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Abstract
Introduction  Increasing the population’s subjective wellbeing is an explicit aim of current UK government policies. 
The wellbeing of children and young people in the UK is deteriorating, and less than half of them meet national 
physical activity guidelines, despite the demonstrable benefits of physical activity for wellbeing. Hence, it is important 
to identify economically viable and effective public health interventions to increase young people’s physical activity, 
and consequently, their wellbeing. Bikeability cycle training may be such an intervention.

Methods  205 young people aged 11–18 years in UK secondary schools completed an online survey about their 
subjective wellbeing, their active travel behaviour, and their physical activity levels. They also indicated whether 
they had undertaken Bikeability Level 2 cycle training when they were between 9 and 11 years of age; retrospective 
groups were formed on this basis. Their parents/carers (hereafter, ‘parents’) reported their own cycle training status, 
their active travel behaviour, and their satisfaction with their living circumstances, both at the time of the survey and 
when their child was 10 years old (Bikeability Level 2 cycle training is delivered to 9-11-year-olds). After screening, 
complete datasets from 201 young person-parent dyads were retained for analysis.

Findings  Continuous data were analysed via t tests, ANOVAs and nonparametric equivalents; categorical data were 
analysed using chi-square tests. One hundred-and-thirteen young people who had completed Bikeability Level 
2 cycle training reported greater subjective wellbeing than the 88 individuals who had not, on two established 
measures of wellbeing. They were also more likely to make journeys by cycling and walking, although there were 
no between-group differences in self-reported moderate-to-vigorous physical activity, sedentariness, nor attitudes 
towards cycling. Young people who cycled at least once a week reported greater wellbeing than those who never 
cycled or who only did so once or so a year. Parents who had completed cycle training cycled more frequently than 
their untrained counterparts, although no differences in walking frequency emerged. Young person and parent 
attitudes towards cycling were correlated, as were parents’ satisfaction with their current living circumstances and the 
young people’s subjective wellbeing.

Conclusions  The present data suggest that Bikeability Level 2 graduates are more likely to report greater subjective 
wellbeing, and to travel by cycling or walking, than those who did not complete Bikeability training. Given the 
multiple benefits that active travel may confer to a wellbeing economy, these findings warrant further investigation.
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Introduction
The UK is witnessing a decline in children and young 
people’s wellbeing: national statistics show that almost 
a third of 16–24-year-olds reported some evidence of 
anxiety or depression between 2017 and 2018 [64], and 
approximately 17% of children aged 5 to 16 years expe-
rienced a mental health problem in 2020 – more than a 
50% rise from 2017 [60]; long-term mental health condi-
tions in children and young people have increased over 
the same period [67]. The latest Good Childhood Report 
[84], which draws on data from multiple national data 
sources, shows that UK 15-year-olds’ life satisfaction 
deteriorated from 2015 to 2022 and is now lower than 
that of 27 other European countries.

Socioeconomic inequality may be a reason for this 
deterioration. Recent evidence suggests a relationship 
between income and mental health not only for adults 
[69], but also for adolescents: young people whose house-
hold incomes are in the lowest quintile are more likely to 
be depressed than those in the upper quintile [66]. How-
ever, data obtained from 32,676 Year 6 (10-11-year-olds) 
and Year 9 (13-14-year-olds) pupils in UK schools sug-
gest that, whilst there was a noticeable decline in children 
and young people’s self-reported emotional wellbeing 
from 2019 to 2022, this was not correlated with level of 
deprivation, as measured by the Index of Multiple Depri-
vation [37]. That said, mental health disorders are also 
more prevalent in young people who are carers [25], a 
role that is more common in low-income households 
[89]. Relatedly, the transition to secondary school can 
also be detrimental to young people’s wellbeing, if they 
are moving from a relatively low socioeconomic status 
primary school to a comparative high status secondary 
school [58]. Other aspects of young people’s living condi-
tions that influence their wellbeing include fuel poverty 
[68], lack of security in their home [40], and reductions in 
physical activity post-Covid [35].

Subjective wellbeing, a term introduced by [28] may 
be defined as “a person’s cognitive and affective evalua-
tions of his or her life as a whole” [29]. The World Health 
Organisation [91] describes wellbeing as “…a positive 
state experienced by individuals and societies. Similar 
to health, it is a resource for daily life and is determined 
by social, economic and environmental conditions.” 
The notion that wellbeing is ultimately experienced by 
a society, culminating from the individual wellbeing of 
its constituent members, has led to increasing political 
interest in measuring subjective wellbeing, to the extent 
that it now informs government policy. In 2012,  Dolan 
and Metcalfe [31] proposed how data obtained via self-
report measures of subjective wellbeing might inform 

government policy, highlighting three broad approaches 
to measuring the construct: evaluative, global assess-
ments of one’s life such as life satisfaction; experiential, 
an individual’s momentary feelings; and eudemonic, the 
extent to which our basic psychological needs of auton-
omy (our need to feel we have choices and make indepen-
dent decisions), competence (our need to feel a sense of 
mastery and accomplishment) and relatedness (our need 
to feel a sense of belonging and connection to others) 
are fulfilled. Consequently, the UK Office for National 
Statistics  [63] employs four questions recommended by 
Dolan and Metcalfe for monitoring trends in personal 
wellbeing: (1) Overall, how satisfied are you with your 
life nowadays?, (2) Overall, how happy did you feel yes-
terday?, (3) Overall, how anxious did you feel yesterday?, 
and (4) Overall, how worthwhile are the things that you do 
in your life? These four items are now integral to surveys 
administered by over twenty governmental departments 
and organisations in the UK, including The Department 
of Health, The Cabinet Office, and the Higher Education 
Policy Institute.

