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Abstract: To date, little research on healthy lifestyle promotion has focused on older adolescents
(16–18-year-olds), yet this is a key time that habitual healthy lifestyles could be developed. Ninetythree participants (thirty-nine males; fifty-four females) (mean age = 16.9, (SD 0.4) years), from three
low socio-economic high schools in England, completed an online questionnaire on their self-reported:
(i) daily physical activity (PA), (ii) active transportation, (iii) active leisure time, (iv) food intake and
(v) experiences of how healthy lifestyles are promoted specifically to them. Overall, 60% reached the
daily PA recommended guidelines. Yet, 92% used a bicycle/walked for a least 10 min continuously
as active transport and of these, 86% undertook this at least 5 days per week. Almost half undertook
MVPA as active leisure, but 66% still spent ≥ 5 h sedentary. Seventeen percent met recommended
nutritional guidelines for health and 90% (n = 80) did not report school as a place that promoted
healthy lifestyles. It is recommended as a public health measure and as an educational policy matter
that schools implement more targeted PA and healthy eating initiatives for older adolescents that also
include the adolescent voice. Further, gaining a deeper insight into male older adolescents’ health
literacy is needed.
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1. Introduction
To date, little research on healthy lifestyle promotion has focused on older adolescents (16–18-year-olds), particularly in the UK, yet this is a key time that habitual healthy
lifestyles could be developed. The purpose of this preliminary study was to examine older
adolescents’ knowledge and understanding of England’s healthy lifestyle recommendations; specifically, the recommended physical activity (PA) and nutrition guidelines, as well
as their experiences of how healthy lifestyles are promoted to them.
Adolescence has been identified as a key time when habitual health behaviours can be
learnt that track into adulthood; specifically related to exercise and food [1]. Yet, globally,
there has been a gap in healthy lifestyle promotion and associated scientific research among
older adolescents, with most campaigns having previously been tailored for younger
children or adults [2]. Further, the World Health Organization Europe [3] found that only
eight countries involved the child and adolescent voice in the review, development, and
implementation of health strategies. Ultimately, raising concerns about the meaningfulness
of health strategies aimed at this population.
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From an educational perspective in England, 11–16-year-olds are educated about
healthy lifestyles through the new Relationships Education, Relationships and Sex Education and Health Education curriculum that became the compulsory statutory curriculum
in England in 2019 [4]. As a result, by the time students complete secondary/high school
(secondary and high school runs from ages of 11–16 years), they are expected to understand
healthy eating, particularly, “how to maintain healthy eating and the links between a poor
diet and health risks” [4] (p. 37). They should also have a knowledge of physical health
and fitness and, “the characteristics and evidence of what constitutes a healthy lifestyle” [4]
(p. 37), as well as, “the positive associations between PA and the promotion of mental
wellbeing” [4] (p. 37).
International researchers [5] have previously highlighted the importance of health
education within the classroom and have stated that the development of adolescent health
literacy, where students can “access, understand, evaluate and communicate health information” [5] (p. 350) is best developed during school hours. Schools have also been
recommended as key places for food education, as childhood is a crucial period for developing eating habits that continue into adulthood [6]. Yet, the authors [6] went on to state
that the current English curriculum does not advance food knowledge and skills across the
primary age phases; instead, it gives a “scant, broad” approach to food education in the
curriculum [6] (p. 18). This may be due to food and health education being split between
areas of the curriculum. The Design and Technology curriculum includes cooking and
nutrition [7], whilst the Relationships Education, Relationships and Sex Education and
Health Education curriculum focuses on healthy eating and the links between planning
and preparing healthy meals, as well as the risk of unhealthy eating [4]. With this disconnect, it is therefore not surprising that research has indicated England is approximately a
decade behind other countries, such as Canada, in terms of recognising the importance of
health education [8].
Health literacy can be regarded as a measurable outcome of health education [9] and
research suggests that initiatives to reduce disparities in health education may benefit
from a focus on health literacy [10]. The National Health Service [11] refers to the World
Health Organization’s definition of health literacy as, “the personal characteristics and
social resources needed for individuals and communities to access, understand, appraise
and use information and services to make decisions about health” [11]. Yet, this definition
has been considered too generic to whole populations, with no current, official definition of
health literacy in existence for children or adolescents [12].
Having health literacy skills is important for maintaining or improving health [10],
with low health literacy linked to a range of poor health outcomes [13]. Barriers to accessing
health information, which would include content relating to PA and healthy eating [14],
have been highlighted as important contributors. Since it has been assumed that the health
(information) needs of adolescents are the same as those of adults [15], these young people
may be missing out on opportunities to develop their health literacy, particularly as health
education has only recently been introduced to the English curriculum [4].
In the developed world, there is now concern that life expectancy is dropping. This,
in part, is directly linked to the rise of chronic diseases such as diabetes and early-onset
cardiovascular disease, which are emerging in adolescence and early adulthood [16]. Poor
intake of fruit and vegetables has been recognised as an important modifiable risk factor
contributing to these conditions [17], with a strong protective mechanism shown between
fruit and vegetable consumption and a reduced risk of hypertension, coronary heart disease,
and stroke [18]. Yet, the National Diet and Nutrition Survey (NDNS) found only 8% of
young people in the UK aged 11–18 years meet the recommended consumption of five or
more portions of fruit and vegetables per day [19].
Globally, only one in five adolescents meet the PA guidelines of 60 min of moderate
to vigorous physical activity (MVPA) per day and one in six adolescents are already
overweight [20]. Coinciding with poor fruit and vegetable intakes, these young people are
putting themselves at an even greater risk of mortality from lifestyle-related diseases [18].
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The World Health Organization Europe [20] proposes that in order to promote habitual daily
PA among adolescents, increasing opportunities for school-based PA, active transportation,
and active leisure should be made a priority in countries.
Although a lack of PA, overeating, and poor dietary choices tend to cluster [21,22],
older adolescents have generally been given little health or nutrition attention [23]. Their
health needs are traditionally not considered by many countries [16], even though there
may be adolescent-specific priority issues that call for specific strategies and approaches.
One example from schools in England found most leaders in the schools did not feel
accountable for health promotion [24]. There was also a limited understanding of which
initiatives might be most effective within schools, as well as difficulty finding information
about health promotion [24]. Consequently, these young people may not know, or fully
understand, the importance of healthy lifestyle promotion or the direct impact that poor
lifestyle behaviours may have on their lives.
Based on the review of the literature outlined within the introduction, it is hypothesised
that older adolescents (16–18-year-olds) will have limited knowledge and understanding of
healthy lifestyle (PA and nutrition) recommendations for their age group. This age bracket
of older adolescents within the study would be amongst the first secondary school students
within England to experience the new English Health Education curriculum. By including
