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[bookmark: _Toc97310397]Abstract

Adolescence is a period of rapid growth, and optimal nutrition during this period is essential for healthy development. Adolescents tend to align their dietary behaviours with the perceived normative dietary behaviours of their peers; however, these normative perceptions are not always accurate with adolescents tending to overestimate the extent of peers’ unhealthy dietary practices which can lead to personal unhealthy dietary practices. The Social Norms Approach (SNA) operates on the premise that challenging these misperceptions should decrease the social pressure to engage in the behaviour, leading to a reduction in the behaviour. 
This thesis aims to examine whether an in-school SNA intervention could reduce the unhealthy dietary behaviours of secondary school students. Study One used focus groups to explore the perceived influences of healthy and unhealthy food choices amongst students. The systematic review presents a review of the literature focused on school-based interventions which have been designed to improve dietary behaviours of adolescents. The findings from Study One together with results from both the systematic review and a narrative review, and input from key stakeholders, informed the design of the in-school SNA intervention. Study Two tested for the existence of unhealthy snacking-related misperceptions amongst students and whether these misperceptions are associated with personal unhealthy snacking behaviour. Study Three tested the ability of the SNA intervention to challenge commonly held normative misperceptions as a means of reducing unhealthy snacking amongst students. Finally, Study Four qualitatively explored students' and teachers’ experiences of the intervention.
Study One indicated that although students had a good understanding of healthy dietary behaviours, they would often skip meals and consume unhealthy snacks. Study Two found that normative misperceptions predicted young adolescents’ unhealthy snacking consumption, and Study Three demonstrated that the in-school SNA feedback intervention was an effective strategy for reducing personal unhealthy snacking behaviours amongst 11- to 12-year-olds.  Study Four found that the intervention was an age-appropriate engaging method for delivering SNA feedback to young adolescents, but these students needed to be afforded more time to process, discuss and understand the SNA feedback being communicated. The findings of this thesis indicate that SNA interventions can be applied successfully within a school setting to reduce unhealthy snacking of younger adolescents.
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[bookmark: _Toc97310403]1.1 Adolescents’ dietary behaviours 
Adolescence (the transitional phrase from childhood into adulthood) is an important time for establishing healthy dietary behaviours to support health, growth, and intellectual development (World Health Organization, 2020b). Compared with other age groups, adolescents tend to have unhealthier dietary behaviours (Public Health England, 2014, 2020), often consuming energy-dense, nutritionally-poor snacks (e.g. chocolate), sugar-sweetened beverages, and having a limited intake of fruit and vegetables (World Health Organization, 2016). Being overweight and obese are among the fastest-growing health concerns for adolescents, leading to both physical and mental health problems in the short-term (e.g. low-self-esteem) and in later life (e.g. hypertension and diabetes), creating an economic burden on health systems (estimated to cost the NHS £9.7 billion by 2050) (Public Health England, 2017) and societies as a whole (Public Health England, 2017; World Health Organization, 2016). Research indicates that, in general, adolescents understand what healthy dietary behaviours are (e.g. eating fruit and vegetables) and the long-term implications of having unhealthy dietary behaviours (e.g. increased risk of a cardiac event), but this knowledge does not translate into a healthy diet (Vio et al., 2015). Preventing obesity has benefits for adolescents’ immediate and long-term health and wellbeing (Reilly & Kelly, 2011) since unhealthy dietary behaviours established in adolescence tend to continue into adulthood and become life-long habits (Lien, Lytle, & Klepp, 2001). It is therefore of utmost importance to explore ways to improve adolescents’ unhealthy dietary behaviours to promote long-term positive health outcomes. 

[bookmark: _Toc97310404]1.2 The Social Norms Approach
During adolescence, social norms are suggested to be an important influencing factor which shape dietary behaviours (Stok, 2014). Social norms are described as unwritten rules that define acceptable behaviours and attitudes of a social group (Bicchieri & Muldoon, 2011). In early adolescence when parental influence lessens and adolescents have increased control over their own dietary consumption, adolescents tend to develop dietary behaviours that are influenced by their peer group (Ridder et al., 2010; Vio et al., 2020). Adolescents spend a significant portion of their time in a school setting with peers, and peers become an important social referent about what are normative and acceptable dietary behaviours (Ragelienė & Grønhøj, 2020). Adolescents are especially sensitive to social influence as they have a strong desire to be accepted by their peer group (Coleman, 2011), and will adjust their dietary behaviours to align with the perceived dietary behaviours of their peers (Perkins et al., 2018). However, these perceptions about peers’ normative dietary behaviours tend to be inaccurate which can lead to unhealthy dietary behaviour;  adolescents tend to overestimate peers’ consumption of unhealthy foodstuffs (e.g. unhealthy snacks) and underestimate peers’ consumption of healthy foodstuffs (e.g. fruit and vegetable consumption) and perceive peers to be more accepting of these behaviours than is the case  (Lally et al., 2011; Perkins et al., 2018). Research indicates that the greater the misperception of peers’ behaviours and/or attitude, the greater the likelihood of an individual engaging in negative behaviours and the lower the instance of positive behaviours (Lally et al., 2011; Martens et al., 2006).
The Social Norms Approach (SNA) operates on the premise that if normative misperceptions were challenged, it should decrease the social pressure, which can help to reduce negative behaviours (e.g., consuming unhealthy snacks) and promote positive healthier behaviours (e.g., consuming fruit and vegetables) (Dempsey et al., 2018; McAlaney et al., 2010; Perkins & Berkowitz, 1986). The Social Norms Approach focuses on two different types of norms which influence behaviour: descriptive norms, the perceived behavioural practices of peers; and injunctive norms, the perceived attitudes or perceived approval of peers (Perkins & Berkowitz, 1986). Prior research has demonstrated that by challenging adolescents’ inaccurate perceptions of existing social norms, various kinds of negative (e.g., reducing alcohol intake) and positive (e.g., increasing condom use) behaviours can be improved (Perkins et al., 2011; Scholly et al., 2005; Sheikh et al., 2017; Vallentin-Holbech et al., 2018). However, no research to our knowledge has specifically investigated whether challenging adolescents’ normative dietary misperceptions, using an SNA intervention, would improve unhealthy dietary behaviours of adolescents. 

[bookmark: _Toc97310405]1.3 School-based interventions
The improvement of adolescents’ dietary behaviours has been proposed by the World Health Organization as a priority in every school (World Health Organization, 2014) because of the potential positive effects on general well-being both in the short-term (e.g. improving cognition and academic performance) and long-term (e.g. reduction in noncommunicable diseases) (World Health Organization, 2020a). Adolescents spend a large proportion of their time in school and young people consume around 40% of their daily dietary intake during the school day (Briefel et al., 2009). Schools represent a unique social environment and are an important setting for promoting and supporting adolescents to have healthy dietary behaviours (Chaudhary et al., 2020). Schools have continuous, direct, and intensive contact with adolescents where a supportive healthy environment can be created (Macnab et al., 2014). School infrastructures mean that interventions can be easily implemented and evaluated, and the setting can be used to reach a large number of adolescents to positively impact their dietary behaviours (Birch et al., 2007). School-based healthy eating interventions have the potential to cultivate healthier dietary consumption and food purchasing behaviours amongst adolescents (Driessen et al., 2014; Silveira et al., 2011). 

[bookmark: _Toc97310406]1.4 Overview of the Thesis
The aim of this thesis was to examine whether an in-school SNA intervention could be used to reduce the unhealthy dietary behaviours of secondary school students. Detailed aims and objectives of the thesis are given in section 4.2. Each Chapter included in this thesis is briefly described below:

Chapter 2 (Systematic review) – Presents a review of the literature focused on school-based interventions which have been designed to improve dietary behaviours of adolescents.

Chapter 3 (Narrative review) – Presents a review of the literature providing a comprehensive overview of the theoretical and empirical background of the Social Norms Approach and how it has been used as a behaviour change strategy.

Chapter 4 (Aims and Methodology) – Outlines the aims and objectives of the thesis and provides an overview of the methodologies used in the studies included in this thesis.

Chapter 5 (Study 1) - Explores the perceived influences and barriers associated with healthy and unhealthy food choices amongst secondary school students as part of a qualitative study.

Chapter 6 (Intervention Development) – Details the development of the in-school SNA intervention which targets unhealthy dietary behaviours of students.

Chapter 7 (Study 2) – Tests for the existence of dietary-related misperceptions amongst students and whether these misperceptions are associated with personal behaviour.

Chapter 8 (Study 3) – Tests the feasibility of the developed in-school SNA intervention to reduce unhealthy snacking behaviours of students.

Chapter 9 (Study 4) – Evaluates the SNA intervention by exploring students' and teachers’ experiences of participating in the intervention.

Chapter 10 (General Discussion) - Discusses the overall findings in relation to the thesis aims and objectives, identifies strengths and limitations of the work, outlines implications and areas for future research, and includes a reflection on how the research influenced, and was influenced by, the research.

The systematic review (Chapter 2), and the studies presented in Chapter 5 and 7 have been published, and the study presented in Chapter 8 is currently under review.  All of these chapters in the thesis are presented as scientific papers in the format that they have been submitted to the journal.  Table 1 below provides the references for these studies. These Chapters were written to be read independently from one another, so as a result there may be some overlap between the Chapters.









[bookmark: _Toc97310407]1.5 Published and under review publications emerging from the present thesis
[bookmark: _Toc97557124]Table 1. A list of publications corresponding to the specific thesis Chapters. 
	Chapter 
	Reference

	Chapter 2 
	Calvert, S., Dempsey, R. C., & Povey, R. (2019). Delivering in-school interventions to improve dietary behaviours amongst 11- to 16-year-olds: A systematic review. Obesity Reviews, 20(4), 543–553.

	Chapter 5
	Calvert, S., Dempsey, R. C., & Povey, R. (2020). A qualitative study investigating food choices and perceived psychosocial influences on eating behaviours in secondary school students. British Food Journal, 122(4), 1027–1039.

