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Abstract

Adolescence is a critical time point in the lifecourse. LifeLab is an educational intervention 

engaging adolescents in understanding DOHaD concepts, and the impact of the early life 

environment on future health, benefitting both their long-term health, and that of the next 

generation. We aimed to assess whether engaging adolescents with DOHaD concepts improves 

scientific literacy, and whether engagement alone improves health behaviours.

Six schools were randomised, three to intervention and three to control. Outcome measures were 

change in knowledge, and intended and actual behaviour in relation to diet and lifestyle. 333 

students completed baseline and follow-up questionnaires. At 12 months, intervention students 

showed greater understanding of DOHaD concepts. No sustained changes in behaviours were 

identified.

Adolescents’ engagement with DOHaD concepts can be improved and maintained over 12 

months. Such engagement does not itself translate into behaviour change. The intervention has 

consequently been revised to include additional components beyond engagement alone.
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Introduction

Non-communicable diseases (NCDs), including cardiovascular disease, type 2 diabetes and 

some cancers account for over 70% of deaths globally and the number of deaths from NCDs 

is rising.1 Their prevention not only benefits individuals at risk, but reduces pressure on 

limited health resources.2 Behavioural risk factors are the largest contributor to the NCD 

burden.3

A large body of evidence shows the impact of prenatal and infant development on long-term 

health, and specifically on NCDs.4–6 A woman’s diet and general health as she embarks on 

pregnancy has profound and lasting effects on early development and on the lifelong health 

of her children,7 a concept core to the Developmental Origins of Health and Disease 

hypothesis. The health behaviours of fathers are also important both because they influence 

the health behaviours of their partners8 and because they affect sperm quality.9

Adolescence is increasingly recognised as an important time when lifestyle and health 

behaviours become embedded tracking into adulthood.10 Thus adolescence offers a window 

of opportunity to improve health and nutrition literacy in order to reduce later risk of NCDs, 

but also to pass health opportunities to the next generation.

Our systematic review of approaches to behaviour change interventions showed that 

successful interventions include educational components,11 because education can change 

attitudes, alter health-related behaviours and increase scientific and health literacy in young 

people.12,13 Schools have long been seen as ideal settings for such interventions (e.g.14).

However, while typical public health campaigns using transmission communication 

approaches (e.g. leaflets, advertising) can raise awareness and immediate behaviour change, 

sustaining behaviour change is challenging. The model espoused by LENScience highlights 

the importance of transactional communication interventions. The learning activities are 

interactive and develop a co-constructed understanding, building on the appreciation of the 

varied personal, social and cultural contexts in which students exist.15 Coupling activities 

which translate specific knowledge into interactive learning activities with context-specific 

learning,16 may improve the capacity of adolescents to obtain and understand basic health 

information and engage with services needed to make appropriate health decisions (i.e. their 

health literacy) and motivate them to change behaviour.

Knowledge of scientific principles, especially those related to human biology, critical 

thinking and the ability to make informed decisions about science-related issues, are 

attributes closely linked to health literacy. These considerations led us to develop LifeLab, 

an innovative ‘hands-on’ science-based approach aiming to promote health literacy through 

science engagement and literacy.17 The theme of LifeLab is “Me, My Health & My 
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Children’s Health”. Feasibility work showed that participation in a science programme 

focusing on health, and experiencing learning within a hospital-based classroom had a 

positive influence on teenagers’ awareness of the importance of making healthy lifestyle 

choices.17

We present data from a pilot, cluster-randomised study, conducted prior to a large cluster-

randomised control trial. Our primary objective was to measure, at an individual participant 

level, the effects of the LifeLab intervention at 12 months’ follow-up. The main outcomes 

were change in knowledge of DOHaD concepts, including the impact of early life 

environment and their effects on the students' health and that of their future children, along 

with change in attitudes in relation to diet and lifestyle.

Methods

Trial design

We recruited Year 9 students (aged 13-14 years) from six state, mixed gender, secondary 

schools (approximately 400 students) from Southampton and Hampshire, each school 

representing one cluster.

Following recruitment, schools returned a letter of agreement signed by the Headteacher as 

their consent to participation. Schools were then randomly allocated to either ‘control’ or 

‘intervention’ status. Parent and pupil information sheets were provided for the schools to 

disseminate to pupils and parents directly. To reduce the administrative burden on schools 

and as agreed by the ethics committee, parental consent for the intervention schools was opt-

in and for the control schools was opt-out.

Three classes from each school participated in the trial, with students from control and 

intervention schools completing online questionnaires after recruitment (baseline 

questionnaires) and again approximately 12 months after baseline. The questionnaires 

included assessment of knowledge and attitudes about DOHaD concepts, and reported 

measures of dietary quality and physical activity. The LifeLab team provided support to the 

teachers to administer the process, but the students completed the questionnaires 

independently online. A written script was used to explain the process to the students to 

ensure consistency across control and intervention schools.