Moreover, the evaluative approach described above 
forms the basis of the well-being-adjusted life-year, or 
WELLBY, which has an estimated monetary value: a 
one-point change in response to the life satisfaction 
item above, via a response scale ranging from zero (‘Not 
at all’) to 10 (Completely), equates to approximately 
£10,000–16,000, with a midpoint of £13,000 [24]. Using 
this information, the effects of governmental policies that 
could enhance well-being can be monetized. Although a 
wellbeing economy  – one that is viewed as serving, not 
benefiting from, social, health, cultural, equality and eco-
logical outcomes – is a more utopian ambition [55], the 
WELLBY is now a feature of His Majesty’s Treasury’s 
Green Book [38] as a measure of benefit in social welfare 
analyses and hence supports governmental policy deci-
sion-making [32].

Evidence for the efficacy of physical activity as a men-
tal wellbeing intervention is abundant [9, 19, 33, 39, 49]. 
Accordingly, data from Sport England’s latest Active 
Lives Children and Young People survey [79], which also 
reflects multiple national data sources, show that young 
people aged 11–16 years completing 30 min or more 
of physical activity per day were happier, more satis-
fied with their lives, and felt that things they do in their 
lives were more worthwhile, than their less active peers 
– although the relationship between physical activity and 
wellbeing may be bidirectional [44]. Similarly, using eco-
logical momentary analysis, Bourke and colleagues [17] 
recorded 119 adolescents’ core affect (valence, energetic 
arousal, tense arousal; [71]) and their life satisfaction 
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(“all things considered, how satisfied are you with your 
life as a whole today?”) multiple times per day over a 
four-day period, along with accelerometer-recorded and 
self-reported physical activity data. They found that par-
ticipants’ life satisfaction was positively related to their 
physical activity levels, whether device-measured or self-
reported, and this was mediated by their momentary 
affective states, i.e., their experiential wellbeing.

Despite such evidence, less than 50% of children 
and young people in the UK are classified as physically 
active [79]. The barriers to physical activity are manifold, 
but they include a perceived lack of social support [75, 
76], unrealistic expectations regarding the consequences 
of increased activity [34] a progressive decline in positive 
attitudes towards sport and physical activity as children 
approach adolescence [79], and minimal opportunities 
for physical activity in the built environment [8, 82] – 
which may, or may not, be linked to deprivation [6, 43, 
52, 53]. Relatedly, one of the most frequently cited barri-
ers to regular exercise – physical activity that is planned, 
structured and repetitive [22] – is a perceived lack of 
time to do so [5, 48, 70]. However, mental health inter-
ventions that can be integrated into young people’s daily 
routines are seemingly the most effective [85]. Because 
active travel is the most common means of transport for 
getting to school in the UK [79], it presents an opportu-
nity to incorporate physical activity into young people’s 
everyday lives, potentially enhancing their wellbeing, at 
negligible cost.

Higher levels of active travel are associated with 
increased moderate-to-vigorous physical activity [18, 
45, 73], and recent research suggests that children’s and 
parents’ attitudes towards active travel are generally posi-
tive [42], but evidence for the effects of school travel on 
children’s physical activity levels is inconclusive [78]. For 
example, Stark and colleagues [80] surveyed 152 Austrian 
primary schoolchildren, and interviewed 31 of their par-
ents, to ascertain their transport-related attitudes, their 
travel behaviour and their psychological wellbeing. The 
authors assessed the children’s psychological wellbeing 
using the following item: “How do you feel in the first 
school lesson, when you [have walked; went by bicycle/
scooter/bus/train; or were taken by car] to school?”. Chil-
dren responded to the same item a second time, but 
in relation to the last, not first, lesson of the day. The 
researchers found that children’s attitudes towards active 
travel were more positive than they were for being driven 
to school or using public transport. However, the chil-
dren’s psychological wellbeing correlated positively with 
the frequency with which they used any mode of travel, 
active or passive. That said, correlations were strongest 
for walking and scooting, although there was no corre-
lation between cycling frequency and psychological well-
being. Importantly, parents’ perceptions of their child’s 

wellbeing were more positive for days on which their 
child had travelled actively (i.e., they had walked, cycled, 
or scooted).

Lately, there have been calls for active travel to become 
a key part of UK public health interventions, from aca-
deme [47] and government [87]. However, interven-
tions focused on transport infrastructure changes have 
only been minorly successful [1, 3]. For example, Aldred 
and colleagues [3] reported three years’ worth of data 
that were collected after implementation of three ‘Mini-
Holland’ schemes established within three London 
boroughs – schemes in which walking and cycling-sup-
portive infrastructure was provided, in a bid to increase 
active travel behaviour in their respective communi-
ties. Although these changes led to significant increases 
in walking, cycling did not increase. Nonetheless, the 
authors estimated that the economic benefit over a 
20-year period would be approximately £9 million for 
each £1 million invested – a ninefold return on invest-
ment. However, Aldred and colleagues [2] identified 
that long-term barriers to cycling investment include 
paucities of funding and leadership. Therefore, an edu-
cational approach may be a cost-effective complement 
to infrastructural changes, to increase young people’s 
active travel behaviour and consequently improve their 
wellbeing. Recent evidence suggests that school-based 
interventions designed to increase physical activity may 
be ineffective [54], and school-based mental health inter-
ventions similarly so [20] – but interventions focused on 
cycling may have potential, not least for increasing moti-
vation to cycle [23].