	Chapter 7
	Calvert, S., Dempsey, R. C., & Povey, R. (2021). Normative misperceptions of unhealthy snacking amongst 11- to 12-year-old secondary school students. Appetite, 105462.

	Chapter 8
	Calvert, S., Dempsey, R. C., Povey, R. & Clark-Carter, D. (under review). An in-school Social Norms Approach intervention for reducing unhealthy snacking behaviours amongst 11- to 12-year-olds. [Manuscript has been revised and resubmitted to the British Journal of Health Psychology]

	Chapter 9 
	Calvert, S., Dempsey, R. C., & Povey, R. (in preparation). A qualitative evaluation of an in-school Social Norms Approach intervention for reducing unhealthy snacking behaviours amongst secondary school students. 
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Delivering in-school interventions to improve dietary behaviours amongst 11- to 16-year-olds: A systematic review
















This chapter has been published as:
Calvert, S., Dempsey, R. C., & Povey, R. (2019). Delivering in-school interventions to improve dietary behaviours amongst 11- to 16-year-olds: A systematic review. Obesity Reviews, 20(4), 543–553.
[bookmark: _Toc84678895]

[bookmark: _Toc97310409]2.1 Chapter overview
Chapter 1 provided a brief overview of adolescents’ dietary behaviours, the Social Norms Approach and the value of implementing school-based interventions. This Chapter will provide a detailed literature review which evaluates school-based interventions designed to promote a positive change in dietary behaviours (aiming to both decrease unhealthy dietary behaviours e.g., unhealthy snacks and increase healthier dietary behaviours e.g., fruit and vegetable consumption) among adolescents (11- to 16-year-olds).
[bookmark: _Toc84678896]
[bookmark: _Toc97310410]2.2 Introduction
Childhood obesity is a global public health concern, which affects all socioeconomic groups irrespective of a child’s age, sex or ethnicity (Raj & Kumar, 2010). Rates of childhood obesity have doubled over the past 30 years  (World Health Organization, 2017). Obesity rates in England of children below 11 years of age appear to be stabilising; however, there is still an indication of rising obesity trends in children aged 11 years and above (Blake & Patel, 2015). Childhood obesity is linked with adulthood obesity, which has health (increased rates of morbidity) and economic (increased healthcare costs) consequences for the individual and for society as a whole (Jelalian & Evans, 2017). Childhood obesity has also been suggested to be the least socially-acceptable condition of childhood; children that are overweight can face discrimination and social marginalization, which can result in bullying by other children (Budd & Hayman, 2008; Haqq et al., 2021; Pont et al., 2017; Roberts et al., 2021; Schwimmer, Burwinkle, & Varni, 2003).  Interventions that help to prevent and decrease unhealthy dietary behaviours are essential to avoid the long-term effects of these behaviours (Lien et al., 2001). Dietary behaviour is defined as the pattern of consumption of food by an individual (Sleddens et al., 2015).
	Davison and Birch (2001) suggest that to challenge the increasing prevalence of childhood obesity the immediate physical environment needs to change. Some authors (Ermetici et al., 2016) argue that a school’s environment can play a part in the development and maintenance of obesity by promoting high energy food intake and sedentary behaviour (Ermetici et al., 2016; Lake & Townshend, 2006) which may be conducive to weight gain (Swinburn et al., 2011). The school environment has been suggested as a platform where positive changes to behaviours can be implemented as interventions can be easily delivered and evaluated; given that schools have continuous, direct and intensive contact with children where a supportive healthy environment can be created (Chin A Paw et al., 2008; Hoelscher et al., 2013; Macnab et al., 2014). Modifying the school environment could yield a long-lasting effect on childhood eating behaviours and obesity (Swinburn et al., 2011) by shaping the environment to allow children to make healthier choices (Lake & Townshend, 2006). 
Interventions to help prevent obesity need to have a key focus on dietary behaviour change (Johns et al., 2014). The volume of unhealthy food consumed by children cannot be solely offset by physical activity; for example, an average high-calorie meal would take up two hours of vigorous physical activity to counteract it (Styne, 2005).  The improvement of children’s dietary behaviours has been proposed by the World Health Organization (World Health Organization, 2006) as a priority in every school because of the potential positive effects on general well-being. A healthy diet will not only help prevent obesity but can improve cognitive function that can lead to better concentration in class, which can in turn improve academic grades (Rampersaud et al., 2005). Evidence suggests that maintaining a balanced diet supports a child’s normal development and energy levels and reduces the risk of non-communicable diseases (World Health Organization, 2017). Therefore, dietary behaviour change will be the focus of interventions evaluated in this present review. In addition, the review will focus on early adolescence (11 to 16 years) as this is a key time for the formation of dietary habits where adolescents are becoming increasingly independent and have more control over their own diets compared to younger children (Birch et al., 2009) given that in later adolescence (age 16 and above), behaviours are more resistant to change (Lien, Lytle,  & Klepp, 2001). 
Previous systematic reviews that aimed to evaluated interventions designed to improve dietary behaviours have focused on using education with a younger age range within a school (Verrotti et al., 2014) or on older adolescents to young adults in a mixture of settings to improve nutrition (Salam et al., 2016), or targeted both dietary and physical activity behaviour change within schools  (De Bourdeaudhuij et al., 2011), altered school environment policy (e.g. reduced the availability of certain unhealthy food) only (Katz, 2012; Micha et al., 2018) or were not in a school setting (Knai et al., 2006; Rose et al., 2017). None of these reviews has focused on improving dietary behaviours using school-based interventions solely with 11- to 16-year-olds. The primary aim of this current review is therefore to evaluate the effectiveness of school-based interventions in improving dietary behaviour for 11- to 16-year-olds. The secondary aim is to identify intervention characteristics and moderators that may contribute to the effectiveness of such school-based dietary behaviour change interventions. 

[bookmark: _Toc97310411]2.3 Methods
[bookmark: _Toc97310412]2.3.1 Identification of studies 
The initial literature searches were conducted in February 2016, with a top-up search performed in May 2018 (the top-up search used the same search terms and databases as the initial search). 

2.3.1.1 PICO search 
The PICO (population, intervention, comparator, and outcome) framework which was as follows: (P) students 11-16 years old; (I) healthy eating intervention; (C) school-based intervention; (O) change in dietary behaviours. To maximize the yield of results we conducted a PICO search of key words, which were: child, intervention, school and healthy eating (Table 2). A broad search strategy was employed to maximize the results of the search to help avoid excluding potential relevant studies.

[bookmark: _Toc97557125]Table 2. PICO search terms used in the systematic review
	PICO elements 
	Keywords
	Search terms

	P (Population)
	Child
	Child* OR adolescent* OR teenager OR young person OR kids OR “school children” OR students OR pupils OR minors OR youngster OR junior


	I (Intervention)
	Intervention
	Intervention* OR prevention* OR promotion OR trial OR study


	C (Comparator)
	School
	School OR school-based OR “secondary school” OR “high school” OR “junior high” OR “middle school” OR “secondary education”


	O (Outcome)
	Healthy eating
	“Healthy eating” OR “healthy diet” OR “improved diet” OR “dietary behavi*” OR “food attitude change” OR “food behavi* change” OR fruit OR vegetables OR “eating habit” OR “food intake” OR “reducing unhealthy foods” OR sugar OR soda OR sweets OR “junk food” OR “sugary drinks”



[bookmark: _Hlk489433451]2.3.1.2 Literature search 
We conducted a systematic literature search for research published in English, with no date restrictions. Electronic searches were conducted using the following databases:  CINAHL, ERIC, MEDLINE, PsycInfo, SPORTDiscus, ScienceDirect, and Opengrey. Additional literature searches using the reference lists of identified articles were also conducted. Restrictions were applied when searching databases, which were participant age (to include 8-18 years old) and quantitative-only studies. 

2.3.1.3 Inclusion and exclusion criteria 
Studies were selected for inclusion in the review if they met the following criteria: (1) the sample included children aged between 11-16 years old; (2) the dietary behaviour intervention included a component delivered in a school setting (e.g. at lunchtime, during class time, or at before/after school clubs); (3) at least one outcome measure of dietary behaviour was reported (can also include non-dietary behaviour measure e.g. amount of physical activity or anthropometric assessment); and (4) there was at least one pre- and post-intervention comparison of dietary behaviour. Articles describing observational methodology or qualitative studies, process evaluations or scale development were ineligible for this review. 

2.3.1.4 Selection process
All search results retrieved were exported into reference management software for eligibility screening. The researcher (SC) initially screened all titles and abstracts independently and removed duplicates from the database. The abstracts of studies were then screened for their eligibility for the review based on the inclusion and exclusion criteria. Ineligible studies were removed from the database and the reason for exclusion was noted (e.g., had no measure of dietary behaviour, did not include a school-based intervention). The first supervisor (RD) independently screened a sample (10%) of the initial abstracts using the inclusion and exclusion criteria to ensure consistency. There were no discrepancies in ratings between the two authors. Finally, the full texts of the remaining studies were read by the researcher (SC) initially, and a random proportion (10%) were additionally reviewed by (RD). Some further studies at the full text reading stage were discussed as a group (with the researcher (SC) and both of the supervisors (RD and RP) to make a final decision on inclusion or exclusion. A high level of agreement was observed for inclusion of studies (>90%). Disagreements between the reviewers were resolved by discussion until consensus was reached.

[bookmark: _Toc97310413]2.3.2 Data extraction and analysis 
An extraction sheet was used to extract relevant data including: title of the study; author name(s); year of publication; journal name; target behaviour; context and sample; design of the study; behavioural measure; theoretical base; and results. A random sample (10%) of the studies’ extraction data were checked for accuracy by an independent researcher. A meta-analysis of the results from the reviewed interventions was not conducted owing to the diversity of outcome measures featured in the screened studies.  

