activity patterns during the
week. Remaining items assess activity during specific periods of the day, including
physical education (PE) class, morning break, lunchtime, after school, evening, and
weekend. The Physical Activity Questionnaire for Adolescents (PAQ-A) (Kowalski
et al., 1997) was used at Time 2 (age 15/16 years). The PAQ-A is designed for use
with adolescents aged 14 to 20 years and consists of nine questions identical to the
PAQ-A with the question concerning morning break excluded. Responses to ques-
tions are on a scale from 1 to 5 with higher scores indicating greater activity. Both
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the PAQ-C and PAQ-A were scored according to the manual (Kowalski et al., 1997).
The average of items is used to create a PAQ summary score.

2.3.5 Social Media Use

Social media use was measured by a single item which asked ‘On a normal school
day, how many hours were you active on social media (i.e. from you wake to you
sleep again)?’ for which response options were: (1) Less than one hour; (2) Around
1 h; (3) Around 2 h; (4) Around 3 h; (5) Around 4 h; (6) Around 5 h; (7) Around
6 h; (8) 7 h or more.

2.3.6 Sleep

Sleep duration was assessed using two questions ‘On a normal school night, what is
your bedtime?’ and ‘On a school day, what is your wake time?’. A variable indicat-
ing total hours of sleep per night was calculated from the difference between bed-
time and waketime.

2.3.7 Religion

Religion was recorded by a single item, asked at time two: ‘Which of the following
do you consider yourself to belong to?” for which response options were: (1) Prot-
estant community (37%; n=573); (2) Catholic community (52%; n=3811); and, (3)
Other (11%; n=171).

2.4 Statistical Analysis

Given that wellbeing trajectories differ by sex (Gonzalez-Carrasco et al., 2017a;
Meade & Dowswell, 2016; The Children’s Society, 2016; Rees & Dinisman, 2014;
Klocke et al., 2014; Gaspar et al., 2012; UNICEF Spain, 2012), sex differences were
examined by constructing separate multilevel, multivariate models for males and
females. Physical activity (PAQ), family affluence (FAS), social media use (hours
per day), religion (Catholic/Protestant/Other), sleep (hours per night) school size
(number of pupils) and frequency of fruit and vegetable intake (7-point Likert scale)
were entered into the model as independent variables. Mental wellbeing (sSWEM-
WBS) scores were taken as the dependent variable in both models. School type was
entered as a cluster variable. Interactions between all independent variables were
built into the model. The P=0.05 level was taken as significant.

A five-point Likert scale was used to record responses to the SWEMWBS. This ordi-
nal scale was analysed using weighted least square parameter estimates with a mean
and variance-adjusted chi-square test statistic (WLSMV), using the Mplus 8.5 soft-
ware (Muthén & Muthén, 1998-2017) version 8.4. This method of estimation provides
a model-based approach to missing data under the assumption of missing at random
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(MAR). Standard errors and fit statistics were adjusted for the non-independence of stu-
dents within schools.

The factor model based on the sSWEMWBS was used as the outcome measure
for separate analyses on the data from the first and second occasion. This model
maintained the constraints shown to describe the sSWEMWBS model, and for practi-
cal purposes the thresholds for both item 3 and item 6 were left unconstrained. A
series of predictors were then included within the model measures on both occa-
sions. To examine the potential differences between the effect for females and males,
the analysis on both occasions was conducted using a multigroup approach for the
sex variable.

A test was also conducted of the effects of occasion (time) and sex of respond-
ents. For this analysis a mixed type ANOVA with correction for measurement error
was used, where time represented the data on either the first or second occasion and
sex was represented using a dichotomous measure. The sWEMWBS, as with all
the models was analysed using all seven observed measures within a latent variable
structure, hence allowing for a correction for measurement error. This was achieved
by structuring data in a long format, and again taking into account the clustering
effect of school.