Bikeability (​h​t​t​p​​s​:​/​​/​w​w​w​​.​b​​i​k​e​​a​b​i​​l​i​t​y​​.​o​​r​g​.​u​k), the UK 
government-funded cycle training programme, is a 
behaviour change intervention that is delivered to over 
four-hundred thousand children every year, at a cost of 
£55 per child. The aim of Bikeability training is to give 
everyone the confidence to cycle and enjoy this skill for 
life. Accordingly, Bikeability Level 2 training is delivered 
to 9-11-year-olds on roads and focuses on the four key 
skills of the UK National Standard for Cycle Training: 
making good and frequent observations, communicat-
ing intentions clearly to other road users, choosing and 
maintaining the most suitable riding positions, and pri-
oritising road use, particularly at junctions. However, 
evidence for the efficacy of Bikeability training is limited 
[41], although a recent independent report by TRL [86] 
suggests that, as the rate of Bikeability Level 2 training in 
English local authorities increases, the number of people 
killed or seriously injured (KSIs) on roads decreases. In 
other words, higher levels of Bikeability delivery were 
associated with fewer KSIs.

In addition, ongoing Active Travel England-funded 
research shows that young people who completed Bike-
ability Level 2 cycle training in their primary schools 

https://www.bikeability.org.uk
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are more competent cyclists, are more likely to cycle for 
fun or to get somewhere, have more positive attitudes 
towards cycling on roads, and have a better understand-
ing of the 4 Key Skills of the National Standard for Cycle 
Training [26] – up to four years after completing the 
training (Bishop et al., unpublished observations). For 
these reasons, Bikeability Level 2 cycle training for chil-
dren may be a suitable intervention to increase their use 
of cycling for active travel as they move into adolescence.

The present study: aims, objectives and hypotheses
To our knowledge, there have been no investigations 
of the long-term effects of cycle training for children 
on their active travel behaviour and subjective wellbe-
ing when they are young people. The aim of the present 
study was to determine whether young people who com-
pleted Bikeability Level 2 cycle training in their primary 
schools (‘graduates’) would report higher levels of subjec-
tive wellbeing, compared to those who did not complete 
Level 2 training. We also sought to examine differences 
between these two groups of young people, in their use of 
cycling and walking to make journeys, and their levels of 
moderate-to-vigorous physical activity (MVPA) and sed-
entariness, because of the apparent relationship between 
activity levels and active travel behaviour [45]. Consider-
ing the influence of living conditions on young people’s 
subjective wellbeing [40], we also included a measure of 
parents’ satisfaction with their living circumstances at the 
time of the survey, and when their child was eligible to 
undertake Bikeability Level 2 cycle training (aged 9–11 
years). Additionally, we sought to reconcile children’s and 
parents’ attitudes and behaviour vis-à-vis cycling, given 
recent evidence for the influence of parental cycling atti-
tudes and behaviour on their child’s cycling behaviour 
[11].

We hypothesised that (1) Bikeability Level 2 graduates 
would report greater subjective wellbeing than those who 
did not complete the training; (2) graduates would also 
report higher levels of active travel (cycling and walk-
ing), higher levels of MVPA and lower levels of sedentari-
ness; (3) there would be a positive association between 
parental cycling attitudes and behaviour and those of 
their children; (4) parents’ satisfaction with their current 
living circumstances would correlate positively with the 
children’s subjective wellbeing; and (5) there would be 
no differences in satisfaction with living circumstances 
between the two groups.

Methods
Participants
Two-hundred-and-five young people (mean age = 12.9 
yrs, SD = 1.6 yrs; median age = 13 yrs) and their parents/
carers (hereafter, ‘parents’; mean age = 43.9 yrs, SD = 6.8 
yrs; median age = 43 yrs), based in schools and local 

communities across England, completed the survey, in 
locations of their choosing. One-hundred-and-eight 
of the children were female, 93 were male, and one was 
non-binary; three preferred not to say. One-hundred-
and-fifty-nine of the parents were female, 43 were male; 
three preferred not to say.

One-hundred-and-fifteen of the children had com-
pleted their Bikeability Level 2 cycle training, 90 par-
ticipants had not; they were subsequently grouped on 
this basis. All 115 children who had completed Bike-
ability Level 2 cycle training reported that they could 
cycle, whereas 75 (83.3%) of those who had not com-
pleted Bikeability Level 2 cycle training could cycle – a 
statistically significant association, χ2(1, N = 205) = 20.68, 
p <.001, Phi = 0.32. Eighty-three parents had completed 
formal cycle training as a child, 12 had completed it as 
an adult; 110 had not received any cycle training. Table 1 
illustrates the characteristics of the two groups, including 
physical and mental impairments, for both children and 
parents.