2.3.2.1 Analysis of intervention components 
To identify common intervention components that were documented as contributing to successful interventions, we synthesised the data to compare intervention components between studies.  Stage one of the analysis was to identify specific intervention components within each study as described by the author(s) (See Table 5).  Stage two was to identify studies that improved dietary behaviours (29 studies) and cross-match any common intervention components. Once common components were identified, the contextual information of these individual components within studies was compared to investigate whether there were any common features of the individual components. 

2.3.2.2 Quality assessment 
The Effective Public Health Practice Project tool (EPHPP) (Thomas et al., 2004) was used to rate the quality of the studies included within the review. In the EPHPP, quality of studies is assessed based on:  selection bias (whether the sample was reflective of the target population); study design (whether the study was described as randomized and if so to what extent); confounding variables (whether the authors identified any confounding variables and if so were they controlled); blinding (whether participants and/or researchers delivering the intervention are blind to the aims of the studies); data collection methods (whether reliable and valid measures were used, and withdrawal and dropout rates were reported). Each component received a global rating of weak, moderate or strong, with scores across components calculated to provide an overall quality assessment of the study as weak, moderate or strong. Studies rated ‘strong’ overall were required to have no ‘weak’ rated components on the EPHPP, with ‘moderate’ studies having only one ‘weak’ rating, and ‘weak’ studies having two or more ‘weak’ ratings.  The researcher (SC) assessed the quality of all studies and the first supervisor (RD) assessed the quality of 10% of the final studies (Thomas et al., 2004). The authors agreed in their quality assessment of the reviews and there were no conflicts between authors of the final ratings (100% agreement).

2.3.2.3 Risk of bias
All studies were assessed individually for their risk of bias using six domains based on the Cochrane Risk of Bias tool (selection bias, study design, confounding variables, blinding, data collection methods, withdrawal and dropout rates) (see Table 3) (Higgins & Altman, 2008). Seven studies were judged to be at a low risk of bias (Chin A Paw et al., 2008; Dzewaltowski et al., 2009; Haerens et al., 2006; Hölund, 1990; Lubans et al., 2009; Martens et al., 2010; Mauriello et al., 2010). An additional seven studies were judged to be at high risk of bias (Bere et al., 2007; de Visser et al., 2016; Dowd et al., 2015; Lo et al., 2008; Ratcliffe et al., 2011; Revill, 2004; Yang et al., 2015) primarily because the individual study designs were identified as not being random control trials (RCTs). Most of the studies (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Haerens et al., 2006; Hölund, 1990; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2012; Maatoug et al., 2015; Martens et al., 2010; Mauriello et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995; Perry et al., 1987; Ratcliffe et al., 2011; Revill, 2004; Siega-Riz et al., 2011; Tsorbatzoudis, 2005; Wang et al., 2015; Wilson et al., 2012; Yang et al., 2015) were judged to have at least one domain of unclear risk of bias, this was mainly owing to the selective reporting of features of these studies. The main feature that was not reported was the blinding of participants and/or researchers to study group allocation.
[bookmark: _Toc97557126]Table 3. Table showing forms of risk bias across studies (adapted from the Cochrane Risk of Bias Tool)
	 
	Selection Bias
	Study design*
	Confounding variables
	Blinding
	Data collection methods
	Withdrawal and dropout rates

	Aceves-Martins et al. (2017)
	-
	-
	?
	-
	+
	-

	Bere et al. (2006) 
	-
	-
	+
	-
	-
	+

	Birnbaum et al. (2002) 
	-
	-
	-
	?
	+
	-

	Bukhari et al, (2011) 
	-
	-
	+
	-
	?
	?

	Chin A Paw et al. (2008)
	-
	-
	-
	-
	?
	-

	de Visser et al. (2016)
	-
	+
	?
	?
	+
	-

	Dowd et al. (2015)
	-
	+
	?
	?
	+
	-

	Dzewaltowski et al. (2009)
	-
	-
	-
	?
	-
	-

	Foley at al. (2017)
	-
	+
	?
	-
	?
	-

	Gratton et al. (2007) 
	-
	-
	+
	-
	-
	-

	Haerens et al. (2006) 
	-
	-
	?
	?
	-
	-

	Hölund (1990) 
	-
	-
	-
	?
	-
	-

	Hoelscher et al. (2016) 
	-
	+
	-
	-
	-
	-

	Lien et al. (2010)
	+
	-
	-
	?
	?
	-

	Lo et al. (2008)
	-
	+
	-
	?
	+
	-

	Lubans et al. (2009)  
	-
	-
	-
	?
	?
	-

	Maatoug et al. (2015)
	-
	+
	-
	-
	?
	- 

	Martens et al. (2010)
	-
	-
	-
	?
	?
	-

	Mauriello et al. (2010) 
	-
	-
	-
	-
	?
	-

	McCabe et al. (2015) 
	+
	-
	-
	?
	-
	-

	Neumark-Sztainer et al. (1995)
	-
	+
	-
	-
	?
	-

	Perry et al. (1987).
	-
	-
	?
	?
	-
	+

	Ratcliffe (2011) 
	-
	+
	?
	?
	+
	-

	Revill (2004) 
	-
	+
	-
	?
	?
	+

	Siega-Riz et al. (2011)
	-
	-
	-
	?
	+
	-

	Tsorbatzoudis (2005)
	-
	+
	-
	?
	?
	-

	Wang et al. (2015) 
	-
	-
	-
	?
	+
	-

	Wilson (2012) 
	-
	-
	?
	?
	+
	-

	Yang et al. (2015) 
	-
	+
	+
	?
	?
	?



Key[footnoteRef:1] [1:  *Study design – will be indicated as high risk (+) if the design was not a Random control trial (note within the quality assessment tool some designs would be rated as moderate e.g., Cohort)] 

(+) High risk of bias
(-) Low risk of bias
(?) Unclear risk of bias
[bookmark: _Toc97310414]2.4 Results
A total of 1991 articles were initially identified, 1961 from electronic databases and 30 using reference lists, with seven duplicated articles removed. Of the 1984 titles, 24 studies met the inclusion and exclusion criteria after a title, abstract and full article review (see Figure 1 for the review flowchart and Table 4 for details of the reviewed studies) and the top-up search identified 77 extra studies by title; 5 studies were added to the final review, resulting in a total of 29 studies. 

[image: Diagram

Description automatically generated][bookmark: _Toc85800606][bookmark: _Toc97557148]Figure 1. Flow diagram of selection of studies


[bookmark: _Toc97310415]2.4.1 General characteristics of the studies 
The number of participants per study ranged from 88 to 32,482, and included adolescents aged 11-16 years old from a number of different countries.  The majority of studies were conducted in the United States of America (n = 10) followed by Australia (n = 3), Canada (n = 2), England (n = 2), Norway (n = 2), Denmark (n = 2), Greece (n = 1), China (n = 1), Taiwan (n = 1), Israel (n = 1), Belgium (n = 1), Spain (n = 1), Tunisia (n = 1) and the Netherlands (n = 1). Of the 29 reviewed studies, 19 were randomized controlled trials (RCTs), 7 were of quasi-experimental design and 3 were cross-sectional. Intervention durations ranged from 2 weeks to 3 school years (see Table 4).

[bookmark: _Toc97310416]2.4.2 Target behaviours and measurements 
The target behaviours in the reviewed studies included: increasing fruit and/or vegetable consumption (n = 19) (Aceves-Martins et al., 2017; Bere et al., 2007; Birnbaum et al., 2002; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Gratton et al., 2007; Haerens et al., 2006; Hoelscher et al., 2016; Lien et al., 2010; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; Mauriello et al., 2010; McCabe et al., 2015; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Wilson et al., 2012); improving snacking behaviours (n = 8) (this included both decreasing the intake of energy-dense nutrient-poor snacks, (Chin A Paw et al., 2008; Lien et al., 2010; Lubans et al., 2009; McCabe et al., 2015)) and increasing healthy snacks like fruits and vegetables, (Bukhari et al., 2011; Dowd et al., 2015; Martens et al., 2010; Perry et al., 1987); decreasing sugar-sweetened beverage (SSB) intake (n = 8) (Chin A Paw et al., 2008; de Visser et al., 2016; Foley et al., 2017; Haerens et al., 2006; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; McCabe et al., 2015); encouragement to eat meals on a regular basis (n = 4) (Aceves-Martins et al., 2017; Dowd et al., 2015; Foley et al., 2017; Neumark-Sztainer et al., 1995); improving general eating behaviours (e.g. increase daily nutritional recommended intake of carbohydrates, fibre minerals, protein, and vitamins, n = 5) (Hoelscher et al., 2016; Neumark-Sztainer et al., 1995; Tsorbatzoudis, 2005; Wang et al., 2015; Yang et al., 2015), and reducing daily fat and sugar intake (n = 3) (de Visser et al., 2016; Haerens et al., 2006; Hölund, 1990). A number of studies (n = 13) targeted more than one dietary behaviour in their intervention (e.g. increasing fruit and vegetable consumption, decreasing SSB and unhealthy snacks consumption  (Aceves-Martins et al., 2017; Chin A Paw et al., 2008; de Visser et al., 2016; Dowd et al., 2015; Foley et al., 2017; Haerens et al., 2006; Hoelscher et al., 2016; Hölund, 1990; Lien et al., 2010; Lubans et al., 2009; Martens et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995). 
In terms of eating behaviour assessments, behavioural measures included food frequency questionnaires (FFQ) (n = 24) (Aceves-Martins et al., 2017; Bere et al., 2006; Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Dzewaltowski et al., 2009; Foley et al., 2017; Haerens et al., 2006; Hoelscher et al., 2016; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; Mauriello et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995; Perry et al., 1987; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Tsorbatzoudis, 2005; Wang et al., 2015; Wilson et al., 2012), food diaries over periods of time ranging from 24 hrs to 7 days (n = 3; including one online) (Gratton et al., 2007; Revill, 2004; Yang et al., 2015), dietary interviews including general structured interviews on daily dietary consumption (n = 2) (Hölund, 1990; Revill, 2004), a paired food questionnaire (one healthy and one unhealthy option; n = 2 (Birnbaum et al., 2002; Perry et al., 1987)), and a ‘true or false’ food statement questionnaire (would you eat a foodstuff, ‘true or false’; n = 1 (Dowd et al., 2015)). All of the reviewed studies had a ‘before and after’ measurement of dietary behaviour and 14 studies included a longer-term follow-up assessment (ranging from 6 weeks - 4 years) (Bere et al., 2006; Chin A Paw et al., 2008; Dowd et al., 2015; Dzewaltowski et al., 2009; Haerens et al., 2006; Hölund, 1990; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Mauriello et al., 2010; Neumark-Sztainer et al., 1995; Tsorbatzoudis, 2005; Wilson et al., 2012; Yang et al., 2015), while two studies also included a measure mid-intervention (Lien et al., 2010; Yang et al., 2015). 
The majority of the studies (n = 22)  included at least one other measure that was not dietary behaviour, such as: the amount of physical activity (n = 14) (Aceves-Martins et al., 2017; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Haerens et al., 2006; Hoelscher et al., 2016; Lien et al., 2010; Lubans et al., 2009; Maatoug et al., 2015; Mauriello et al., 2010; Neumark-Sztainer et al., 1995; Perry et al., 1987; Siega-Riz et al., 2011), anthropometric assessment (body mass index; n = 8) (Aceves-Martins et al., 2017; Chin A Paw et al., 2008; Lien et al., 2010; Maatoug et al., 2015; Mauriello et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995; Siega-Riz et al., 2011), physical and dietary social norms (subjective and group; n = 4) (Chin A Paw et al., 2008; Dzewaltowski et al., 2009; Gratton et al., 2007; Tsorbatzoudis, 2005), self-efficacy (n = 3) (Dowd et al., 2015; Dzewaltowski et al., 2009; McCabe et al., 2015), perceived behavioural control (n = 3) (Chin A Paw et al., 2008; Gratton et al., 2007; Tsorbatzoudis, 2005), behaviour intention (physical activity and dietary) (n = 5) (Dowd et al., 2015; Foley et al., 2017; Gratton et al., 2007; Perry et al., 1987; Tsorbatzoudis, 2005), sedentary behaviours (including television viewing; n = 5) (Aceves-Martins et al., 2017; de Visser et al., 2016; Foley et al., 2017; Lubans et al., 2009; Mauriello et al., 2010), habit strength (n = 1) (Chin A Paw et al., 2008), blood pressure (n = 1) (Siega-Riz et al., 2011), tobacco use (n = 1) (Wilson et al., 2012), and self-perception (self-esteem and body dissatisfaction measures; n = 1) (Neumark-Sztainer et al., 1995). 