these participants, this study allows for a unique examination of how this new curriculum
has impacted the knowledge and understanding of healthy lifestyles among older adolescents. This study aims to examine English older adolescents’ current knowledge and
understanding of healthy lifestyles; specifically, their self-reported daily PA, engagement in
active transportation and active leisure, as well as their food intake. How they feel healthy
lifestyles are promoted to them will also be investigated. Comparisons will then be made
between their knowledge and understanding of PA and nutrition recommendations and
their current lifestyle behaviours.
2. Materials and Methods
2.1. Context
This research was set up as a bespoke research project to be offered as part of the
Nuffield Foundation Research Placement Programme 2021. Due to the bespoke nature
of the research, and the targeted socio-economic and geographical focus of the sample,
this research aims to act as a preliminary study to examine if there is a need for more
targeted PA and nutrition information for older adolescents, with the aim of upscaling to a
larger sample of schools and adolescents in the future. The Nuffield Foundation Research
Placement Programme is designed to provide engaging, hands-on research experience
for talented year 12 students (those aged 17–18 years old) via engagement in meaningful,
real-life research projects in science, quantitative social science, computing, technology,
engineering, mathematics or a combination of areas. The research placement is over a
6-week period during the summer holidays. The students act as research assistants but due
to COVID-19 restrictions, this work was undertaken virtually through Google classrooms
and independent home working in 2021.
The students had to apply to be a part of the programme and had to meet set eligibility
criteria set by Nuffield Foundation. These criteria included: (i) being in full-time statefunded education in the UK; (ii) having at least 5 GCSEs at level 6 or Scottish Nationals
at level B in maths, science, English and another humanities subject; and (iii) currently
studying in one or more A Levels or Scottish Highers in science, technology, engineering,
economics, geography, geology, psychology, computer, statistics or mathematics. In terms
of family socioeconomic status, the eligibility focused on prioritising students from lowincome backgrounds. Students who met one or more of the following additional criteria
were therefore prioritised: (i) students of families who had a combined income of less than
£30,000; (ii) those entitled to free school meals or had received them within the last 6 years;
(iii) students currently living or had previously lived in local authority care; (iv) if a student
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would be the first in their family to be applying to go to into higher education; (v) if the
students were in entitled to bursary or school funding.
Three research assistants met the specified criteria and were matched to the research
project via their personal statements in their application by the South East England Regional
Coordinator. As part of the Nuffield Research Placement, the students had to complete
a pre-placement virtual research module that introduced them to research methodology.
As part of the experience of the placement, they also had to complete their own research
poster and research report write-up that was tailored to one topic of their choice. These
write-ups were separate from the findings reported in this current paper; however, the data
collected and analysed is reported and discussed.
All three of the research assistants were virtually introduced to the lead researcher
of the project via Google classrooms. During this meeting, they were guided through the
purpose of the project, the current gap in knowledge within the field, and the questionnaires
that were to be used within the project. In order to make the project meaningful, each of the
3 schools that the research assistants attended was purposefully targeted via the distribution
of an online questionnaire. This enabled the research assistants to investigate their own
setting, as well as others that were of a similar geographic and socioeconomic status (SES).
2.2. Participants and Their Schools
A total of 93 older adolescents (39 males and 54 females (mean age = 16.9, (SD 0.4)
years) from three low socio-economic high schools (as derived from the National Census) [25] in South East England participated in this study. A purposeful sampling technique [26] was applied to the school sample to ensure older adolescents from the same SES
and local region could be compared. Two participants did not complete the whole of the
questionnaire and therefore their data was removed.
All older adolescents participating were studying for either Advanced Levels (A Levels) or the International Baccalaureate (IB) examinations, which are common pathways for
students aged 16–18 years attending schools in England. The target sample for the study
included the average class size of older adolescents in English schools (n = 22) [27]; which
amounted to a minimum of 66 (1 class for each of the 3 schools) older adolescents (aged
16–18 years) in total. As there is some variation in ages within, and across, a year group,
more students were able to be available to participate in the study, as they were within the
study’s required age range.
Each of the schools had achieved a “Healthy School Status Mark’”, which aims to seek
to achieve healthy lifestyles for the entire school population [28]. The schools follow the
“Healthy Schools” programme [28] and the food served in their canteens complies with
the Government’s Healthy Eating Guidelines [29]. The schools emphasise on their web
pages that they encourage students to bring only healthy foods into school. They specify no
fizzy drinks are allowed at any time, and all savoury snacks and chocolate bars are banned
except for on Fridays, when they can bring a “treat”. In the Government-run inspection
reports (Ofsted) for each of the schools, all of them achieved a good or broadly average
rating for the extent to which learners adopt healthy lifestyles. Additional findings from
these reports state that students understand the need for healthy lifestyles but not many
were choosing fruit or salads within the options in the canteen.
2.3. Online Questionnaire and Ethical Considerations
The questions within the questionnaire were based upon previously validated questionnaires that have been used to examine PA and food intake across the age phases. The
questionnaires were the Global Physical Activity Questionnaire (GPAQ) [30] and the Short
Form Food Frequency Questionnaire (FFQ) [31]. The GPAQ was validated [32] as providing
reproducible data and deemed a suitable and acceptable instrument for monitoring PA.
Further replication, as suggested by Bull et al. [32], has been undertaken and a fair to
moderate validity in three languages for use in the European context was found [33]. The
Short Form FFQ was validated in 2016 [34] and has been shown as an effective method for
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assessing diet quality; specifically, for participants based within the UK [34]. Its purpose is
to measure diet quality by assessing the intake of 20 food items; including: fruit, vegetables,
oily fish, fat, and non-milk extrinsic sugar (NMES). These foods reflect the five dietary
components that are recognised as indicators of a healthy diet [35] and are analysed to
generate an overall diet quality score (DQS) ranging from 5–15. A low DQS (ranging from
5–10) represents a poor dietary intake, an optimum healthy dietary intake, and DQS was 11.
A range between 12–15 represents an adequate dietary intake [31]. The DQS is calculated
via the “nutritools” excel spreadsheet [31]. This excel spreadsheet was called the Diet and
Nutrition Tool for Evaluation (DANTE) (see Table 1 for the recommended cuts offs for each
food group in terms of the number of servings per day/week from each food group [34]).
By using DANTE [34], each participant was allocated a score for each of the food groups
(see Table 1.). The allocated food group score was out of 3 for each food group. The lowest
score allocation per food group could be 1 and the highest could be 3. The recommended
score allocation varied according to the food group. For fruit, vegetables, and oily fish, the
recommended score allocation was a high score of 3. For the fat and NMES food groups,
the recommended score allocation was a low score of 1 (the recommended score allocation
is highlighted in italics in Table 1). The DQS, based on fruit, vegetable, oily fish, NMES, and
fat intake has been previously recommended as a useful tool for ranking diet quality [34].
Table 1. DANTE score allocation per food group (Cleghorn and Cade, 2017).
Score Allocated