Procedure
Institutional research ethics committee approval was 
obtained prior to commencing data collection. The sur-
vey was circulated with the support of Modeshift, a UK-
based sustainable travel organisation whose aim is to 
“secure increased levels of safe, active and sustainable 
travel in business, education and community settings”. 
Modeshift works closely with schools in 15 UK local 
authorities, whereby students act as Active Travel Ambas-
sadors (ATAs), to increase use of active and sustainable 

Table 1  Participant Characteristics, by group
Child Parent
Bike-
ability 
Level 2 
Trained

No Level 2
Training

Cycle 
Training

No 
Cycle 
Training

(n = 115) (n = 90) (n = 95) (n = 110)
Age Mean 12.62 13.20 45.06 43.17

Median 12.00 13.00 44.50 43.00
Range 11–17 11–18 32–66 31–63

Gender (n) Female 57 51 71 88
Male 56 37 24 19
Non-binary 1 0 0 0
Prefer not 
to say

1 2 0 3

Physical 
Impairment

Yes 1 2 9 12
No 113 86 84 92
Prefer not 
to say

1 2 2 6

Mental 
Impairment

Yes 4 3 4 3
No 109 84 87 104
Prefer not 
to say

2 3 4 3
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travel to their fellow students, and to empower their 
schools and fellow pupils to tackle congestion, road safety 
and air quality. Modeshift circulated the survey via 86 of 
their participating English secondary schools and acad-
emies, which were diverse in terms of their geographical 
locations, their denominations, and student demograph-
ics (a list of schools is in the Supplementary Materials). 
School offices were contacted and were asked to circulate 
the survey to parents and carers in all year groups.

All participants were provided with an electronic par-
ticipant information sheet immediately prior to com-
pleting the survey, then provided their informed consent 
via an online form prior to their participation, which 
included their understanding of their right to withdraw 
their data, to no personal disadvantage whatsoever, at any 
time.

On following the QR code link, the parent viewed a 
welcome message, which stated the approximate survey 
duration (~ 20 min) and recommended that the parent 
should read the associated participant information sheet; 
they were also invited to preview the survey, so they 
could make an informed decision about whether to pro-
ceed. Both documents were available in PDF format via 
clickable links. Once they had read the participant infor-
mation sheet and asked any questions of the first author 
via email if required (no one took this option), the parent 
completed an online consent form for themself and their 
child, before the young person and parent completed the 
survey.

Materials and measures
A PDF flyer invited parents/carers and their children to 
take part in a survey study entitled Young People’s Travel 
Behaviour, Physical Activity, and Wellbeing. The flyer 
summarised the study and included advertisement of a 
prize draw for twenty £50 online retailer gift cards; it also 
explained that the prize draw would take place when the 
survey ended, and that participants would only be eligi-
ble for the draw after parental verification of the authen-
ticity of their survey responses (see Data Analysis). The 
flyer comprised a QR code that could be scanned using 
a smartphone camera to access the survey, which was 
administered via the JISC survey platform (JISC, 2024)
[46]. A copy of the full survey is available in Supplemen-
tary Materials, and some additional information was col-
lected but the contents relevant to the present study are 
summarised below in order of their appearance.

Demographic information, active travel behaviour and 
attitudes
Child and parent provided demographic information 
including their age and gender identity, their Bikeabil-
ity/cycle training status, and reasons for not completing 
Bikeability cycle training (child only). Then they stated 

the frequency with which they made journeys via active 
(e.g., cycling, walking) and passive (e.g., car, train) travel 
modes, according to six categories: Once or more a day, 
Once or more a week, Once or more a month, Once or 
more a year, Less than once a year, or Never. Child and 
parent also indicated their attitudes towards cycling via 
six items, three of which were positively phrased (cycling 
is efficient, cycling on roads is convenient, cycling is relax-
ing), three of which were negatively framed (cycling is 
tiring, cycling on roads is stressful, cycling on roads is 
dangerous).

Moderate-to-Vigorous physical activity (MVPA) levels and 
sedentariness
Children detailed their levels of MVPA in the week pre-
ceding their completion of the survey, via a bespoke mea-
sure, which asked them to recall the number of hours 
for which they were very active, and hours for which 
they were moderately active, when they were at school, 
and when they were not at school in the preceding week. 
They were also asked to recall the number of hours they 
spent sitting or lying down (i.e., sedentary) at school, 
during their free time on weekdays, and at weekends; 
this was also a bespoke measure. Examples of vigorous 
and moderate activities, and sedentary behaviour, were 
provided to facilitate their estimates. This comparatively 
short-term recall approach was chosen because people’s 
retrospective recall of their physical activity tends to be 
spurious [90]. We did not collect MVPA data from par-
ents for the sake of survey concision, despite evidence 
that adolescents’ physical activity levels are weakly cor-
related with those of their parents [81].

Subjective wellbeing measures
In line with recent academic discussions about alterna-
tive approaches to measuring wellbeing [24, 32, 32], three 
different but complementary measures, encompassing 
evaluative, experiential and eudemonic elements [31] 
were employed. The measures are described below.

UK wellbeing measures
We employed eight items based on the United King-
dom’s national wellbeing measures [62]: (1)“Please rate 
your overall satisfaction with your life”, (2) “Please rate 
the extent to which you feel the things you do in life are 
worthwhile”, (3) “Please rate how happy you felt yester-
day”, (4) “Please rate how anxious you felt yesterday”, 
(5) “Please indicate how frequently you feel lonely”, (6) 
“Please indicate the extent to which you agree with the 
statement, "I can rely on the people in my life if I have a 
serious problem"”, (7) “Please rate how much, in general, 
you trust most people” and (8) “Please rate your satisfac-
tion with your general health”. Items 1-4 reflect the ques-
tions included in the ONS4 (ONS, 2021). Participants 
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responded to all items on scales anchored 0 (zero) to 10, 
with varying labels (see Supplementary Materials for the 
full survey).