3 Results

3.1 Measurement Invariance: SWEMWBS Replication on Two Occasions
(Separately for Females and Males)

To test for factorial invariance of female and male responses to the items contained
within the SWEMWBS, data from time two were analysed first, as it could be
expected to be more stable. In this model the factor loadings and the thresholds relat-
ing to the seven items were constrained to be equal across the groups. Because a cor-
relation had been introduced between items one (I've been feeling optimistic about
the future) and two (I've been feeling useful) in the previous model, this was also
kept in the invariant version of the model. This model, using a weighted least square
mean and variance adjusted (WLSMYV) estimator, provided a reasonable description
of the model: root mean square error of approximation (RMSEA)=0.06, 90%; con-
fidence interval (CI)=0.06-0.07; Comparative Fit Index (CFI)=0.96; Tucker-Lewis
Index (TLI)=0.97; and, standardised root mean square residual (SRMR)=0.03.
From an examination of the modification indices (MI) it was evident that there was
room for improvement in the fit criteria based on the threshold values in relation to
item three (I've been feeling relaxed). This change resulted in slight improvement to
the model fit statistics (RMSEA =0.05, 90% CI: 0.04-0.06; CFI=0.98, TLI=0.98;
SRMR =0.02). The unstandardised factor loadings, which were restricted to be equal
for females and males, were as follows: 1.00, 1.12, 1.02, 1.30, 1.39, 1.02, & 1.08. The
respective standardised factor loading can vary for those in both groups as a result of
different covariate variances. The standardised factor loadings for females were: 0.55,
0.62, 0.56, 0.71, 0.76, 0.56 & 0.59. For males the values were: 0.54, 0.62, 0.53, 0.72,
0.75,0.57, & 0.61.
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At time one where the model from the time two was imposed on the data, i.e.
equal factor loadings and thresholds (with the exception of item three) were
restricted to be invariant, along with an invariant covariance between the resid-
ual variance for items one (I’ve been feeling optimistic about the future) and two
(I’ve been feeling useful), the model provided an adequate explanation for the data
(RMSEA =0.05, 90% CI: 0.04-0.06; CFI=0.98, TLI=0.98; SRMR =0.03). From
an examination of the fit indices there was a suggestion that the thresholds relating to
item six (I’ve been feeling close to other people) could be relaxed across the groups,
with the highest modification being MI: 37.8 in both groups. With this alteration
the fit statistics were (RMSEA =0.04, 90% CI: 0.03-0.05; CFI=0.99, TLI=0.98;
SRMR =0.02). The model recorded threshold indicates the expected value of the
latent variable (factor) at which an individual in a given group transitions from a
value of 0 to a value of 1, in the current case on an ordinal scale. The unstandardised
factor loadings were 1.00, 1.24, 1.24, 1.43, 1.50, 1.22 & 1.18, for items one to seven.
The respective standardised factor scores for females were: 0.51, 0.63, 0.64, 0.73,
0.77, 0.62, & 0.60 and for males: 0.41, 0.55, 0.53, 0.63, 0.69, 0.52, & 0.54.

It was therefore evident that a one-factor model was an adequate description for
these data, though there was some evidence for a differential pattern of responding,
depending on one’s sex and the timepoint (i.e. age). The factor mean associated with
females at time one (age 13—14 years) was set at zero (i.e. the factor mean) and its
difference from the factor mean for males tested using a z-distribution (Est=0.22,
se=0.035, Est/SE=6.221, p-value=0.000). At time two (age 15-16 years) males
again had a higher average score on the SWEMWBS (Est=0.256. se=0.038, Est/
SE=6.803, p-value=0.000) (Fig. 1).