Food Group

1

2

3

Fruit

<=2 servings/wk

>2 servings/wk and
<2 servings/day

>=2 servings/day

Vegetables

<=1 servings/day

1–3 servings/day

>=3 servings/day

No intake

0–200 g/wk

>=200 g/wk

Oily Fish
Fat
NMES

>=1

1
2

× UK recommendations
(127.5 g/day)

1–1

1
2

× UK recommendations

<=UK recommendations
(85 g/day)

>=1

1
2

× UK recommendations
(90 g/day)

1–1

1
2

× UK recommendations

<=UK recommendations
(60 g/day)

The lead researchers designed the questionnaire by merging the GPAQ [30] and the
Short Form FFQ [31]. The questions relating to alcohol were deemed inappropriate and,
subsequently, removed from the Short Form FFQ due to the age of the older adolescents
being under the (UK) legal age to drink. Both questionnaires included rating scale style
questions, as well as closed questions that were used to understand the older adolescents’
current food intake and PA habits. To obtain more in-depth answers from the participants,
open-ended style questions were also included and focused on self-reported daily PA,
engagement in active transport, and active leisure time. Additional open-ended questions
focused on how the older adolescents felt healthy lifestyles were promoted to them and to
obtain their views and opinions on how these could be promoted to their age group in the
future. All questions were piloted with a group of 16–18 years olds that were from similar
backgrounds and not participating in the study. No issues or concerns were raised, and the
questionnaire was therefore deemed appropriate for use.
The questionnaire was prepared for online use and distribution using Google Documents and Google Forms. All 3 headteachers agreed to allow the study to be undertaken
virtually within their schools and the participant consent form and information sheet
were at the start of the questionnaire. All participants needed to sign the consent form,
agreeing to their answers being included in the research, prior to commencing the survey.
They were also required to agree to their data being used for both the research assistants
write up reports for their Nuffield Foundation Research Placement, as well as for wider
dissemination in research publication/s.
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All data collected was pseudonymised and stored via password-protected mechanisms, only accessible to the lead researcher, and in line with GDPR protocol. The research
assistants accessed a simplified, anonymous summary version of the data collected via
Google Forms. All participants were given the option to withdraw from the study at any
time without giving a reason and their results were removed. Personal demographic details
of sex were asked and recorded to support analysis. Ethical approval was granted from
Canterbury Christ Church University Research Ethics Committee (ETH2021-0243), as well
as being approved by Nuffield Foundation Research Placement Programmes. To prevent
selection bias [36], all responses that were received were included within the data analysis
if all answers within the questionnaire were completed. A short time frame was set for
completion of the questionnaire (3 weeks) in an attempt to focus older adolescents on their
current knowledge and experiences.
2.4. Data Analysis
The participants reported the frequency that they ate at least one portion of the 20 food
items within the Short form FFQ per day/per week. The portion size was explained, e.g., a
handful of grapes, an orange, a handful of carrots, a palm-sized amount of side salad, a
slice of bread, and a glass of fluid. They chose the following portion per day/per week
options: rarely/never, less than once a week, once a week, 2–3 times a week, 4–6 times
a week, 7+ times a week; 1–2 times a day, 3–4 times a day, 5+ a day. These were then
coded within the DANTE, and if participants did not respond to a food item they were
coded as ‘no response’ (as advised by the DANTE tool). The Short Form FFQ questionnaire
responses for the frequencies of each 20 food items were then grouped within the DANTE
excel spreadsheet according to the 5 food groups (fruit, vegetable, oily fish, fat, NMES) and
a score was allocated for each of the food groups (possible scores for each food group could
be between 1 and 3), as well as a total DQS calculated (possible DQS could be between 5
and 15) (see Table 1, Figures 1–3).
As previously stated, the recommended food group score allocation for fruit, vegetables, and oily fish was 3 and the recommended score for fat and NMES was 1 (highlighted
in italics in Table 1). The food group scores were then added together to produce a total
DQS. The participants’ food group scores and DQS were then further analysed according
to demographics: sex and perceived healthiness (see Figure 3). Perceived healthiness was
predicted by participants rating their overall health on a 5-point scale (excellent, very
good, good, fair, or poor) over the past 12 months. A multi-variance of statistical analysis
(MANOVA) was then undertaken within SPSS 24.0 statistical analysis (IBM Corp, Armok,
NY, USA) to assess the group differences across multiple dependent variables of the food