Life satisfaction single-item measure
Responses to the first of the national wellbeing measures, 
which is a slightly modified version of the ONS question, 
“Overall, how satisfied are you with your life nowadays?’, 
where answers range from 0 (‘Not at all’) to 10 (‘Com-
pletely’)?”, were analysed separately because of the poten-
tial economic relevance of responses to this item [24, 31].

The warwick-edinburgh mental wellbeing scale (WEMWBS)
The 14-item WEMWBS [83] is a positively worded mea-
sure of subjective wellbeing that has been utilised and 
validated in a variety of contexts and populations [4, 7, 
14, 21, 57, 61].

Responses on The WEMWBS and its 7-item derivative, 
the SWEMWBS, generally converge on one solitary fac-
tor – wellbeing – although recent analysis suggest that 
the shorter version may be more robust in this regard 
[74]. Nonetheless, we employed the original measure due 
to (a) its widespread usage and (b) its balance of items 
that focus on feeling (e.g., “I’ve been feeling optimistic 
about the future”) and functioning (“I’ve had energy to 
spare”). Respondents indicate the extent to which they 
have experienced each state over the preceding two 
weeks. The authors noted that an increase or decrease of 
3 points represents a meaningful change or difference in 
subjective wellbeing.

Parental satisfaction with living circumstances
Because a child’s living circumstances determine their 
wellbeing [66, 69], we sought to establish whether there 
were any significant between-group differences in paren-
tal satisfaction with their living conditions. Therefore, we 
asked parents to rate the levels of crime in their area, their 
feelings of safety when walking alone after dark, their sat-
isfaction with their access to green spaces and key services 
(e.g., general practitioners), their sense of community, 
their satisfaction with their place of residence, and their 
satisfaction with their household income, drawing eight 
items from the UK national wellbeing measures (see Sup-
plementary Materials). Parents were asked to respond 
in respect to two different timepoints: (1) at the time of 
survey completion and (2) when their child was ten years 
old, the midpoint of the age range during which Bikeabil-
ity Level 2 cycle training is offered to UK children.

Additional data
Some additional survey data were collected, data which 
have not been subject to analysis in this study. Most of 
these data are available in the anonymised raw dataset 

available on Mendeley Data (see Supplementary Materi-
als), anonymisation permitting.

Data analysis
Of the 276 survey responses received, all were screened 
for their authenticity, via communication with parents via 
telephone call and/or email, in which they were required 
to confirm some of their survey responses. Seventy-one 
cases for which there was either no reply, or dubious 
answers given, were discarded.

All continuous data were screened for univariate out-
liers and tested for normality. Z score analyses, using a 
cutoff of ± 3, showed that there were two marginal uni-
variate outliers, for positive attitudes towards cycling 
(child [+ 3.11] and parent [3.03]; case 195). However, con-
sidering the nature of this measure, which could conceiv-
ably comprise data from cycling enthusiasts, we chose 
to retain these two datapoints. Screening for multivari-
ate outliers, using the Malahanobis Distance test, with 
threshold probability set at p =.001, revealed four outly-
ing cases (2, 70, 72 and 167; see raw data in Supplemen-
tary Materials). Visual inspection suggested only one 
obvious discrepant case, wherein the participant’s scores 
for the two composite wellbeing measures were notice-
ably different. However, we opted to remove all four cases 
from all inferential analyses to maintain statistical integ-
rity (NB: analyses including these cases yielded near-
identical results).

Inspection of standardised skewness and kurtosis sta-
tistics showed that (i) MVPA values were positively 
skewed and moderately leptokurtic, (ii) aggregated 
scores on the national wellbeing measures were nega-
tively skewed, and (iii) scores on the single item wellbeing 
measure were negatively skewed and strongly leptokur-
tic. The Kolmogorov-Smirnov test of normality showed 
violations for all three measures. Hence, nonparametric 
tests were used.

Between-group comparisons for all three subjective 
wellbeing measures were analysed using independent 
samples t tests (or Mann-Whitney U Test for nonpara-
metric data), as were MVPA and sedentariness data, and 
parental satisfaction with their living circumstances, past 
and present. Chi squared tests of independence were 
used to ascertain the extent of relationships between 
participants’ Bikeability/cycle training status and their 
active travel behaviour, between child Bikeability cycle 
training status and their parent’s cycle training status, 
and between child cycling behaviour and their parent’s 
cycling behaviour. Follow-up analyses of differences in 
wellbeing according to active travel frequencies were 
conducted using one-way ANOVA (WEMWBS) and 
Kruskal-Wallis ANOVA (national wellbeing and single-
item measures).
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Relationships between scores on the wellbeing mea-
sures were subjected to correlation analyses (Pearson’s 
r or Kendall’s Tau coefficient), as was the relationship 
between children’s and parents’ attitudes towards cycling. 
We explored potential between-group differences in atti-
tudes towards cycling, for both children and parents, 
using independent samples t tests.

Results
Subjective wellbeing
Consistent with our predictions, Bikeability Level 2 grad-
uates reported greater subjective wellbeing than children 
who had not completed Bikeability Level 2 cycle train-
ing on the combined UK national wellbeing measures, 
U(201) = 5988.00, p =.013, Z = 2.49, 95% CI = 0.95–7.63, 
and on the WEMWBS, t(199) = 1.99, p =.024, Cohen’s 
d = 0.28, 95% CI = −0.02–4.87. There were no between-
group differences on the single-item measure, p =.330. 
Figure 1 shows the means and standard deviations for all 
three measures.