[bookmark: _Toc97557127]Table 4. Description of studies included in the review. 
	Author(s), Year and Journal
	Target dietary behaviour 
	Context and Sample size (at baseline)
	Design 
	Behaviour measure(s)

	Dietary behaviour results 
	Description of intervention*
	Quality assessment 

	Aceves-Martins et al. (2017)
	Fruit and vegetable consumption and eating breakfast on a regular basis 
	4 schools in Spain.
(n) 393
	Random control trial (RCT). Intervention groups compared to control groups.
	Participants completed online questionnaires to measure: Food frequency (FFQ), physical activity levels and amount of screen time. These measurements were taken at two time points (baseline and post).
	The intervention schools showed a significant increase compared to the control in: -
· Increased fruit consumption (p < .01).
· Males also increased vegetable consumption (p < .01).
In-group change (intervention group): -
· Increased breakfast consumption (p < .01).
	· 2 school years
· 13-16 years old (14.69 intervention and 14.63 control (mean))
· No specific theoretical base identified
	Moderate

	Bere et al.(2006) 
	Fruit and vegetable consumption
	38 Norwegian schools.
(n) 1950
	RCT. Intervention group compared to a control.
	Past 24-hour recall of fruit and vegetable consumption, along with a FFQ at three time points (baseline, 8 months, and 4 years) to investigate the intervention (school fruit programme – free fruit)
	The intervention schools showed a significant increase at 8 months and sustained at three year follow-up compared to the control in: -
· Fruit and vegetable intake (p < .001).
	· 1 school year
· 11.8 years old (mean)
· Ecological model 
	Weak

	Birnbaum et al. (2002) 
	Fruit and vegetable consumption  
	16 schools in the USA.
(n)3878
	RCT. Four groups: - 
1) Control, 
2) School environment 
3) Classroom plus school environment 
4) Peer leaders, classroom and school environment  
	FFQ, Paired food questionnaire and a theory of planned behaviour questionnaire (eating behaviour change) were completed at baseline and 1-year follow-up.
	A significant effect was seen in group 4 compared to the other groups results showed an increase in: -
· Number of servings of fruit and vegetables (p = .012). 
· Tendency to choose low-fat foods (p = .002). 
Also, group 3 showed a significant effect of a tendency to choose low-fat foods (p < .001)
	· 1 school year
· 12-13 years old
· Social Cognitive theory

	Moderate 

	Bukhari et al, (2011) 
	To increase healthy snacking 
	1 school in the USA. (n)98
	RCT. Intervention group compared to a control (art class)
	FFQs were completed at baseline and post-measure of dietary behaviour, the questionnaire also included questions about attitude and culinary skills.
	Compared to the control intervention class showed significant increases in: 
· Eating vegetables as snacks (p < .001)
· Preparing snacks for self (p < .01)
· Having sit-down meals with family (p < .004).
	· 19 weeks
· Grade 9 (14-15 years old)
· Social Cognitive theory and Social Ecological model 
	Weak 

	Chin A Paw et al.(2008)
	To reduce the consumption of sugar-sweetened beverages (SSB) and unhealthy snacks
	18 schools in the Netherlands. 
(n) 854
	RCT. Intervention group compared to a control.
	DOit questionnaires were completed at baseline, and after 8, 12 and 20 months (paper only includes baseline and 8month data). The questionnaire measured dietary intake (FFQ), physical activity, behaviour-specific cognition, and habit strength  
	The intervention school compared to the control at 8 months compared to the baseline showed significant result in: -
· Reduction of sugar-sweetened beverages (SSB) (p < .05). 
In the intervention school males significantly improved (hypothesized mediators) (p < .05): - 
· Subjective norms regarding ‘active transport’ (actively commuting to school)
· Snacking consumption
· Improved attitude
· Decreased habit strength regarding SSB. 
	· 8 months (Sept 03-May 04)
· 12-13 years old 
· Theory of Planned behaviour and Habit Strength theory
	Strong 

	de Visser et al. (2016)
	Fruit and vegetable consumption and reduce the consumption of SSB, sugar and fat.
	20 schools in the USA.
(n) 2315 
	Quasi-experimental design.  
	SPAN questionnaire was completed at baseline and post (within 6 weeks after intervention). The questionnaire measured dietary behaviours (FFQ), SSB consumption, physical activity, and sedentary behaviours.
	The intervention schools, compared to the other schools, significantly: -
· Increased fruit intake (p = .046)
· Fewer sugary/fatty foods (p = .002)
	· 1 school year
· 11-12 years old
· Socioecological models
	Weak

	Dowd et al. (2015)
	Increase healthy snacking, fruit and vegetable consumption, and eating breakfast on a regular basis.
	38 schools in Canada.
(n) 344 female students 
	Cross-sectional study 
	Participants completed questionnaires investigating cognition (attitudes, self-regulatory efficacy and intentions) and behaviours (physical and dietary) (true or false responses) at four time points (two pre-baseline, post-programme and at 7-week follow-up)
	Participants significantly improved at 7-weeks compared to the mean of time 1 and 2: -
· Healthy eating behaviours (p < .05).

	· 7 weeks (7 sessions) 
· 11-14 years old (mean 11.68)
· Social Cognitive model
	Weak 

	Dzewaltowski et al. (2009)
	Fruit and vegetable consumption  
	16 schools in the USA.
 (n)2211
	RCT. Intervention group compared to a control
	Participants completed questionnaires measuring psychosocial variables, a FFQ and self-report physical activity measure, which were taken at baseline, post-intervention and at 2 years.
	No interventional effect on dietary behaviour change.
	· 2 school years
· 11-12 years old (mean 12.36)
· Social Cognitive model 
	Strong 

	Foley at al. (2017)
	Fruit and vegetable consumption, increase regular breakfast consumption, and reduce SSB.  
	23 schools in Australia.
(n) 519 
	Quasi-experimental design.  
	Participants completed online questionnaires to measure: FFQ, physical activity levels, school-day recreation screen time, and intentions regarding these. Data was collected at baseline and post intervention. 
	Peer leaders significantly improved: -
· The amount of fruit (p < .01) and vegetable portions a day (p < .01).
· By reducing SSB (p < .01)
Males also significantly increased: -
· Regular breakfast consumption (p < .05)

	· 4 x 70 minute sessions (delivered over 25 days)
· 15-16 years old
· Social cognitive theory and Empowerment education approach. 
	Moderate

	Gratton et al. (2007) 
	Fruit and vegetable consumption  
	1 school in the United Kingdom. (n)198
	RCT. Three groups: -1) Received only the volitional intervention, 2) Received only the motivational intervention, 3) Control (received a volitional intervention about homework not fruit and vegetables)
	Participants were asked to complete a 7-day food diary and a questionnaire (measuring attitude, subjective norms, perceived behavioural control and behavioural intention). Data was collected at baseline and post intervention.
	There was a significant difference between groups (p < .001): -
· Group 1 and 2 showed significant increase in fruit and vegetable consumption (p < .001) between the time points. 
· The volitional intervention increased intake only over the control group (p < .001) 
	· 3 weeks
· 11-16 years old (mean 13.1)
· Theory of Planned Behaviour
	Moderate 