3.2 Predictors of Mental Wellbeing on Two Separate Occasions

Mental wellbeing, as assessed by the theoretical model underlying the sWEMWBS,
was regressed onto a number of predictor measures (physical activity; fruit and
vegetable intake; sleep; social media; family affluence; and, religion). To maintain
equality restrictions between the responses from females and males on the sSWEM-
WBS, the regression model was conducted within a multi-group framework. Predic-
tor variables were freely estimated for females and males. The fit statistics at time
one (RMSEA =0.03, 90% CI: 0.02-0.03; CFI=0.97, TLI=0.97; SRMR =0.1) indi-
cated that female and male responses to the sSWEMWBS were as seen previously
essentially responding in a factorially invariant manner. The correlated residual
between the first and second item was maintained with the sWEMWBS part of the
model and the threshold for items three and six were left unconstrained. The identi-
cal model at time two also indicated that there was no interaction between sex and
the effects of a range of predictors on mental wellbeing (RMSEA =0.03, 90% CI:
0.03-0.04; CF1=0.97, TLI=0.96; SRMR =0.09).
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3.3 Determinants of Mental Wellbeing (SWEMWBS) on Two Cross-Sectional
Occasions for Females

More frequent physical activity and religion (being Catholic) at both time one (age
13—-14 years) (P<0.001) and time two (age 15-16 years) (P=0.001) was associ-
ated with higher mental wellbeing in females (see Table 1). Greater family affluence
at time two (P<0.001) was associated with higher mental wellbeing in females.
Greater social media use at time one (P =0.002) and marginally greater social media
use at time two (P=0.058) was associated with lower mental wellbeing in females.
Being Protestant at time one (P=0.003) and time two (P=0.013) or of ‘other’ reli-
gion at time one (P=0.041) and time two (P <0.001) also associated with female’s
lower mental wellbeing.

3.4 Determinants of Mental Wellbeing (sSWEMWBS) on Two Cross-Sectional
Occasions for Males

More frequent physical activity at both time one (age 13—14 years) (P=0.022) and
time two (age 15-16 years) (P=0.040), and more frequent fruit and vegetable intake
at time one (age 13—14 years) (P=0.015) was associated with higher mental wellbe-
ing in males (see Table 2).

3.5 Mental Wellbeing (SWEMWBS), Interaction of Time (Occasions) by Sex (Mixed
ANOVA with Correction for Measurement Error)

This test of the interaction between time (i.e. age) and sex indicated a statistically sig-
nificant decline in SWEMWBS scores between time one (aged 13—14 years/N=1618)
(M=3.70; SD=0.56) and time two (aged 15-16 years/N=1558) (M =3.60; SD=0.60)
in the sample as a whole (see Table 3), with model estimated values as follows
(Est=-0.059; se=0.019; Est/SE=-3.088; P=0.002). sWEMWBS scores were signifi-
cantly lower in females than males (Est=-0.145; se =0.025; Est/SE=-5.846; P <0.000)
(Fig. 2).

4 Discussion

We investigated multiple factors contributing to mental wellbeing longitudinally in a
cohort of adolescents aged 13—16 years. The findings confirmed results of previous
research (Booker et al., 2018; Burke & Minton, 2019; Chen & VanderWeele, 2018;
Clarke et al., 2011), wellbeing declined between the ages of 13 and 16 years in both
sexes. Also consistent with previous research using the sSWEMWBS (Bell et al.,
2019; McKay & Andretta, 2017; Campbell-Jack, Hinchcliffe & Rutherford, 2015;
Clarke et al., 2011), mental wellbeing was lower in females. These findings, how-
ever, contradict other research using the SWEMWBS (Hunter et al., 2015) that found
no change in mental wellbeing between the 13 and 16 years of age. Given mental
wellbeing is culturally specific (Tennant et al., 2007) and that Hunter and colleagues
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Table 2 Predictors (unstandardized) of mental wellbeing in females at time point 1 (n=791) and 2 (n="785)

Estimate (Est) Standard Error Est/SE P Value
(SE)