Participants

At a cluster level, all 81 secondary state schools/academies in Southampton and Hampshire 

were eligible for participation. At an individual level, there were no exclusion criteria for 

pupils as the teaching programme was planned for this age range and was differentiated for 

ability. Support was provided for students who required more input (e.g. English as an 

additional language).

Recruitment

Schools with which we had previous contact were approached for this pilot trial, and were 

asked to allocate three ‘middle ability’ classes to participate in the trial (~90 pupils). We 
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approached schools in groups of six, and the first six schools we approached were keen to be 

recruited; no schools declined. To minimise loss of pupils to follow-up, pupil lists for each 

participating class were requested, so that missing participants at each stage could be 

identified and asked to complete the questionnaires. Recruitment was completed and schools 

randomised in December 2012. The first participant completed the baseline questionnaire in 

October 2013 and the last in July 2014, with the intervention schools attending LifeLab 

between January and March 2014. All participants had completed the 12 month follow-up 

questionnaire by July 2015.

Randomisation

Prior to randomisation, no matching of schools took place. The six schools were randomised 

in one block. Each school was considered to be a single cluster and randomised accordingly. 

To ensure allocation concealment, randomisation was conducted off-site, with researchers 

unaware of the procedure, ensuring that prediction of allocation would not be possible. It 

was conducted by a statistician at the MRC Lifecourse Epidemiology Unit (LEU) with no 

knowledge of the schools in question, using computer-generated sequences.

Statistical methods

Summary statistics (chi-squared tests, rank-sum test, and t-tests) were used to examine 

differences between groups. A formal cluster analysis was not possible due to the small 

number of schools. Categorical outcome variables were dichotomised and Poisson 

regression with robust variance18 was used to obtain prevalence rate ratios (PRRs) for the 

outcome in relation to the intervention, adjusted for baseline values, gender and Index of 

Deprivation Affecting Children (IDACI) score.19 The IDACI score is obtained from home 

postcode and indicates the level of deprivation of the area in which the child lives, with 

higher scores indicating greater deprivation. Adjustment for this was considered important to 

account for differences between the schools. Additionally, we used principal components 

analysis on the baseline reported dietary data to derive a summary dietary quality score.20 

Multiple regression was used to compare the dietary quality scores at follow-up between the 

intervention and control groups, adjusting for baseline dietary quality score, gender and 

IDACI score.

Ethics Approval and Research Governance

The study was approved by the Research Ethics Committee of the Faculty of Social, Human, 

and Mathematical Sciences, University of Southampton (ERG reference: 8019). The 

research sponsor was the University of Southampton.

The intervention

The intervention comprised:

• Teacher professional development (PD) – a one-day training course, explaining 

the research foundations of LifeLab and the student modules.
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• A two-week module of work for Year 9 school students (13-14yr olds), linked to 

the National Curriculum for Science in England, encompassing school-based 

pre- and post-visit lessons.

• A hands-on practical day visit to LifeLab in the Southampton Centre for 

Biomedical Research at University Hospital Southampton, held during the 

module. At this visit, students experienced various ways to measure health, 

including assessing carotid artery blood flow and structure using ultrasound, 

measuring body composition, performing lung function tests and measuring grip 

strength and hamstring flexibility. They were also able to extract their own DNA 

and carry out gel electrophoresis experiments.

The long-term implications of the students’ current diet and lifestyle on their health and an 

introduction to DOHaD concepts were linked both to the hands-on practical activities at 

LifeLab and to the school-based activities. This ensured consistency, maximising 

opportunities for students to engage with these messages in a variety of ways.

Data Management

Data were collected via an online questionnaire (hosted by the University of Southampton), 

downloaded via a dedicated computer and stored on a University server. All data were kept 

in accordance with the Data Protection Act, the University of Southampton Data protection 

policy and with the protocols of the MRC LEU.

Results

The six randomised schools had different characteristics. The randomisation resulted in the 

control arm having three schools with a more deprived profile. For example, the average 

percentage of children eligible for free school meals at any time in the previous 6 years for 

the control schools was 37.6% (range 28.4-55.2) but for the intervention schools was lower 

at 22.8% (range 11.2-44.8).

Only five parents in the intervention arm did not opt-in and no parents in the control arm 

opted out, so it is unlikely that there was a difference in the two arms as a result of the two 

consent procedures used.

Participant Flow

Consort Diagram (see Supplementary Figure S1)

Baseline Data

Baseline data was collected on 392 students. Some loss to follow-up occurred due to 

students moving schools (6% of students at 12mo follow-up) and from student absences 

(9%), resulting in complete baseline and follow-up data from 333 students (85%).