	Haerens et al. (2006) 
	Increase fruit and water intake and decrease SSB and fat intake. 
	15 schools in Belgium.
 (n)2840
	RCT. Three groups: -
1) Intervention with parental involvement, 
2) Intervention alone, 
3) Control
	FFQ were completed along with physical activity questionnaire at baseline, 1 year, and 2 years.
	There was a significant positive intervention effect compared to the control at baseline to 2-year follow up (female only): -
· Decreasing unhealthy fat intake (p < .05)
	· Two school years
· 11-15 years old (mean 13.1)
· Social Cognitive theory and Theory of Planned Behaviour

	Weak 

	Hölund (1990) 
	Reduce sugar and unhealthy fat consumption.
	4 schools in the Netherlands. (n)127 
	RCT. Intervention group compared to a control
	Diet history was taken by interview at baseline and post programme. Social and psychological data were collected at baseline, post, and 2-month follow-up.
	Intervention group compared to the control significantly: -
· Reduced sugar intake (p = .05) and maintained 1 month after, compared to the control group.  
	· 25 lessons (did not specify duration)
· 14 years old
· The Heath Belief model, Social Learning theory, Theory of Reasoned Action, Problem Behaviour theory, Group Dynamics approach. 
	Strong 

	Hoelscher et al. (2016) 
	Increase fruit and vegetables, whole grains, low fat and fat-free dairy foods.  
	72 schools in the USA. 
(n) 32,482
	Cross-sectional study. 
	Dietary behaviour (FFQ) and physical activity questionnaire were completed at baseline and post intervention  
	Participants significantly increased from baseline to follow-up in: -
· Fruit (95% CI; 1.08-1.19) and vegetable (95% CI; 1.06-1.14) consumption 
· Whole grain consumption (95% CI; 1.21-1.34)
 Males, also significantly increased: -
· Low-fat (95% CI; 1.00-1.10) and fat-free dairy (95% CI; 1.08-1.14) foods consumption. 
	· 9 months
· 12.33 years old (mean)
· No specific theoretical base identified
	Weak 

	Lien et al. (2010)

	Fruit and vegetable consumption. Decrease SSB and unhealthy snacks consumption.  
	37 schools in Norway. (n)1580 
	Cluster RCT. Intervention group compared to a control. 
	FFQ, BMI and physical activity measures were collected at baseline, after year 1 and post- intervention.
	No intervention effect on any of the measures.
	· 2 school years
· 11-13 years old
· Dual Process model and Social ecological framework 
	Weak 

	Lo et al. (2008)

	To decrease SSB 
	2 schools in Canada. 
(n)113 
	RCT. Four groups: -  
A) multiple peer educators and intervention (school 1), 
B) Control (received only student handouts from the intervention) (school 1),
C) Only one peer educator and intervention (school 2).
D)Control (received only student handouts from the intervention) (school 2)
	Nutrition knowledge, attitude towards SSB (FQ) and self-report beverage consumption were completed at baseline, post intervention and 3-month follow-up. There was a 1-year follow-up questionnaire for group A and B. 
	Within Group A there was a significant: -
· Decrease in SSB intake and this was sustained after 3 months (p < .02).
Within Group B there was a significant: -
· Increased fruit juice consumption (p < .02).
Within Group D there was a significant: -
· Decrease in SSB intake (p < .02), but it was not sustained at 3-month follow-up.  
	· 6 weeks
· 14 years old (mean)
· Constructivist theory of learning 
	Weak 

	Lubans et al. (2009)  
	Fruit and vegetable consumption. Decrease SSB and unhealthy snacks. 
	6 schools in Australia (n)124  
	RCT. Intervention group compared to a control.
	Physical activity, self-reported sedentary behaviour and dietary habits (FFQ) were completed at baseline, post and 6 months follow-up
	There was a significant interventional result within groups but not compared to the control: -
· Males decreased their snacking (p = .043)
· Females increased fruit intake (p = .028).
	· 6 months
· 14.1 years old (mean)
· Social Cognitive model
	Weak

	Maatoug et al. (2015)
	Fruit and vegetable consumption.
	15 schools in Tunisia.
(n) 4003
  
	Quasi-experimental design.  
	FFQ, physical activity questionnaires, and BMI were collected at baseline and post intervention. 
	Significant in- group changes (intervention group): -
· Increased recommended fruit and vegetable consumption (p = .03).
	· 3 school years
· 11-16 years old
· No specific theoretical base identified
	Moderate 

	Martens et al. (2010)

	Fruit consumption and improve snacking behaviours 
	10 Danish schools. 
(n) 879 students
1110 parents
	Cross-sectional design 
	Two FFQ were used to measure dietary intake. They were completed at baseline and post intervention.  
	Non-significant result. However, there was a small increase in fruit consumption per day and a decrease of snacks per day (these were comparisons for pre- to post-test)
	· 3 months
· 12-14 years old
· No specific theoretical base identified
	Weak 

	Mauriello et al. (2010) 
	Fruit and vegetable consumption. 
	8 schools in USA. (n)1800
	RCT. Intervention group compared to a control.
	FFQ, amount of physical activity and television viewing were collected at baseline, 2, 6 and 12 months. 
	There was a significant interventional result compared to control: -
· Participants in the treatment group were ‘in action’, or ‘maintenance’ at 2 months, for fruit and vegetable consumption (p < .001)
· There was sustained significant increase at 6 (p < .01) and 12 months (p < .01) for fruit and vegetable consumption. 
	· 2 months 
· 15.97 years old (mean) (9th-11th grade)
· Transtheoretical Model of Behaviour Change 
	Strong 

	McCabe et al. (2015) 
	Fruit and vegetable consumption. Reduce SSB and unhealthy snacks.  
	12 schools in Australia. 
(n) 294. Female students
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
	RCT. Intervention group compared to a control.
	The Australian Eating Survey (AES) was completed (FFQ) at baseline and 12 months, it also included measures of intention, self-efficacy, outcome expectations, and the home environment. 
	No interventional effect on dietary behaviour change.
	· 12 months
· 13.20 years old (mean)
· Social Cognitive theory 
	Weak 

	Neumark-Sztainer et al. (1995)

	Increase regular meals and increase healthier food choices. 
	3 schools in Jerusalem.  
(n)341 female students 
	Quasi-experimental design.  
	Questionnaires were completed to measure nutritional knowledge; dietary behaviour (FFQ); self-esteem; body dissatisfaction; attitudes and quality of recent weight loss methods at baseline, 6 months and 2 years.
	There was a significant interventional result: -
· Participants at 6-month follow-up with an increase in regular meal-taking (p < .01) 
· Increased nutritional knowledge (p < .05). 
	· 10 weeks
· 15.3 years old (mean)
· Social Cognitive theory 
	Strong 

	Perry et al. (1987).
	Increase healthy snacking  
	1 school in the USA. (n)270
	RCT. Intervention group compared to a control.
	Self-report survey measuring behaviour (FFQ), knowledge, intention and skills related to ‘heart health’ and eating. Measurements were completed at baseline and 1-year follow-up.
	There was a significant interventional result compared to the control: -
Females
· Showed improvement in knowledge (p < .001) and awareness (p = .001) regarding their diet 
· Improved actual eating habits (p = .001).
Males 
· Gained nutrition knowledge (p < .05)
· Modified their salt use (p < .05)
	· 10 lessons (Fall of 1984 and repeated in Winter 1985)
· Grade 9 (14-15 years old)
· Social Learning theory
	Weak 

	Ratcliffe (2011) 
	Vegetable consumption 
	3 schools in the USA. (n)302
	Quasi-experiment with a control 
	A vegetable frequency questionnaire was completed at baseline and post intervention. Also, a taste test – to name, taste and rate their preferences.
	There was a significant interventional result: -
· Children could correctly identify more vegetables (p = .02)
· Increased preference for vegetables (p = .029)
· Increased willingness to taste vegetables (p < .001).
· Increased the number and variety of vegetables they consumed per month (p < .001).  
	· 4 months 
· 11-13 years old
· Social Cognitive theory 
	Weak 

	Revill (2004) 
	To increase healthy food consumption 
	10 schools in the United Kingdom. (n)171
	RCT. Intervention group compared to a control.
	Intake was measured at baseline and post intervention using 3-day self-report dietary intake diary, interview about food consumed, and a nutritional knowledge questionnaire.
	There were no significant changes between the intervention group compared to the control. 
	· 20 weeks 
· Year 8 (12-13 years old)
· No specific theoretical base identified
	Weak 

	Siega-Riz et al. (2011)

	Fruit and vegetable consumption  
	42 schools in the USA. 
 (n)4603
	Cluster RCT. Intervention group compared to a control.
	Self-report dietary intake using the Block Kids’ questionnaire (FFQ). Measurements completed at baseline and post intervention.
	Intervention group compared to the control significantly increased: - 
· Water consumption (p = .008)
· Daily fruit consumption (p = .002)
	· 5 school semesters 
· 10-11 years old (11.3 years old)
· Social Ecological model
	Moderate 

	Tsorbatzoudis (2005)

	To increase general healthy eating behaviours 
	5 schools in Greece.  (n)335
	Quasi-experiment with a control.
	FFQ were completed at the beginning of the second semester, after the intervention was completed and then at 2-month follow-up. Participants also answered questions about intention, attitude, subjective norms, perceived behaviour control, role identity and attitude strength. 
	There were significant changes between groups in: -
· Attitudes towards healthy eating and attitude strength (p < .001),
· Intention (p < .001)
· Perceived behavioural control (p < .001).
· Healthy eating behaviours (p < .05). 
	· 12 weeks
· 14.8 years old (mean)
· Theory of Planned Behaviour
	Weak 

	Wang et al. (2015) 
	To increase general healthy eating behaviours
	3 schools in China.
(n)195 students
195 parents
60 staff
	RCT. Three groups: -
1) The health promotion school (HPS), 
2) school with improved health education only,
3) Control. 
	A self-report measurement of healthy eating behaviours (FFQ) and knowledge was completed at baseline and 3-month follow-up.
	HPS had the largest significant improvement in eating behaviours (students) (p < .001) and knowledge (p < .001) when compared to the other two groups.