Ti 12 Ti 72 Ti 12 Ti 12
Age (months) -0.074 0.029  0.077 0.064 -0.962 0446  0.336 0.656
Family Affluence 0.046 0.101  0.025 0.024 1.836 4220  0.066 0.000
Physical Activity 0.249 0.179  0.041 0.054 6.070 3292 0.000 0.001
Social Media (hrs) -0.039 -0.025  0.012 0.013 -3.119 -1.892  0.002 0.059
Fruit/Veg Intake 0.001 0.014  0.019 0.015 0.038 0.983  0.970 0.326
School size 0.003 0.000  0.005 0.007 0.550 -0.034  0.583 0.973
Free School Meals -0.004 0.017  0.023 0.029 -0.160 0.585 0.873 0.559
School Type 0.079 0.050  0.074 0.089 1.077 0.566  0.281 0.571
Religion Protestant -0.152 -0.127  0.051 0.051 -2.971 -2.479  0.003 0.013
Religion Other -0.187 -0.330  0.092 0.072 -2.047 -4.557  0.041 0.000

Est/SE estimate divided by standard error; **p <0.001; *p <0.005

(2015) study comprised a sample of rural Australian adolescents, this disparity in
results may reflect differences in educational and recreational experiences (Quine
et al., 2003).

The sWEMWBS as a one factor model provided an adequate description
of the data that was consistent with previous studies using the sWEMWBS to
assess mental wellbeing in adolescents (Clarke et al., 2011; McKay & Andretta,
2017; Melendez-Torres et al., 2019). We found that the sSWEMWBS performed
differently for males and females. Females scored lower than males on sSWEMWBS
item three ‘feeling relaxed’ and item six ‘feeling close to other people’. Males and
females, therefore, were modelled separately. There were inter-item differences in
responses such that scores on ‘feeling optimistic’ and ‘feeling useful’ increased

Table 3 Predictors (unstandardized) of mental wellbeing in males at time point 1 (n=827) and 2 (n=773)

Estimate (Est) Standard Error Est/SE P Value
(SE)

Ti T2 Ti T2 TI T2 TI 2
Age (months) -0.074 -0.266  0.044 0.169 -1.659 -1.571  0.097 0.116
Family Affluence 0.016 0.02 0.013 0.037 1.241 0.617  0.215 0.537
Physical Activity 0.064 0.275  0.031 0.139 2.051 1.981  0.040 0.048
Social Media (hrs) -0.006 -0.043  0.006 0.026 -0.998 -1.659  0.318 0.097
Fruit/Veg Intake 0.038 0.038  0.018 0.029 2.107 1.302  0.035 0.193
School size 0.003 0.020  0.004 0.014 0.855 1.401  0.393 0.161
Free School Meals 0.002 0.052 0.013 0.040 0.144 1.310  0.885 0.190
School Type 0.014 -0.025  0.048 0.115 0.295 -0.218  0.768 0.828
Religion Protestant -0.055 0.082  0.042 0.084 -1.306 0975 0.192 0.330
Religion Other -0.048 -0.093  0.047 0.118 -1.032 -0.787  0.302 0.432

Est/SE estimate divided by standard error; **p <0.001; *p <0.005
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Fig. 1 Heuristic diagram illustrating the seven observed sSWEMWBS items explained by a latent con-
struct (mental wellbeing) which in turn was explained by a number of predictors

significantly over time. The correlated residual between these items was robust
across the analyses. This may be because of high cognitive association prompted
by the wording in these items or a serial order effect. Subsequent analyses,
therefore, sought to explain apparent changes in wellbeing between time points.
Given wellbeing is likely to be multi-factorially determined (Davison et al., 2015a,
b, 2021), potential explanatory variables analysed related to lifestyle (physical
activity, fruit and vegetable intake, social media use, sleep duration, religion),
socio-economic circumstances (family affluence), and school size and type.