group scores and overall DQS. Statistical significance was set at <0.05. The qualitative
open-ended questions were analysed via thematic analysis [37].
The GPAQ had analysis guidance provided [38]. These were followed as part of
the data analysis process, specifically the cleaning of the data. The questions were then
further analysed individually according to demographics: sex, and perceived healthiness.
Univariate analysis of variance (ANOVA) was then undertaken for each question to assess
the group differences per element of PA previously identified [21] (habitual PA, sedentary
time, active transportation, and active leisure). Statistical significance was set at <0.05.
3. Results
No significant differences were found by sex for fruit, (F = 2.836, p = 0.097); for vegetables; (F = 2.519, p = 0.118); for oily fish, (F = 0.29, p = 0.866); for fat, (F = 0.168, p = 0.683),
for NMES, (F = 0.202, p = 0.655). Neither males nor females scored the recommended
score for any of the food groups, representing poor dietary intake for all food groups [31]
(see Figure 1).
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Figure 3 illustrates the participants’ mean food group score allocation from the Short
Form FFQ, evaluated using the DANTE tool, according to their demographics of sex and
perceived healthiness. Perceived healthiness was predicted by participants’ rating their
overall health on a 5‐point scale (excellent, very good, good, fair, or poor) over the past 12
months.

Int. J. Environ. Res. Public Health 2022, 19, 5970

8 of 19

Figure 3 illustrates the participants’ mean food group score allocation from the Short
Form FFQ, evaluated using the DANTE tool, according to their demographics of sex and
perceived healthiness. Perceived healthiness was predicted by participants’ rating
their
Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW
9 of 21
overall health on a 5-point scale (excellent, very good, good, fair, or poor) over the past
12 months.

Figure 3. Mean food groups score allocation from the Short Form FFQ, evaluated using DANTE tool

Figure
3. Mean food groups score allocation from the Short Form FFQ, evaluated using DANTE tool
per sex and perceived healthiness levels compared to the recommended food groups scores.
per sex and perceived healthiness levels compared to the recommended food groups scores.
There were significant main effects found for perceived levels of healthiness and in‐
There
were
effects
for regarded
perceived
levels ofinhealthiness
take
of oily
fish significant
(F = 2.317, p main
= 0.066),
with found
those who
themselves
the last 12 and
intake
of
oily
fish
(F
=
2.317,
p
=
0.066),
with
those
who
regarded
themselves
the last
months as having poor levels of healthiness found to be eating the most and closest tointhe
12 months
as
having
poor
levels
of
healthiness
found
to
be
eating
the
most
and
recommended score (2.29, 95% CI [2.19, 2.29]) for oily fish. Yet, those who rated them‐closest
selves
as having veryscore
good levels
healthiness
ate2.29])
considerably
of oilywho
fish, rated
to the
recommended
(2.29, of
95%
CI [2.19,
for oilylower
fish. levels
Yet, those
scoring
only
1.39
(95%
CI
[1.25,
1.53])
on
the
DANTE
tool
(see
Figure
4).
themselves as having very good levels of healthiness ate considerably lower levels of oily
There only
were1.39
significant
interactions
between
perceived
levels
fish, scoring
(95% CI
[1.25, 1.53])
on thesex,
DANTE
toolhealthiness
(see Figure
4). in the
past
12
months,
and
fat
scores
(F
=
2.532,
p
=
0.048).
The
data
indicates
that
among
males, in the
There were significant interactions between sex, perceived healthiness levels
those who rated themselves as having poor health had eaten the recommended intakes of
past 12 months, and fat scores (F = 2.532, p = 0.048). The data indicates that among males,
fat (1.00, 95% CI [1, 1]).This is in comparison to females who rated themselves as having
those who rated themselves as having poor health had eaten the recommended intakes of
poor health but ate more than the recommended intake of fat (2.60, 95% CI [2.42, 2.78]).
fat The
(1.00,
95% CI [1, 1]).This is in comparison to females who rated themselves as having
data also indicates that among males, those who rated themselves as having excellent
poor
health
more
the recommended
intake
fatCI(2.60,
[2.42,
health
ate but
moreate
than
the than
recommended
intake of fat
(2.00, of
95%
[1.2, 95%
2.8]). CI
This
is in 2.78]).
Thecomparison
data also indicates
males, those
who rated
themselves
as who
having
excellent
to femalesthat
whoamong
rated themselves
as having
excellent
health and
ate the
health
ate more intake
than the
recommended
of fat
(2.00,
[1.2,
recommended
of fat
(1.00, 95% CI intake
[1, 1]) (see
Figure
5). 95%
This CI
data
(F =2.8]).
8.151,This
p = is in
comparison
to females
who between
rated themselves
as having excellent
and who ate the
0.029) indicates
a mismatch
perceived healthiness
and eatinghealth
the recommended
dietary intakeintake
for fat,ofparticularly
for males.
recommended
fat (1.00, 95%
CI [1, 1]) (see Figure 5). This data (F = 8.151, p = 0.029)