Participants’ ratings on the UK national wellbeing mea-
sures were moderately strongly correlated with those on 
the WEMWBS, rτ (201) = 0.57, p <.001, and the single-
item measure, rτ (201) = 0.60, p <.001. Ratings on the 
WEMWBS and Life Satisfaction item were also moder-
ately correlated,rτ (201) = 0.52, p <.001.

Active travel behaviour
There was an association between the children’s Bike-
ability cycle training status and the frequency with which 
they made journeys by cycling, χ2(5, N = 200) = 20.64, 
p <.001, Phi = 0.32, and walking, χ2(4, N = 200) = 12.07, 
p =.017, Phi = 0.25, despite no between-group differences 
in attitudes towards cycling, p’s > 0.05.

There was also an association between the parents’ 
training status and the frequency with which they made 
journeys by cycling, χ2(5, N = 199) = 12.45, p =.029, 
Phi = 0.25; there was no such association for cycle train-
ing and journeys made by walking. Table 2 shows the 
frequency of cycling and walking journeys made by chil-
dren and parents, grouped according to Bikeability/cycle 
training status.

Young people’s wellbeing, by active travel frequency
There were differences in WEMWBS scores across the 
six cycling frequencies (Never, Less than once a year, 
Once or more a year, Once or more a month, Once or 
more a week, Once or more a day), F(4,34) = 4.11, η 2

p = 
0.33, p =.008. Bonferroni-corrected follow-up compari-
sons showed that young people who cycled once or more 
a week (M = 60.00, SD = 7.45) reported higher wellbeing 
on the WEMWBS than those who only did so once or 
more a year (M = 47.25, SD = 6.96), p =.010, 95% CI of 

Fig. 1  Between-Group Differences in Subjective Wellbeing
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the difference = 2.11–23.39, and those who never cycled 
(M = 47.70, SD = 5.58), p =.019, 95% CI of the difference 
= 1.35–23.25.

There were no significant differences on the other well-
being measures, nor when differences in wellbeing scores 
were assessed across walking frequencies, all p’s > 0.05.

MVPA and sedentariness
Contrary to our predictions, there were no differences 
between Bikeability Level 2 graduates’ reported weekly 
hours of MVPA (M = 16.96, SD = 0.83) and sedentari-
ness (M = 35.97, SD = 1.43) and those of their non-grad-
uate counterparts (M = 15.28, SD = 1.00 and M = 35.34, 
SD = 1.96, respectively), p’s > 0.05.

Parental satisfaction with living circumstances
There were no significant between-group differences in 
parents’ satisfaction with their living circumstances, nei-
ther at the time of the survey (M = 27.72, SD = 0.48 vs. 
M = 26.37, SD = 0.58) nor when their child was 10 years 
old (M = 28.80, SD = 0.44 vs. M = 27.49, SD = 0.59), in line 
with our predictions, p’s > 0.05. However, consistent with 
our expectations, parental satisfaction with their living 
circumstances at the time of the survey was positively 

correlated with their children’s subjective wellbeing, 
for all three wellbeing measures, rτ’s (201) = 0.20–0.22, 
p <.001.

Parents’ and children’s cycling behaviour and attitudes
There was an association between parent cycle train-
ing status and child Bikeability cycle training status: 63 
of the parents whose children had not completed Bike-
ability Level 2 cycle training had not completed any 
cycle training themselves, only 25 had done so, χ2(1, 
N = 201) = 10.72, p =.001, Phi = 0.23. Differences in par-
ent cycle training status for children who had completed 
Bikeability Level 2 cycle training were negligible: 55 par-
ents had not completed training, whereas 58 had done so.

There was also an association between parents’ cycle 
journey frequency and child cycle journey frequency, 
χ2(25, N = 199) = 97.78, p <.001, Phi = 0.70. Moreover, 
children’s and parents’ attitudes towards cycling were 
moderately correlated, r(201) = 0.59, p <.001. There were 
no between-group differences in the children’s attitudes 
towards cycling, p >.05, but the parents who had com-
pleted cycle training (M = 18.02, SD = 4.59) exhibited 
more positive attitudes than those who had not com-
pleted cycle training (M = 16.81, SD = 3.85), t(199) = 2.02, 
p =.044, Cohen’s d = 0.29, 95% CI = 0.08–0.57.

Discussion
We circulated an online survey to parents and carers 
(hereafter abbreviated to ‘parents’) of young people in 
UK secondary schools. Two hundred-and-one young 
people contributed data to questions pertaining to their 
subjective wellbeing, physical activity, sedentariness, 
active travel behaviour, attitudes towards cycling, and 
Bikeability Level 2 cycle training status (i.e., Yes/No). 
Their parents reported their active travel behaviour, cycle 
training status, and attitudes towards cycling. Addition-
ally, parents reported their satisfaction with their living 
circumstances, both present and past.