Consistent with previous research on physical activity and/or fitness and mental
wellbeing assessed using the SWEMWBS in Ireland (Murphy et al., 2020) and
in Australia (Janssen et al., 2020), higher mental wellbeing was associated with
more frequent physical activity for both males and females at both time points.
Contrary to our prediction, but in keeping with other research in school children
aged 13-16 years conducted in the UK using the WEMWBS (Bell et al., 2019),
there were no sex differences in the link between physical activity and wellbeing.
These results imply that physical activity should be promoted among adolescents to
maximise wellbeing.

A growing body of research has linked social media use to lower wellbeing in
young people (Booker et al., 2015, 2018; Naeemi & Tamam, 2017; Straatmann
et al., 2016; Viner et al., 2019; Young et al., 2020). Consistent with evidence that
social media is detrimental to wellbeing in girls (Booker et al., 2018; Hartas, 2019;
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Fig.2 Associations between mental wellbeing (sWEMWBS) and lifestyle factors, in both sexes on both
occasions

Viner et al., 2019), the current analysis also indicated that greater social media use
was associated with lower mental wellbeing in females but not males. The lack of
association among males perhaps suggests sex differences in social media use and
impact upon wellbeing (Booker et al., 2018). Unlike previous surveys of young peo-
ple which found the relationship between social media use and lower wellbeing to
persist in girls aged 13-15 years (Booker et al., 2018; Hartas, 2019; Viner et al.,
2019), the association between social media use and wellbeing in girls in the cur-
rent sample was only marginal (P=0.058) by the age of 15-16 years. This dispar-
ity could reflect differences in how wellbeing has been measured as none of these
previous studies employed the SWEMWBS. Given evidence that mental wellbeing
improves when young people abstain from social media (Brown & Kuss, 2020), this
finding implies that to promote wellbeing it may be necessary to advise younger
adolescent females to restrict time spent on social media.

Young people consume a diet low in fruit and vegetables (Davison et al., 2015a,
b; de Oliveira Figueiredo et al., 2019; Howe et al., 2016; McKeown & Nelson, 2018;
Zahra et al., 2014) and intakes tend to be lower in adolescent males than females (de
Oliveira Figueiredo et al., 2019; Post-Skagegard et al., 2002; Skardal et al., 2014).
Our results indicated that more frequent fruit and vegetable intake was associated
with higher mental wellbeing, but only in boys and only at age 13-14 years. This
is consistent with previous longitudinal research (Wu et al., 2019) and qualitative
enquiry (Davison et al., 2015a) implying a reciprocal relationship between wellbeing
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and healthy eating in young people. The observed age and sex difference in the asso-
ciation between wellbeing and intake could be because the frequency with which
fruit and vegetables were consumed was higher in girls than boys at age 13—14 years
(Table 3). The finding that the frequency of fruit and vegetable intake decreased
with increasing age during adolescence is consistent with previous research (Silva
et al., 2020). Intervention to improve wellbeing in adolescent males should seek to
encourage greater consumption of fruit and vegetables.

Consistent with previous meta-analysis implying that religiosity is protective of
wellbeing in young people (Yonker et al., 2012), mental wellbeing was higher in gitls
of Catholic faith and this association was evident at both time points (age 13—14 and
15-16 years). Girls tend to be more religious than boys (Donahue & Benson, 2010),
and possible mediating factors include peers, values and social norms (Hardy et al.,
2019). Given the Northern Ireland school system is segregated by religion, it is dif-
ficult to separate out the effects of school culture which may affect relationships with
peers, values and social norms or regional influences (Gutman & Feinstein, 2008;
Moore et al., 2020). Although 7% of schools surveyed were integrated by religion, a
sizeable proportion were religious-based schools. Apparent religious differences may
be the result of socio-economic and cultural differences between schools or school
catchment areas.