indicates a mismatch between perceived healthiness and eating the recommended dietary
intake for fat, particularly for males.

Int. J. Environ. Res. Public Health 2022, 19, 5970

Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW

10 of 21

9 of 19

Figure 4. Mean oily fish score allocation from the Short Form FFQ evaluated using DANTE tool per

Figure 4. Mean oily fish score allocation from the Short Form FFQ evaluated using DANTE tool per
perceived healthiness levels for all older adolescents compared to the recommended oily fish food
Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW
11 of 21
perceived
healthiness levels for all older adolescents compared to the recommended
oily fish food
group score.
group score.

Figure 5. Mean fat food group score allocation from the Short Form FFQ evaluated using DANTE

Figure
5.per
Mean
fat perceived
food group
score allocation
from to
the
Form FFQ
evaluated
using
tool
sex and
healthiness
levels compared
theShort
recommended
fat food
group score
(* DANTE
indicates
significant
differences).
tool per
sex and
perceived
healthiness levels compared to the recommended fat food group score
(* indicates significant differences).
No significant differences were found between sex and perceived healthiness (F=
3.747, p = 0.935). Both sexes and all perceived healthiness levels scored a low DQS (with a
low specified as ranging between 5 and below 11), representing an overall poor dietary
intake [31]. Females with an excellent perceived level of healthiness (10.5) and females
with a poor perceived level of healthiness (10.4) were the closest to scoring the optimum
DQS of 11. The data indicate that levels of perceived healthiness and sex did not have an

Int. J. Environ. Res. Public Health 2022, 19, 5970

10 of 19

No significant differences were found between sex and perceived healthiness (F = 3.747,
p = 0.935). Both sexes and all perceived healthiness levels scored a low DQS (with a low
specified as ranging between 5 and below 11), representing an overall poor dietary intake [31]. Females with an excellent perceived level of healthiness (10.5) and females with a
poor perceived level of healthiness (10.4) were the closest to scoring the optimum DQS of
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11. The data indicate that levels of perceived healthiness and sex did not have an impact on
reaching the optimum DQS (see Figure 6).
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Figure
6. Mean DQS from the Short Form FFQ evaluated using DANTE tool per sex and perceived
healthiness levels compared to the optimum DQS.
healthiness levels compared to the optimum DQS.

Physical Activity and Sedentary Time
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Physical
Activity and Sedentary Time
The PA data analysis focused on self‐reported daily PA, including intensity levels in
The PA data analysis focused on self-reported daily PA, including intensity levels in
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Overall, 60% (n = 56) reported that they undertook and reached the recommended
PA targets [39]. When work or study settings were explored, 59% (n = 55) reported that
60 min or more of MVPA per day, whilst 40% (n = 37) did not meet these recommended
their work or study settings included moderate intensity levels, described in the question‐
daily
PA targets [39]. When work or study settings were explored, 59% (n = 55) reported
naire as those that caused small increases in breathing or heart rate, whilst, 28% of ado‐
thatlescents
their work
orreported
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in that
92% (n = 86) stated that they walked or used a bicycle for
There was almost an even split in those reporting they undertook vigorous‐intensity
active leisure as sport, fitness, or recreational leisure activities that caused large increases
in breathing or heart rate, such as running or football, for at least 10 minutes continuously
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at least 10 minutes continuously to go to and from places, with 86% (n = 80) reporting this
use to be on 5 days or more per week.
There was almost an even split in those reporting they undertook vigorous-intensity
active leisure as sport, fitness, or recreational leisure activities that caused large increases in
breathing or heart rate, such as running or football, for at least 10 minutes continuously
(51%; n = 47). A total of 49% (n = 46) reported that they did not undertake this type
of activity.
Close to half of all participants (47% (n = 44) reported being sedentary for between
5 and 8 h per day, with only 26% (n = 24) reporting being sedentary for under 4 h per
day. Nineteen percent (n = 18) reported being sedentary for more than 8 h a day and eight
percent (n = 7) of adolescents reported not knowing how long they were sedentary per day.
3.2. Promotion of Healthy Lifestyles
The viewpoints of older adolescents towards how healthy lifestyles are promoted
to them are presented via quotations; a recommended technique [26], which offers a
representation of current experiences [40]. The viewpoints have been coded via thematic
analysis [37] into negative and positive experiences (see Tables 2 and 3). There were, overall,
more negative compared to positive viewpoints expressed.
Table 2. Negative responses to healthy lifestyle promotion.
“They aren’t promoted enough for our age group and no time in school is given to educate us
about health or nutrition.”
“I’m really sceptical about the healthy lifestyles that I’ve seen, they’re either selling some fake
product that’ll burn your fat or try to make you do things that aren’t necessarily right.”
“I feel that healthy lifestyles are marketed towards young people my age in a very disillusioning
way, as it makes us think we need to spend money to get fit.”
‘I feel I have been left in the dark and left alone’
Healthy lifestyles were promoted to them “as children . . . .but as we’ve gotten older, it’s
all stopped”.
“It’s presumed we all know how to eat better and be healthy”
“Healthy lifestyles are not promoted enough, so I don’t know a lot about my own health
and fitness”,
“There are no healthy options to eat at school, not even an apple!”
“It’s not promoted, and it is hard to do any fitness on top of school or work as I have a 40 min
walk to and from school and this leaves me drained”
“Not very well”
“Not promoted at all for our age group”
“I want to be able to eat chips and not feel fat”
“Unhealthy lifestyles are promoted in the form of size 0 models in magazines”
“Only promoted in ways that exacerbates body issues
“There is a lack of promotional material about healthy lifestyles of us, we need cheaper
gym access.”
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Table 3. Positive responses to healthy lifestyle promotion.
“Government recommended advice is always shared and schools gives us talks on how we can
be healthier”
“Commonly promoted on social media”
“Promoted well”
“Spoken about within Physical Education lessons within school and emphasised repeatedly”
“By doctors”
“By drilling us with the importance of eating healthy and doing physical activity”
“By banning sugary drinks and snacks at school has tried to instil that it’s not good to be eating
junk food every day at school”
“Via technology e.g. my apple watch”