	· 3 months
· 12-14 years old (12.8 years old)
· Bronfenbrenner’s Ecological theory
	Weak 

	Wilson (2012) 
	Fruit and vegetables consumption
	10 schools in the USA. (n)1119
	RCT. Intervention group compared to a control.
	Students completed self-reports assessing different healthy behaviours (FFQ), knowledge, and psychosocial variables.  Measurements were taken baseline, post intervention and 1-year follow-up.
	Intervention group compared to the control significantly increased: -
· Fruit and vegetable consumption immediately after intervention (p = .039) and at 1-year follow-up (p = .040). 
· Knowledge of 5-a-day recommendation was significantly higher in intervention school immediately post intervention (p = .002) but not at 1 year follow-up.     
	· 8 weeks
· 12-15 years old (12.7 years old)
· Social Cognitive theory and Theory of Reasoned Action
	Weak 

	Yang et al. (2015) 
	To increase general healthy eating behaviours
	1 school in North Taiwan. 
(n) 88 female students
	Quasi-experiment with three groups: - 
1) cognitive-based instruction,
2) ‘Cloud’ diet assessment system 
3) ‘Cloud’ diet assessment system and game-based group learning. 
	Participants completed an online daily diet assessment: this was completed at baseline and post intervention
	Group 3 had significant improvement in: - 
· Consumption of food groups (including dairy (p < .01), meats and proteins (p = .01), vegetables (p < .01) and fruit (p < .01) and micronutrients (p < .01). 
	· 10 weeks
· 15-16 years old
· Social-Interdependence theory
	Weak 


Key: FFQ = Food Frequency Questionnaire; RCT = Randomised Controlled Trial; SSB = Sugar-sweetened beverage.
 *Intervention description – duration of intervention, age of participants (range and/or mean at baseline), theoretical base (if presented) 



[bookmark: _Toc97310417]2.4.3 Intervention components 
The main intervention components of the 29 studies are outlined in Table 5 (see below). The majority of studies included a healthy eating lesson component (n = 20) (Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Hölund, 1990; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995; Perry et al., 1987; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Tsorbatzoudis, 2005; Wang et al., 2015; Wilson et al., 2012; Yang et al., 2015), healthy eating activities (e.g. practical activities – role-playing; n = 13) (Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; Dowd et al., 2015; Foley et al., 2017; Hölund, 1990; Lo et al., 2008; McCabe et al., 2015; Perry et al., 1987; Revill, 2004; Tsorbatzoudis, 2005; Wilson et al., 2012; Yang et al., 2015), a worksheet (e.g. problem solving; n = 16) (Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; Dowd et al., 2015; Gratton et al., 2007; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Martens et al., 2010; McCabe et al., 2015; Perry et al., 1987; Ratcliffe et al., 2011; Revill, 2004; Tsorbatzoudis, 2005; Wilson et al., 2012; Yang et al., 2015), and/or a practical lesson (n = 11) (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Bukhari et al., 2011; Lien et al., 2010; Lo et al., 2008; Martens et al., 2010; McCabe et al., 2015; Perry et al., 1987; Ratcliffe et al., 2011; Revill, 2004; Yang et al., 2015). Ten studies included a combination of healthy eating lesson, activities and a worksheet (Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; Dowd et al., 2015; Lo et al., 2008; McCabe et al., 2015; Perry et al., 1987; Tsorbatzoudis, 2005; Wilson et al., 2012; Yang et al., 2015). Only one study described providing students with homework (Hölund, 1990) whilst two changed the cafeteria food provided for students in school (de Visser et al., 2016; Siega-Riz et al., 2011). Some interventional studies involved third parties, such as peers (n = 9) (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Foley et al., 2017; Hölund, 1990; Lo et al., 2008; Maatoug et al., 2015; Perry et al., 1987; Wang et al., 2015; Wilson et al., 2012) and parents (n = 10) (Birnbaum et al., 2002; Haerens et al., 2006; Lien et al., 2010; Lubans et al., 2009; Martens et al., 2010; McCabe et al., 2015; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Szczepanska et al., 2013; Wilson et al., 2012). 

[bookmark: _Toc97310418]2.4.4 Intervention delivery
Interventions were delivered by one or a combination of school staff (n = 15) (Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Haerens et al., 2006; Hoelscher et al., 2016; Hölund, 1990; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; Ratcliffe et al., 2011; Revill, 2004; Yang et al., 2015), researchers (n = 4) (Chin A Paw et al., 2008; Lien et al., 2010; Mauriello et al., 2010; Tsorbatzoudis, 2005), trained project staff (e.g. volunteers; n = 6) (Bere et al., 2006; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Hoelscher et al., 2016; Siega-Riz et al., 2011), peers (n = 9) (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Foley et al., 2017; Hölund, 1990; Lo et al., 2008; Maatoug et al., 2015; Perry et al., 1987; Wang et al., 2015; Wilson et al., 2012), nutritional professional (n = 2) (Neumark-Sztainer et al., 1995; Wang et al., 2015), a professional cook (n = 1) (Bukhari et al., 2011), or a nurse (n = 1) (Lien et al., 2010), whilst one intervention was self-directed (n = 1) (McCabe et al., 2015).








[bookmark: _Toc97557128]Table 5. Summary table of key information of intervention components across studies.
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[bookmark: _Toc97310419]2.4.5 Intervention effectiveness
Of the 29 studies identified for review, twenty-four were successful in promoting dietary behaviour change (Aceves-Martins et al., 2017; Bere et al., 2007; Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Dowd et al., 2015; Foley et al., 2017; Gratton et al., 2007; Haerens et al., 2006; Hoelscher et al., 2016; Hölund, 1990; Lo et al., 2008; Lubans et al., 2009; Maatoug et al., 2015; Mauriello et al., 2010; Neumark-Sztainer et al., 1995; Perry et al., 1987; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Tsorbatzoudis, 2005; Wang et al., 2015; Wilson et al., 2012; Yang et al., 2015). One of the main contributing factors to a successful intervention was peer involvement. Of the studies that included peer involvement (n = 9) (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Foley et al., 2017; Hölund, 1990; Lo et al., 2008; Maatoug et al., 2015; Perry et al., 1987; Wang et al., 2015; Wilson et al., 2012), such as discussion groups and small group projects, all were successful at promoting behaviour change within the target population. In addition, interventions that included media content (n = 7; for example, in-school pre-recorded radio or television shows promoting healthy eating behaviours) (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Chin A Paw et al., 2008; Foley et al., 2017; Haerens et al., 2006; Hölund, 1990; Perry et al., 1987), or increased the availability of healthy foods in the school (n = 6) (Bere et al., 2006; Birnbaum et al., 2002; Chin A Paw et al., 2008; de Visser et al., 2016; Haerens et al., 2006; Maatoug et al., 2015), also reported showing significant positive change in dietary behaviours (for example, increase in fruit and vegetable consumption (Maatoug et al., 2015)). Three studies used focused interventions to target specific behaviours, through increasing the availability of fruit (Bere et al., 2007), asking participants to form implementation intentions about fruit and vegetable consumption (Gratton et al., 2007), and using computer-based feedback (Mauriello et al., 2010); All three studies reported significant increases in fruit and/or vegetable intake post-intervention. 

[bookmark: _Toc84678906]
[bookmark: _Toc97310420]2.5 Discussion
The aim of this systematic review was to provide an evaluation of school-based healthy eating interventions for 11- to 16-year-olds. This review is the first to our knowledge to primarily focus on children’s dietary behaviour change in this important age range within a school setting. The current review includes studies that demonstrate a wide range of interventions that have diverse components, measurements and target behaviours.  

[bookmark: _Toc97310421]2.5.1 Summary of main findings
The review identified twenty-nine studies that attempted to modify adolescents’ dietary behaviours through school-based interventions, with twenty-four interventions reporting positive changes in dietary behaviour outcomes. The intervention components (different behaviour change strategies) that seemed to be associated with improvements in dietary behaviour amongst this age group included: peer involvement; educational media; increasing in-school availability of healthy foods; and tailored computer-based feedback. Practical lessons, for example how to prepare food and/or cooking, only appeared to be an effective component in just over half the studies that utilized them. The inclusion of nutritional handbooks (including knowledge, dietary guidelines and self-motivated activities) in studies was associated with less effective dietary behaviour change. In addition, four out of the five studies that were not successful at improving dietary behaviour targeted more than one dietary behaviour (Dzewaltowski et al., 2009; Lien et al., 2010; Martens et al., 2010; McCabe et al., 2015).