Mental wellbeing was associated with lower family affluence in girls but only
when older (age 15-16 years). This agrees with previous research linking lower fam-
ily affluence to lower wellbeing (Dinisman & Ben-Arieh, 2016; Erhart et al., 2009;
Simon et al., 2018). Unlike other measures of deprivation, the FAS focusses on the
visible trappings of wealth, which these data suggest only become salient to girls
once they reach age 15-16 years, at which point they judge their family’s affluence
relative to their peers with potential detriment to wellbeing (Dinisman & Ben-Arieh,
2016). This sex-specific developmental-factor could explain previous mixed, often
contradictory, results on affluence and wellbeing in young people.

Contrary to previous research (Royal College of Paediatrics & Child Health,
2018; Shochat et al., 2014) sleep duration was not associated with mental wellbeing.
This finding was unexpected given the high levels of social media usage reported
in our sample, and existing evidence for a putative link between excessive social
media use, particularly when it occurs later in the day, and sleep quality and quantity
(Espinoza, 2011; Falbe et al., 2015; Lemola et al., 2015). Despite existing evidence
to suggest that school-level factors (Moore et al., 2020), such as larger school size
(Kidger et al., 2012), can be detrimental to adolescent mental wellbeing, this analy-
sis found no evidence for an association between school type and size, and mental
wellbeing in either sex, irrespective of age.

These findings enhance our understanding of mental wellbeing in young people.
Although well-validated psychometric measures have been employed to assess well-
being and explanatory variables, the findings may be subject to limitations inher-
ent in self-reported data such as inaccurate recall and bias toward what is perceived
to be socially acceptable (Rosenman et al., 2011). The sSWEMWBS is a valid and
reliable measure of mental wellbeing which accounts for both hedonic and eude-
monic elements of positive wellbeing and is suitable for use in large samples (Clarke
et al., 2011; Hunter et al., 2015; Ringdal et al., 2018). The FAS which was used to
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assess socio-economic status is appropriate for evaluating adolescents’ family afflu-
ence (Hobza et al., 2017; Erhart et al., 2009). That physical activity was assessed by
questionnaire (PAQ) rather than accelerometer and that single item measures were
used to assess social media use and sleep duration, however, may have affected the
accuracy of data collected. Among strengths is the large sample size representing
nearly half of the post-primary schools in Northern Ireland and that the analysis has
taken into account the clustered nature of data at school level. This study addresses
the paucity of longitudinal data on young people’s wellbeing (Winpenny et al.,
2017) and limitations often levied at the over-use of cross-sectional surveys (Ferrer-
Cascales et al., 2019). Given this is a survey, albeit at two points in time, it is diffi-
cult to establish whether mental wellbeing is a cause or an effect of physical activity,
social media use, or fruit and vegetable intake in adolescents, or to determine the
degree to which the relationships are circular. Family affluence and religion, how-
ever, are social factors which are known to contribute to wellbeing in young people
(Maenhout et al., 2020; Simon et al., 2018; Yonker et al., 2012) and which can be
addressed to enhance wellbeing.

5 Conclusions

Our findings imply that interventions aimed at improving mental wellbeing in young
people, should promote physical activity among all adolescents, target females in
less affluent households, curtail social media use, and promote the consumption of
fruit and vegetables in males. These findings emphasise the need for sex-specific
mental wellbeing promotion interventions (Lombardo et al., 2019). While this study
has provided a first step in identifying determinants of mental wellbeing in adoles-
cence longitudinally at ages 13—14 and 15-16 years, further continued longitudi-
nal research is required to map mental wellbeing throughout adolescence (age 10 to
19 years) and to explore how young people’s wellbeing develops over time. Qualita-
tive enquiry could be valuable in providing contextual understanding of contributing
factors. These findings should be of interest to key stakeholders seeking to promote
wellbeing in young people.

Abbreviations FAS: Family Affluence Scale; sSWEMWBS: Short-form Warwick-Edinburgh Mental Well-
being Scale; WiSe: Wellbeing in Schools study; PAQ: Physical activity questionnaire.
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