The most popular response, when asked about whether healthy lifestyles were promoted to them, was that they “did not feel that healthy lifestyles were promoted to them
directly”. They also expressed that they felt healthy lifestyles were portrayed inaccurately,
with several participants also stating that they did not know how healthy lifestyles were
promoted at all. Their responses are illustrated in Table 2 and also highlight the financial
impact of being healthy, as well as the impact of social media and fake news.
There were only some positive responses that indicated the participants felt that
healthy lifestyles were promoted well to them. These were from a range of voices, including
doctors, social media, the government, and schools, particularly within Physical Education
lessons (Table 3).
4. Discussion
This study aimed to examine older adolescents’ knowledge and understanding of
PA recommendations and nutrition guidelines and their current thoughts relating to the
promotion of these lifestyle behaviours to their age group. Although adolescence is a
life stage that can harbour risks and dangers, it also presents a great opportunity for
health and wellbeing to be promoted sustainably via appropriate education and preventive
initiatives [16]. Yet, findings from this research reveal that older adolescents experience
barriers to accessing health information; specifically those relating to PA and healthy eating.
This supports previous work [14] and aligns with the suggestion that adolescence is the
forgotten age phase of targeted health promotion efforts [2]. Today’s young people are
the future adults and leaders of society, and these findings support the argument that the
promotion of health during adolescence should be considered one of the most important
opportunities to educate and prevent future ill-health [16]; only then will the full potential
of future generations be met.
4.1. Food Frequencies
Previous research has identified that adolescent diets are poorly understood [41]. The
current study found similar results and revealed that older adolescents did not eat the
recommended amount for each of the food groups, nor achieved the recommended DQS
(Figures 1 and 2). The participants also revealed a relatively negative experience of healthy
lifestyle promotion targeted at them (Table 2).
Appropriate nutrition can have a profound impact on the current and future health
of adolescents (ages 10–19 years) [42]. Yet, findings from this study support data gathered
worldwide that continue to report adolescents infrequently consume fruit and vegetables [41]. Further, the data indicate that many participants were not eating the recommended servings/amounts of other food groups (fat, oily fish) (Figures 4 and 5). Given
that these participants also showed a disconnect between perceived level of healthiness
and eating the recommended amounts (Figure 3) suggests that these adolescents poorly
understand current food intake recommendations. This was evident in the finding that
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among those who reported poor levels of healthiness, their oily fish intakes were the closest
to what is recommended; whilst those who rated themselves as having very good levels of
healthiness reported consuming considerably lower levels than the recommended amounts
for oily fish. When analysed by sex, this disconnect was only found for males (Figure 4).
Those who rated themselves as having poor healthiness reported eating the recommended
amounts of fat, compared to those females who also reported having a poor rating for
healthiness but ate in excess of the recommended amounts for fat (Figure 5). A misconception as to “what is healthy” is therefore emerging from the data for males. Future research
should look to gain a deeper insight into the health literacy of adolescent males, as previous
research found lower baseline health literacy to be associated with a lower self-rating of
general health, and an unhealthier diet among young people in this age group [43].
No participant’s dietary intake met the recommended DQS [37] (Figure 6). This may
be due to a multitude of factors [44], with lack of understanding or cost barriers associated
with healthy food consumption being two examples. Affordability is reported as one of
the leading barriers to improving nutritional quality in populations [45], which aligns with
the findings in this current study which found some participants reporting that they were
prevented from undertaking healthy lifestyles due to the financial burden associated with
it. These responses may be linked to the older adolescents’ economic background, as all the
participating schools were based within low socio-economic parts of the country. Yet, all
three of the schools did comply with the Government’s healthy eating guidelines for their
canteen food [29] and have a curriculum focus on “how to maintain healthy eating” [4]
(p. 37), so it remains unclear why these older adolescents’ food intakes are not somewhat
closer to meeting the recommended intakes for health. Further in-depth qualitative data
are needed to ascertain why this is the case and to ascertain why the school environment
and associated policies are not leading to better dietary choices among this age group.
4.2. Physical Activity
The UK Chief Medical PA Guidelines [46] state that children and young people
(5–18 years) should be aiming for an average of at least 60 min of MVPA per day, across
the week. Globally, however, most adolescents do not meet PA guidelines [47] and this
current study supports these findings, with only 60% (three in five) reporting reaching
the recommended levels. Unfortunately, the adolescent life stage is poorly understood in
PA research [48]. Further insight is needed, particularly as it was recently outlined these
young people are one of the least likely populations to have the support needed to meet
PA recommendations for health [49]. In response, researchers [48] have called for urgent
policy development to support PA behaviors in adolescents.
There were no significant differences found for PA by sex in the current study, indicating that no one target demographic needs additional support; it is a universal need.
This conflicts with previous research that has consistently found boys to be more active
than girls [47,50]. Interestingly, the adolescents in the current study also reported digital
media as having both negative and positive impacts on their PA levels (and dietary intakes),