[bookmark: _Toc97310422] 2.5.2 Dietary behaviours targeted, and types of interventions delivered
The review included a range of interventions that targeted both single and multiple dietary behaviours. Increasing fruit and/or vegetable consumption was targeted by over half of all the studies reviewed (n = 19) (Aceves-Martins et al., 2017; Bere et al., 2006; Birnbaum et al., 2002; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Gratton et al., 2007; Haerens et al., 2006; Hoelscher et al., 2016; Lien et al., 2010; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; Mauriello et al., 2010; McCabe et al., 2015; Ratcliffe et al., 2011; Siega-Riz et al., 2011; Wilson et al., 2012). Fruit and vegetables have many health benefits and adolescents are well documented as not eating the recommended daily amount (John & Ziebland, 2004); however, there is no agreed strategy to improve these behaviours (World Health Organization, 2006). A number of studies within the review aimed to increase fruit and vegetables consumption to reach the recommended guidance (Aceves-Martins et al., 2017; Bere et al., 2007; Birnbaum et al., 2002; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Gratton et al., 2007; Lien et al., 2010; Lubans et al., 2009; Maatoug et al., 2015; Mauriello et al., 2010; McCabe et al., 2015; Ratcliffe et al., 2011; Wilson et al., 2012). However, caution should be observed when comparing such studies, as the recommended guideline amounts for fruit and vegetable consumption can differ between countries (ranging from 5 to 10 portions dependent on country) (World Health Organization, 2003). There is some disagreement in the literature about whether the consumption of fruit and vegetables should be considered as the same or as separate behaviours and so be independently targeted in interventions (Appleton et al., 2016) as fruit and vegetables have different nutritional value (Liu, 2013). Future interventional research should evaluate whether targeting multiple dietary behaviours (e.g., fruit and vegetable consumption), or focusing on a single dietary behaviour, would be more effective in improving dietary behaviours amongst adolescents. 
	The types of interventions included in the review were, firstly, single-component (i.e. featured a single behaviour change strategy) (Bere et al., 2006; Gratton et al., 2007; Mauriello et al., 2010); these three studies were all successful at improving behaviour, potentially because interventions that are more targeted are simpler to adopt (Parsons et al., 1996). Secondly, there were multiple-component interventions (i.e. included multiple behaviour change strategies); out of these twenty-six studies, (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Bukhari et al., 2011; Chin A Paw et al., 2008; de Visser et al., 2016; Dowd et al., 2015; Dzewaltowski et al., 2009; Foley et al., 2017; Haerens et al., 2006; Hoelscher et al., 2016; Hölund, 1990; Lien et al., 2010; Lo et al., 2008; Lubans et al., 2009; Maatoug et al., 2015; Martens et al., 2010; McCabe et al., 2015; Neumark-Sztainer et al., 1995; Perry et al., 1987; Ratcliffe et al., 2011; Revill, 2004; Siega-Riz et al., 2011; Tsorbatzoudis, 2005; Wilson et al., 2012; Yang et al., 2015), only five were not successful at changing dietary behaviour (Dzewaltowski et al., 2009; Lien et al., 2010; Martens et al., 2010; McCabe et al., 2015; Revill, 2004). It has been argued that to change adolescents’ dietary behaviour, interventions should use multiple strategies simultaneously (Birnbaum et al., 2002). However, this can be challenging as it can be unclear which components are effective in eliciting behaviour change, and also it is difficult to assess if all components have been properly implemented, which could affect the intended outcomes (Basch et al., 1985; Harachi et al., 1999). 

[bookmark: _Toc97310423]2.5.3 Duration of interventions and how they were measured 
The duration of the delivery of interventions varied within the review ranging from two weeks to three school years. Research has suggested that changing children’s dietary behaviours can be difficult using short-term interventions (in terms of the duration of intervention itself) (Lubans et al., 2012). However, four out of the five reviewed studies that were not successful at changing behaviour ranged in duration from 8 months to 2 years (Dzewaltowski et al., 2009; Lien et al., 2010; McCabe et al., 2015; Revill, 2004). This lack of success may be explained by the frequency of structured contact sessions (intensity) related to the intervention; three of the studies that were not successful had physical contact once per month or less frequently (e.g. every other month) (Dzewaltowski et al., 2009; Lien et al., 2010; McCabe et al., 2015). Also, one unsuccessful study which had contact time on average of once per week divided in four blocks of 5 weeks duration (total of 20 sessions) over seven months, found that only 6 students out of 84 that consented to take part actually attended all of the intervention sessions (Revill, 2004).  It has been suggested for a dietary behaviour change intervention that the level of exposure of the intervention can affect its intended outcome (Wang & Stewart, 2013). Authors inconsistently reported the uptake and retention for each intervention, which can make it challenging to analyse the exposure to (or dose of) a dietary behaviour intervention and whether this influences behaviour change (Lippke et al., 2016). Overall, the results showed that longer interventions are not necessarily more effective, it is important to take into consideration other factors such as uptake of intervention, and exposure to the intervention.
All the studies in the review involved at least one self-report measure of dietary behaviour. The majority, twenty-four studies, utilised a food frequency questionnaire (FFQ). As school-based studies often have large sample sizes, self-report measures allow the collection of a large amount of data that is comparable in an efficient manner (Rankin et al., 2010). A number of studies in the review indicate that using a self-report measure such as FFQ can be limiting as individuals can over- or underestimate dietary behaviours (Aceves-Martins et al., 2017; de Visser et al., 2016; Dowd et al., 2015; Haerens et al., 2006; Lo et al., 2008; Maatoug et al., 2015; Martens et al., 2010; Mauriello et al., 2010; McCabe et al., 2015; Siega-Riz et al., 2011; Wilson et al., 2012). One study argued that FFQs are not sensitive enough to detect immediate slight dietary changes, and perhaps repetition of the measurement is needed at a longer-term follow-up (McCabe et al., 2015). Moreover, researchers have suggested that the most effective tool in which to measure adolescents’ dietary behaviours is a combination of both a FFQ and multiple 24-hour recall diaries (Potischman et al., 2006; Subar et al., 2006), to document both the frequency of consumption (using a FFQ) and also more precise details of foods consumed (via 24-hour recall). Therefore, it is recommended that there needs to be a repeated use within research of a validated measure of dietary behaviour to be able to compare studies.
 


[bookmark: _Toc97310424]2.5.4 Effectiveness of intervention for improving dietary behaviour for 11- to 16-year-olds
Of the twenty-nine studies included in this review, twenty-four studies reported significant improvements in dietary behaviour. It was notable that the five studies which reported non-significant results, only included follow-up assessments taken immediately after the intervention (Collins et al., 2014; Dzewaltowski et al., 2009; Lien et al., 2010; Martens et al., 2010; McCabe et al., 2015; Revill, 2004), which may not be sufficient time to evidence possible changes in behaviour. It has been argued that longer-term follow-ups are needed following interventional studies as dietary behaviour change may not be apparent immediately (Bulbulia et al., 2011). Shepherd and Shepherd (2002) (Shepherd & Shepherd, 2002) argue that even when dietary changes do occur, they may be slower and less evident than is expected, potentially because habits change at a gradual pace and eating behaviour is in large part habitual (Conner et al., 2002; Shepherd & Shepherd, 2002). A recommendation based on this review, supported by prior reviews (Appleton et al., 2016), is that future studies need to include follow-up assessments at both the short and longer term to better account for possible changes in dietary behaviour. In the present review, short-term measures were collected in the period of 1 – 6 weeks post-intervention whilst longer-term measures were collected from 7 weeks to 4 years post-intervention. Ensuring that both short and longer-term follow-ups are included in studies will mean that the possible effects of the intervention on outcomes are appropriately documented.  

[bookmark: _Toc97310425]2.5.5 Gender differences 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is noteworthy that four studies targeted a female-only population (Collins et al., 2014; Dowd et al., 2015; Neumark-Sztainer et al., 1995; Yang et al., 2015), but no studies targeted a male-only population amongst this 11-16 year old age group. These studies justified their use of a female-only population based on previously reported gender-differences in dietary behaviours, such as female students often having unhealthy dietary patterns, skipping meals, and eating unhealthy foods often lacking in protein, calcium and iron (Jensen et al., 2013). Sweeting (2007) suggested that obesity prevention interventions are more likely to be developed for adolescent girls, as girls in adolescence become increasingly concerned about body image and body weight management. Girls in this age bracket also decrease their involvement in physical activity (Flynn et al., 2006) and often lack important nutrients required for a healthy diet (Flynn, 1997). Seven studies within the present review noted that there were gender differences in the results (Aceves-Martins et al., 2017; Chin A Paw et al., 2008; Foley et al., 2017; Haerens et al., 2006; Hoelscher et al., 2016; Lubans et al., 2009; Perry et al., 1987). For example, within one reviewed study males were reported to significantly decrease snacking behaviours whereas females increased fruit consumption (Lubans et al., 2009). One study suggested that girls were more concerned about health than boys at baseline assessment; therefore, girls were more motivated to make dietary changes leading into the intervention (Perry et al., 1987). Future interventions with this age group may need to include gender-specific interventional components (strategies) to target the same unhealthy dietary behaviours (Chin A Paw et al., 2008) as it is suggested that different genders respond to and are motivated by different components of an intervention (Kropski et al., 2008). 
 