For a comparison of students in the intervention and control groups at recruitment, see 

supplementary Table S1. Students in the control group generally lived in more deprived 

areas and assessed their lifestyles and diets as less healthy than those in the intervention 

group. The mean age at recruitment was 13.8 years, with the control group being slightly 
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younger than the intervention group. There were no differences between those followed-up 

and those not in terms of gender or age at baseline, but those not seen at follow-up had 

higher IDACI scores and tended to live in more deprived circumstances than those who 

remained in the study (p=0.006).

Outcomes

Analysis of students’ responses showed that, at 12 months, intervention students had greater 

understanding than control students of DOHaD concepts and the influences of health 

behaviours on their long term health and that of their children (Figure 1 and Table 1). At the 

twelve month follow-up, intervention students were nearly twice as likely to suggest that the 

answer to the question ‘At what age do you think our nutrition starts to affect our future 

health?’ was ‘Before birth’. Similarly they showed increased understanding of: how the food 

they eat affects their future health; that the food a woman eats when she is pregnant affects 

the health of her child; that the food they eat now may affect the health of any children they 

have in the future; and that the food a father eats before having a baby will affect the health 

of his children. However, although this change in knowledge and understanding of DOHaD 

concepts was maintained over 12 months, this was not translated into sustained behaviour 

change as shown by the lack of difference in diet and exercise levels between the 

intervention and control groups (Table 1). Furthermore, simply increasing the students’ 

knowledge did not influence their own perception of whether it was important for them to 

eat healthily now.

Discussion

Main findings

This study builds on previous feasibility work showing a change in knowledge and attitudes 

in teenagers following the LifeLab programme.17 Here, we carried out a pilot cluster-

randomised control trial. Significantly, we have shown it is possible to translate DOHaD 

concepts into an interactive hands-on educational intervention designed to engage students 

with the science behind health messages and enable them to understand the consequences of 

current health behaviours on their own and their future children’s health, and that this 

knowledge is retained 12 months later. What was apparent however, was that this alone was 

not sufficient for the students to apply this knowledge and act to improve their health 

behaviours. LifeLab provides a key motivational opportunity which leads to increased 

understanding of DOHaD concepts and sustained change in knowledge with the potential to 

initiate behaviour change, but to turn this into sustained behaviour change, additional 

personalised support is essential.

Strengths and limitations

This study demonstrates that schools could successfully be recruited to a cluster randomised 

trial. The follow-up rate was high at 85%, showing engagement from both study arms.

Schools were randomly allocated to control or intervention arm following recruitment. As 

demonstrated in this study, randomisation with low numbers can result in imbalances 

between the two trial arms. Students in the control schools came from more disadvantaged 

Woods-Townsend et al. Page 6

J Dev Orig Health Dis. Author manuscript; available in PMC 2019 April 01.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



neighbourhoods, and reported poorer health and health behaviours than those in the 

intervention schools. The latter is potentially an interesting confounder; how does the 

perception of health affect engagement with the intervention? Does assessing one’s lifestyle 

and diet as less healthy represent a more negative perception of lifestyle and health or 

genuinely a more sophisticated judgement of a less healthy lifestyle and diet? This is an area 

for consideration through the process evaluation during the full trial. However, our analysis 

adjusted for deprivation and also took account of the baseline levels of the measures being 

assessed. This may not have accounted fully for the imbalance in the randomisation, 

nonetheless marked improvements were seen in the knowledge acquired by students in the 

intervention schools, but not in those from control schools. Notably, the difference seen 

between the results for knowledge and those for reported behaviour indicates that we have 

largely taken account of biases resulting from baseline differences.

Engaging adolescents with the science behind health messages, and empowering them to 

take ownership of and act on knowledge to support their future health, and that of their 

future children, is eminently translatable to different settings. Both LENScience (New 

Zealand) and LifeLab are being delivered in other ways; LENScience has been adapted for 

Pacific Island nations without specialised resources and Early LifeLab now delivers these 

concepts to younger children in primary schools.

Conclusion

The six schools in this pilot trial represented students from a range of backgrounds, 

including some who were quite disadvantaged. The effects observed on knowledge were, 

however, consistent with those observed in our feasibility work.17

Knowledge is easier to acquire than to act upon; embedding behaviour change is challenging 

and while LifeLab offers a contextualised programme of interactive activities for the 

students, more work after the LifeLab experience, and in collaboration with teachers, is 

required to improve health behaviours in line with their knowledge. Nonetheless, acquiring 

new knowledge is a first step in behaviour change and LifeLab shows promise as part of a 

more extensive intervention to improve behaviours. We have since expanded on the 

intervention, capturing this moment of motivation but including an additional element of 

inviting the students to commit to behaviour change pledges reinforced with tailored PD for 

school teachers in techniques to support behaviour change in their students, aligned with the 

‘Healthy Conversation Skills’ ethos.21 We are therefore conducting a larger cluster-

randomised trial of more than 30 schools22 to evaluate the impact of this enhanced 

intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Histograms showing percentage of LifeLab students agreeing with statements about the 

effects of diet on long-term health (n=333)
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