despite research stating that the digital environment provides a potential solution to enhancing these behaviours in the adolescent population [51]. Clearly, important knowledge gaps
continue to exist. Efforts are needed to better understand adolescent PA in order to improve
intervention implementation and policy development [49]. Researchers [47] suggest more
engagement and dialogue are needed with adolescents; only then can we ensure that all
older adolescents are supported in reaching their daily PA targets more effectively.
Reducing sedentary behaviour in all age groups is one of the focus areas of the World
Health Organization’s [42] mission statement. Sedentary behaviour is one of the primary
risk factors for non-communicable diseases, including heart disease, stroke, cancer, and
diabetes [52]. If, however, we can increase PA, evidence suggests we can reduce “disease
burden and overall mortality, as well as promoting wellbeing and mental health for all” [42]
(p. 52). Some of the adolescents noted in the comments box of the questionnaire that
sedentary behaviour occurred a great deal during their school time. This is despite con-
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tinued suggestions [42] that education facilities should be built so they “reduce sedentary
behaviour to create better learning environments for all” [42] (p. 53). Overall, 66% (n = 61)
of the older adolescents reported being sedentary for 5 h or more and a further 7% (n = 7)
stated they did not know their levels of this behaviour. Clearly, changes to the school
curriculum are needed but more opportunities for PA before, during, and after school, must
also be explored [53].
Worldwide levels of inactivity can be as high as 70% due to changing patterns of
transportation [42]. Active transportation to/from school offers a promising opportunity
to reduce these levels by integrating PA into adolescents’ routines [54]. In a comparison of
49 countries, the global average of children and youth engaging in active transportation
was a “C”, which represents approximately 47–53%, or about half, of global youth engaging
in non-motorised travel modes such as walking and/or cycling [55]. In England, data
suggests that 43% (C-) of adolescents engage in active transport regularly [56]. Results from
this current paper, however, contradict these findings, with 92% reporting they undertook
walking or cycling for at least 10 min continuously per day, and of these, 86% report this to
occur at least 5 times a week. Although the reasons for this conflicting finding are unknown,
one suggestion put forward is the variability in the definition of active transportation
globally [55]. The high percentages reported in the current study may be also due to the
participants having limited access to individual driving licences, or driving tests, during
the data collection period. The COVID-19 pandemic meant due to social restrictions and
lockdowns, driving licences other than with family members were not permitted and
driving tests did not take place. In January 2022, it was reported that there was still a
10-month delay in learner drivers being able to take their practical exams; exacerbated by
the shortage of examiners and instructors [57]. As a result, these older adolescents may have
had limited access to motorised independence during this time and walking and/or cycling
may have been their only means of independent transport. Further research is needed to
see if this level of active transport continues once the pandemic eases and to unpack the
understanding behind active transportation to ascertain whether these older adolescents see
it as part of their daily PA, or “just” the way they maintain their independence and move to
places such as school/study and work settings. Further, more comprehensive surveillance
that incorporates duration, distance, frequency, direction, and other destinations than
school could improve this understanding [55].
4.3. Promoting Healthy Lifestyles
Investing in adolescent health and well-being creates dividends in the drive to create healthier, more sustainable societies [50]. In the World Health Organization’s global
accelerated action for the health of adolescents (AA-HA!) guidance [58], a systematic approach to planning and implementing national programs that address the specific needs of
adolescents has been called for. This is in response to research [59] that found brief education interventions to increase knowledge of, for example, the sugar content of food and
drink, but which did not extrapolate into behaviour change or decreases in intake of these
foods in Scottish children [59]. Adolescents are less likely to be motivated to change their
current behaviour in order to reap health benefits in the future [41], so these interventions
must be longitudinal and creative; harnessing widely shared adolescent values in order to
successfully promote healthy lifestyles in this population.
Similar suggestions have been made by researchers [60] evaluating the ‘Food Dudes’
programme, which was run in 15 primary schools in the West Midlands, England. The
authors called for the whole school environment to be invested in the programme, as they
found the educational programme to have a limited effect in decreasing the consumption
of high fat and high sugar foods at lunchtime among participants. These findings are
disconcerting, given that the majority of healthy lifestyle promotion interventions to date
have been aimed at the primary school age group. If interventions are not working at this
young age, by the time these children move to adolescence, when habitual behaviours
may have already been formed [61], the window for opportunity to intervene and change
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behaviour may be more difficult. By older adolescence, educational establishments may
also even assume that these young people already have the knowledge to make informed
choices about their PA and nutrition. This is illustrated in this study by the response, “It’s
presumed we all know how to eat better and be healthy” and 80 participants (90%) did
not report their schools as places that supported them in their healthy lifestyles or dietary
choices. Assumptions cannot, therefore, be made about the knowledge and understanding
of healthy lifestyles for this age phase [62] and further research is needed to ascertain where
any particular misconceptions around healthy lifestyles may lie.
As social media use is widespread in adolescence, its potential as a health communication tool shows promise [63,64]. The participants of the current study reported social media