Our hypotheses were partly supported: Level 2 gradu-
ates reported greater subjective wellbeing than their non-
graduate peers, approximately three years, on average, 
after completing the training – and parents’ reports of 
their current or past living circumstances did not differ 
between groups. However, there were also no differences 
in the groups’ MVPA and sedentariness – although active 
travel behaviour did differ: Level 2 graduates walked and 
cycled more frequently and reported more positive atti-
tudes towards cycling. Similarly, parents who had com-
pleted Bikeability cycle training cycled more than those 
who did not. In support of our predictions, there were 
positive associations between the young people’s and 
their parents’ active travel behaviour, cycle training status 
and cycling attitudes. Additionally, more frequent use of 

Table 2  Children’sand parents’ cyclingability and Behaviour, 
bybikeability/cycle training

Child (n [%]) Parent (n [%])
Bikeabil-
ity Level 
2 Trained

No Level 2
Training

Cycle 
Training

No 
Cycle 
Train-
ing

Please indicate how frequently you make journeys by cycling (incl. e-cycles)
 Once or more a day 19 [16.5] 7 [7.9] 1 [1.2] 3 [2.5]
 Once or more a 
week

29 [25.2] 10 [11.2%] 13 [13.3] 6 [5.8]

 Once or more a 
month

26 [22.6] 17 [19.1] 18 [19.3] 5 [5.0]

 Once or more a year 20 [17.4] 13 [14.6] 23 [24.1] 22 
[20.0]

 Less than once a 
year

8 [7.0] 12 [13.5] 6 [6.0] 13 
[11.7]

 Never 13 [11.3] 30 [33.7] 34 [36.1] 60 
[55.0]

Please indicate how frequently you make journeys by walking
 Once or more a day 86 [74.8] 61 [68.5] 65 [68.7] 73 

[67.3]
 Once or more a 
week

25 [21.7] 14 [15.7] 20 [20.5] 20 
[18.0]

 Once or more a 
month

2 [1.7] 9 [10.1] 8 [8.4] 8 [7.4]

 Once or more a year 0 [0.0] 3 [3.4] 1 [1.2] 3 [2.5]
 Less than once a 
year

0 [0.0] 0 [0.0] 0 [0.0] 0 [0.0]

 Never 2 [1.7] 2 [2.2] 1 [1.2] 5 [4.8]
Data missing for one child and one parent (both no Bikeability/cycle training)
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cycling for active travel was associated with greater sub-
jective wellbeing.

To our knowledge, this is the first time that scores on 
the UK national wellbeing measures have been reconciled 
with scores on the WEMWBS. It is encouraging that dif-
ferences in self-reported subjective wellbeing emerged 
between the two groups, on both the national wellbeing 
measures and the WEMWBS, and that the mean differ-
ence in the two groups’ WEMWBS scores (2.43 points) 
was comparable to those previously observed for hypno-
therapy sessions to treat anxiety and depression (SWEM-
WBS; [77]). Moreover, the scores on these measures were 
moderately correlated with one another, which suggests 
that they measure a similar construct, in this case, wellbe-
ing. However, differences between groups on the single-
item measure did not attain statistical significance, which 
is disappointing, given the utilisation of this measure for 
governmental policy decision-making [24, 32].

Contrary to our expectations, MVPA did not differ 
between groups. This may reflect the inherent difficulty 
in accurately reporting one’s physical activity levels [90], 
or that participants’ physical activity in the week preced-
ing their survey completion was not indicative of their 
overall activity levels. For example, the survey was open 
during the UK summer vacation period, when schools 
are closed and so the young people could not report their 
school-based physical activity levels as required. How-
ever, Bikeability Level 2 graduates were more frequent 
active travellers. The potential benefits of active travel 
may extend beyond increases in physical activity levels, 
including increases in economic prosperity, and environ-
mental benefits such as reduced air and noise pollution 
[30].

There are also benefits of active travel for the indi-
vidual, such as the increased freedom and flexibility it 
affords. For example, Orsini and O’Brien [65], who found 
that teenagers who regularly cycled to school stated that 
doing so gave them independence and self-empower-
ment; this is consistent with our need for autonomy [72], 
and the eudemonic approach to measuring wellbeing 
[31]. Subsequently, Bjørnarå and colleagues [16] con-
ducted a series of focus groups with 36 parents of young 
children, to find out more about the factors that influ-
enced their motivation to cycle to work, kindergarten or 
the grocery store. Like Orsini and O’Brien’s participants, 
the parents referred to the freedom and flexibility that 
cycling afforded them, relative to travelling in a car (e.g., 
“…it doesn’t mean 12 minutes of waiting. Like it can mean 
when taking the bus. Or when being stuck in a traffic jam” 
[a father of three]). However, there are many barriers to 
children’s cycling, such as journey distance [59] and par-
ents’ attitudes towards cycling [11]. Relatedly, our data 
show that the parents’ attitudes and those of their chil-
dren were correlated, as was their active travel behaviour. 

Plus, recent data from over 4,000 children and young 
people show that Bikeability Level 2 cycle training grad-
uates are more likely to cycle to get somewhere, and to 
cycle for fun, than their untrained counterparts (Bishop 
et al., unpublished observations). Hence, Bikeability cycle 
training may transcend such barriers.

Study limitations
There are several limitations to the present study. The 
foremost of these is its retrospective design, which limits 
our ability to infer causality regarding the effect of Bike-
ability Level 2 cycle training on young people’s wellbe-
ing and active travel patterns. Another is that our MVPA 
measure might not have reflected the participants’ physi-
cal activity levels, because (a) their responses were made 
in relation to the week preceding survey completion and 
(b) retrospective recall is flawed. Although our aim in 
using these items was to minimise errors in people’s rec-
ollection of their physical activity levels [90], this might, 
in hindsight, have impoverished the quality of these data, 
and so it would have been prudent to ask the participants 
to indicate how typical, in terms of MVPA, the week pre-
ceding the survey was. Moreover, our measures of MPVA 
and sedentariness have not been validated, and so they 
might have yielded inaccurate estimates. That said, mea-
surement of physical activity is consistently fraught with 
error and discrepancy, as illustrated in objective data [56] 
and self-reports [51]. It is also possible that young people 
reported their active travel behaviour more consistently, 
potentially making it a more reliable proxy for their phys-
ical activity. This notion should be explored.

Given the profound impact of household circum-
stances on young people’s wellbeing [40, 66, 69], it was 
encouraging to see that parental satisfaction with these 
circumstances did not differ significantly between the 
two groups. However, we did not collect data regarding 
other potential influences on living circumstances that 
ostensibly affect young people’s life satisfaction, such as 
caring responsibilities [50], nor their satisfaction with 
their appearance and their school environment, both 
of which are among the highest causes of dissatisfac-
tion amongst young people in the UK [84]. Relatedly, we 
could also have posed the same questions to the young 
people regarding their living conditions – but given their 
likely unawareness of aspects such as local crime lev-
els and household income when they were 10 years old, 
we decided to only pose the related questions to their 
parents.

One other limitation is the sample size. We had 
planned to collect data from one thousand participants, 
so that we could employ more sophisticated multivariate 
techniques to analyse the data in a more nuanced way. 
However, participant recruitment was challenging, even 
with support from Modeshift colleagues. One potential 
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explanation for this is that, for the sake of transparency, 
participants were able to view an entire PDF copy of the 
survey prior to providing their informed consent, which 
might have been off-putting for many individuals; the 
expansion of response scales for each-and-every item 
might have made the survey appear longer. Nonetheless, 
this is another feature that we would not change in future, 
because such transparency is not only ethically appropri-
ate, but also a potential determinant of data quality: those 
who chose to complete the survey were more likely to be 
motivated to do so and therefore more likely to complete 
it assiduously.

Future research directions
If we are to determine whether Bikeability Level 2 cycle 
training is truly an economically viable behaviour change 
intervention – one that leads to increased active travel 
and greater subjective wellbeing – then prospective lon-
gitudinal studies, in which Bikeability training is intro-
duced as an intervention after a substantive baseline 
period, ideally with follow-up data collection several 
years later, are essential. One challenge to doing so is 
the relatively short-term nature of governmental fund-
ing for the Bikeability programme: at the time of writing, 
the programme could theoretically cease to exist within 
several months. Longer term government investment is 
required, alongside a commitment to funding prospec-
tive longitudinal research that would enable us to deter-
mine the true impact of Bikeability training. This would 
be facilitated by incorporating Bikeability into the UK 
National Curriculum, just as swimming is presently. 
The Water Safety (Curriculum) Bill [88] states the ratio-
nale for swimming’s inclusion on the curriculum – to 
save lives – but the number of child fatalities on roads 
is almost certainly greater: on average, 278 children and 
young people were killed on UK roads each year between 
2016 and 2020 [27], compared to approximately 40 water-
related fatalities. Bikeability cycle training is an interven-
tion that may not only improve young people’s lives but 
also save them.

Another useful next research step would be to under-
stand why Bikeability Level 2 graduates might report 
higher levels of subjective wellbeing and active travel. For 
example, it would be enlightening to understand those 
individuals’ perceptions of the advantages of being able 
to cycle competently and confidently as they become 
adolescents. If increased active travel does not contribute 
significantly to the young person’s physical activity levels, 
then other mechanisms must be explored. For example, 
it is conceivable that Bikeability cycle training achieves 
its aim, of empowering the young person to cycle con-
fidently and competently on roads, thereby increas-
ing the distance from home that they can travel quickly 
and easily, without reliance on third parties, be they 

parents/carers, bus drivers, or otherwise. This, in turn, 
may increase the young person’s social network, their 
employment opportunities, and their independence, sat-
isfying their need to feel autonomous, competent and 
connected to others [72] – all key components of a eude-
monic approach to measuring subjective wellbeing [31].

It would also be worthwhile to examine the impact of 
Bikeability cycle training on young people’s views of the 
risks associated with cycling on roads. The Biopsycho-
social Model of Challenge and Threat (BPM-CT; [15]) 
provides a useful framework for doing so. The BPM-CT 
posits that an individual may perceive a stressful situa-
tion as either a challenge (a positive affective state) or as a 
threat (a negative one). A recent review [36] shows that, 
for 62 studies comprising more than 7,000 participants, 
being in a challenge state leads to superior performance 
in a variety of domains, including sport and education. 
Hence, an important feature of Bikeability cycle train-
ing may be the development of challenge state mindsets 
in children and young people. Indeed, Bikeability cycle 
training instructors are encouraged to refrain from use of 
the words ‘safe’ and ‘safety’ in their delivery, to avoid cul-
tivating a threat state when cycling on roads, and towards 
other road users. Gamified approaches to cycle training 
[10, 12, 13] may also be useful in this regard.

Conclusion
Although it would be imprudent for us to suggest that 
completing Bikeability Level 2 cycle training as a child 
might lead to greater wellbeing as a young person, our 
data suggest that Bikeability Level 2 graduates are more 
likely than non-graduates to report greater subjective 
wellbeing, and more likely to cycle and walk to make 
journeys – a cooccurrence that may not be coincidence. 
Given the multiple benefits that active travel may con-
tribute to a thriving economy, be it a financially- or well-
being-oriented one, it behoves us to further investigate 
why Bikeability cycle training might be a route to increas-
ing young people’s subjective wellbeing.
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