as one method by which healthy lifestyles were promoted to them. It has been previously
suggested the development of health literacy, through social media, is a potential way to
support adolescents’ understanding of healthy lifestyles [65]. Yet, this information must
also be reliable and incorporate attractive messages tailored to meet the diverse needs of
adolescents [64]. Within the current study, seven participants (8%) felt that healthy lifestyles
were promoted as either “ok” or “well” to them. However, 38 participants (41%) did not
feel it was promoted or directed to them and some (n = 5, 5%) even warned they felt
this type of promotion was potentially harmful as it exacerbates body issues. Therefore,
although social media has huge potential to increase health knowledge and awareness
among adolescents [66], more needs to be known about the effectiveness of social media
platforms at promoting health [64,67] before it can be encouraged for widespread use as a
health behaviour change tool for this age group.
5. Strengths and Limitations
This study is timely due to its ability to examine the impact of the new English
curriculum and policy [4] implemented within secondary (high school) settings, which
is aimed at making older adolescents (16–18-year-olds) ready for healthy adulthood [20].
This study is the first of its kind to be able to comment, from an adolescents’ perspective,
on how the curriculum within these three schools has influenced their knowledge and
understanding of healthy lifestyles. The findings could inform a larger study examining
more schools from a wider range of different economic and locational settings. Although
further research is still needed, another strength of the current study is its novel insight,
from the adolescents’ point of view, into how effective social media is at promoting health
to this age group. To date, too few studies have investigated these platforms [67].
The sample size of participants (n = 93) in this study was also a strength, as each
school’s response rate was higher than the average class size for secondary schools (21.7),
according to National Statistics in England [27]. When compared to previous health promotion UK-based research [68,69] the sample size is also larger. Yet, it is important to
note this comparison to previous health promotion research within the UK specifically
relates to the sample size, rather than directly comparing the results. The previous studies
were all undertaken among young adults and adults aged between 18–30 years. There
is, to date, no previous PA and nutrition knowledge and understanding research within
the UK that has focused solely on older adolescents. In Scotland, ref. [68] the previous
research focused on health promotion with a sample size of only 19, whilst research in
the northeast of England [69] had a sample size of 54, which was based on young adults
(18–25-year-olds) in the northeast of England. Only one study that focused on the evaluation of healthy eating leaflets modified from the British Nutrition Foundation used a
slightly higher sample number of 104 [70], but this again was based on adults ≥ 18 years
of age. It is acknowledged though that the sample in the preliminary study selected was
not fully random or stratified [71] and therefore only reflects the population of the three
schools, rather than the population as a whole [72].
Data collection took place during the COVID-19 pandemic, which may have been
considered a difficult time and a potential limitation to this study, as we were discussing
healthy lifestyles when restricted movements and limited social interaction were in place.
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However, the Department of Education [73] reported on the state of the nation, in which
they consider children and young people’s well-being and found that despite the ongoing
pandemic, older adolescents reported their health on average as “very good” (p. 55),
despite increases in restlessness and attention difficulties (p. 118). Therefore, it could be
argued that our data are a timely strength of the study and highlights the importance of
asking such questions during unique times of a global pandemic.
The use of only three schools within the sample is recognised as a limitation, due to
the generalisability of the research. Yet, the project was set up with links to the Nuffield
Foundation Research Placement and therefore had a purposeful focus on the sample
schools, with a research assistant involved from each of the schools in order to make the
research meaningful to those undertaking the research placement. The research project
was also designed as a preliminary study to examine if there was a potential need for
more targeted PA and nutrition education for older adolescents. For future research, as
stated above, upscaling and increasing the larger sample of schools and adolescents would
be recommended. In addition, a wider sample size could be used that are from broader
socioeconomic backgrounds. This would also facilitate collecting data on the implication of
cost on healthy lifestyles that were found in the qualitative responses in the current study.
It is also important to acknowledge that some found the PA questions to be difficult to
answer, which previous researchers [74] have noted can be a highly complex cognitive task
that some may struggle with. Further piloting of questions included in the questionnaire is
therefore needed before any future iterations of the study commence.
6. Conclusions
This research has illustrated that English older adolescents do not feel that they are
targeted in terms of current healthy lifestyle promotion. They also report not being taught
this at school, particularly in relation to PA and nutrition, despite explicitly being required to
receive education focusing on healthy lifestyles as per their curriculum [4]. To instil healthy
lifestyle behaviours during this core key life stage, targeted PA and nutrition education is
warranted that also includes the adolescent voice. Further, gaining a deeper insight into
male older adolescents’ health literacy is needed to ensure they fully understand, appraise
and use information and services to make decisions about their health now that will benefit
them as they transition into adulthood. This is in addition to the need for more specific
policy calls for this specific age phase, to prevent our older adolescents from being forgotten
in the future.
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