[bookmark: _Toc97310426]2.5.6 Effective intervention characteristics 
The involvement of peers in the studies seemed to be effective in producing positive changes in dietary behaviour amongst 11-16 year olds (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Foley et al., 2017; Hölund, 1990; Lo et al., 2008; Maatoug et al., 2015; Perry et al., 1987; Wang et al., 2015; Wilson et al., 2012). Five out of the nine studies that included peers had a quality assessment rating of moderate to strong (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Foley et al., 2017; Hölund, 1990; Maatoug et al., 2015). Peer involvement ranged from actively delivering the dietary behaviour intervention including group discussions and activities (Birnbaum et al., 2002), to less intensive peer support offering monthly sessions (Wang et al., 2015). Research has suggested that peer education methods are more effective than traditional methods of delivering interventions (Nouri & Merghati khoie, 2010). Peer education is seen to be useful in promoting healthy behaviours and positive behaviour change (Peykari et al., 2011), as it provides opportunities for social learning (peer modelling) and social support (Abdi & Simbar, 2013; Bandura, 1977). It has been suggested that peer relationships offer the opportunity to develop personal relationships, help define social behaviours, and create a sense of belonging within a social group (Abdi & Simbar, 2013), with peer involvement increasing the effectiveness of health promotion interventions (Black et al., 1998). The inclusion of peer-led activities within an intervention may be beneficial in helping to improve adolescents’ dietary behaviours, as individuals in this age group may model their behaviours according to those of their peers, and to what is perceived to be socially acceptable. 
Media campaigns have been previously used to disseminate health-promoting messages to a wide community (Jepson et al., 2006). Raising awareness has been suggested as a mechanism to improve behaviour (Kelly & Barker, 2016); however, improving individuals’ knowledge alone has been suggested to be insufficient to change health behaviours including dietary change (Brug, 2008; Kelly & Barker, 2016; Robertson, 2008). Studies within the review which included educational media (media that assist in conveying educational information for example, via videos) within the intervention appeared to be successful in changing dietary behaviours (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Chin A Paw et al., 2008; Hölund, 1990; Maatoug et al., 2015; Perry et al., 1987; Yang et al., 2015); however, it was unclear in the study descriptions what specific content was featured in these media-based information-focused interventions. Most of the studies that included media to promote health related messages were rated as being of moderate to strong quality (Aceves-Martins et al., 2017; Birnbaum et al., 2002; Chin A Paw et al., 2008; Foley et al., 2017; Hölund, 1990). Use of educational media within these studies was not the only method of delivering diet-promoting messages; rather, it was part of a multifaceted approach, for example, alongside activity sheets or as part of a healthy eating lesson (Birnbaum et al., 2002; Chin A Paw et al., 2008). It has been argued that the same messages delivered by multiple methods can have greater impact on behaviour than messages delivered by media alone (Tones et al., 1990). Therefore, it is recommended that interventions should employ multiple strategies to deliver the same interventional messages to produce the greatest impact on dietary behaviour outcomes. 
Increasing the availability or affordability of healthy food was a feature of six interventions associated with improving dietary behaviour (Bere et al., 2007; Birnbaum et al., 2002; Chin A Paw et al., 2008; de Visser et al., 2016; Haerens et al., 2006; Maatoug et al., 2015). Half of the studies that increased availability or affordability of healthy food had a moderate to strong quality rating (Birnbaum et al., 2002; Chin A Paw et al., 2008; Maatoug et al., 2015). Adolescents’ eating behaviours are ultimately influenced by what is available and accessible to them (Rasmussen et al., 2006), this is important as accessibility to healthy foods is suggested to be effective in improving their long term consumption (DeCosta et al., 2017). Research shows that improved dietary behaviours following increased food availability continues even when the free food provided in the original interventions is no longer available (Reinaerts et al., 2008; Swanson et al., 2009). Changing adolescents’ immediate food environments to provide healthy options may encourage healthy behaviours (DeCosta et al., 2017); however, further research needs to consider types of exposure and the amount of time spent in the environment and what effect this has on dietary behaviours. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Lastly, the incorporation of tailored or personalised computer-based feedback was indicated as being successful in changing dietary behaviours in four of the five studies that employed it (Chin A Paw et al., 2008; Haerens et al., 2006; Mauriello et al., 2010; Yang et al., 2015). Tailored computer-based feedback has been suggested to be an effective tool in improving dietary behaviour, as individuals often lack an awareness of recommended healthy behaviours compared to their own behaviour (Ronda et al., 2001). Research has suggested that by tailoring feedback, it provides individuals with guidance on their own dietary behaviours, as well as identifying personal goals and individual motivations to change health-related behaviour (Kreuter et al., 2013). Four studies within the review that utilised tailored computer-based feedback, which included a comparison with normative behaviour, reported successful changes in dietary behaviours (Chin A Paw et al., 2008; Haerens et al., 2006; Mauriello et al., 2010; Yang et al., 2015), including reducing sugar-sweetened beverages (Chin A Paw et al., 2008) and unhealthy food intake (Haerens et al., 2006), and increasing fruit and vegetables (Mauriello et al., 2010) and dairy, protein and fruit intake (Yang et al., 2015). However, studies which only gave information about recommended intake of foods, without a comparison to the individuals’ own behaviours, appeared to be less effective (Dzewaltowski et al., 2009; Martens et al., 2010; McCabe et al., 2015; Revill, 2004). Three of the computer-based studies which used tailored computer-based feedback included comparisons to recommended consumption (government guidelines) and peers’ behaviours (social norms) (Chin A Paw et al., 2008; Mauriello et al., 2010; Yang et al., 2015), the other provided individualized-computer feedback about individuals’ behaviours compared to recommended consumption but also asked individuals to discuss their feedback with a parent (Haerens et al., 2006): two out of these three studies had strong quality ratings (Chin A Paw et al., 2008; Mauriello et al., 2010). The one study that was not successful at changing behaviour gave normative feedback compared to recommended consumption only (Lien et al., 2010). It has been suggested that providing a person with normative feedback can help improve behaviour as individuals will adjust their behaviour accordingly (i.e. to match the perceived appropriate norm) (Vartanian et al., 2013).  Furthermore, the advantages of tailored feedback are that it can be self-directed, target school-specific behaviours and norms, and it can address multiple behaviours within a short session (Mauriello et al., 2010). 

[bookmark: _Toc97310427]2.5.7 Strengths and Limitations 
A strength of the present review is the comparison of different intervention components that are employed to change dietary behaviours amongst 11- to 16-year-olds in a school setting. To our knowledge, there is no existing review of in-school dietary behaviour change interventions used with this age group. A further strength of this review is that the searches were comprehensive, resulting in a substantial number of studies, which used different types of interventions, targeted a number of dietary behaviours from a variety of countries, and utilised different study designs. This has helped to identify recommendations for future interventional research, within this age range, in a school setting and has decreased the possibility of excluding relevant studies. Although the review has several strengths, some limitations should be noted before concluding the review. One limitation, that is not just limited to this individual review but has been documented in other reviews (Dempsey et al., 2018; Greaves et al., 2011), is the lack of description or selective reporting in the original studies of the implemented intervention; this includes, but is not restricted to, the inadequate description of some intervention components (e.g. the specific feedback messages incorporated in the intervention), the intervention and study design, and levels of exposure of the intervention to participants. This makes it difficult to draw conclusions from some studies because of the lack of specific detail in the descriptions of interventional components, as well as difficulty in identifying what was successful at changing dietary behaviours, and how and why this was effective. A further potential limitation was the non-feasibility of conducting a meta-analysis owing to the heterogeneity of the behaviour measurements used, behaviour targeted, and results reported; however, to try to reduce the bias, a grey literature database was also searched. The review also was limited to studies published in ‘English language only’, which potentially could have limited the studies retrieved and the generalisability; however, the current review did include studies from a wide variety of countries. 

[bookmark: _Toc97310428]2.5.8 Conclusion
School-based interventions which aim to improve dietary behaviours amongst 11- to 16-year-olds are important, given that this is a key time for the formation of dietary habits. School settings represent a controlled environmental setting suitable for interventions, and positive behaviour change can be encouraged before unhealthy behaviours become habitual and more resistant to change with age. The findings of this systematic review suggest that interventions that aim to improve dietary behaviours in 11- to 16-year-olds within a school setting should potentially consider the following components: involve peers in the delivery of the intervention; include educational media to deliver intervention messages; increase the availability of healthy foods in the school environment; and incorporate computerised tailored feedback that includes normative behaviours. More research is needed to evaluate these individual intervention components and their effects on dietary behaviours. The findings also suggest that there is also a need for interventional studies to include both short- and long-term follow-ups to better model and identify possible changes in dietary behaviour, especially as some behaviour changes may not be apparent immediately post-intervention. Given that there appear to be some gender differences in dietary behaviours in this age group, future interventions should also consider the use of tailored gender-specific feedback to increase the personal relevance and possible effectiveness of interventions for girls and boys respectively.   
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
[bookmark: _Toc97310429]2.6 Top-up search 

The published systematic review presented in this chapter provided key insight into previous research studies that have aimed to improve dietary behaviours of adolescents by implementing school-based interventions (Calvert et al., 2019). The systematic review provides a discussion of literature published up till May 2018, at the time of intervention development (which will be presented in Chapter 6) the systematic review was considered up-to-date and informative. The findings of the systematic review indicated that school-based interventions that aim to improve the unhealthy dietary behaviours of adolescents (11- to 16-year-olds) should consider: involving peers in delivering intervention activities; use educational media to deliver health messages; increase the availability of healthy foods in school; and incorporate computer-based individualised feedback with normative information on eating behaviours. A recent top-up search conducted using the same search terms and databases as the initial search (articles published between June 2018 and September 2021) identified two further articles that meet the inclusion criteria (Lane et al., 2018; Sevil et al., 2019) (Appendix 1 – Table 23. Overview table). 
The two studies targeted unhealthy dietary habits (Lane et al., 2018) and sugar-sweetened beverage consumption (Sevil et al., 2019), and both studies reported a significant positive change in the target dietary behaviour following the intervention (Appendix 1 – Table 23. Overview table). The interventions presented in these two studies ranged in duration from 6 weeks (Lane et al., 2018) to one school year (Sevil et al., 2019). In line with the most commonly included intervention components identified in the original systematic review (Table 4), both interventions (Lane et al., 2018; Sevil et al., 2019) featured educational lessons and practical activities, and also involved parents in the interventions (Appendix 1 – Table 23. Overview table) (Lane et al., 2018; Sevil et al., 2019). The two newer studies (Lane et al., 2018; Sevil et al., 2019) support the conclusions drawn in this chapter that the unhealthy dietary behaviours of adolescents can be improved using school-based interventions.
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Chapter 3
A review of the Social Norms Approach as a strategy to reduce unhealthy dietary behaviours of adolescents





















[bookmark: _Toc97310431]3.1 Chapter overview
The main aim of this thesis is to examine whether an in-school Social Norms Approach (SNA) intervention can be applied to reduce the unhealthy dietary behaviours of secondary school students. The systematic review (Chapter 2) provides an understanding of school-based interventions that have previously been used to address unhealthy dietary behaviours. The aim of the present chapter is to provide a comprehensive overview of the theoretical underpinning of this research through discussing the background of the SNA.  In particular, this chapter will explore how the approach has been used as a behaviour change strategy and will outline the appropriateness of the SNA as an interventional strategy to reduce unhealthy dietary behaviours of adolescents.

[bookmark: _Toc97310432]3.2 Introduction 
Social norms are described as a set of unwritten rules that exist within a social group (a group that interacts with one another and shares a common identify) that provide a guide for socially acceptable behaviours (Anderson & Dunning, 2014; Chung & Rimal, 2016). Norms exert social influence by prescribing what are, and are not, appropriate behaviours, and engagement in behaviour is often related to perceived social pressures (Cialdini & Trost, 1998). Social norms, it is suggested, emerge through the interaction with other group members (Sherif, 1936; Yamin et al., 2019), both indirectly (surmising the norm from other group members’ behaviour) or directly (conversing about what constitutes normative behaviour) (Hogg & Reid, 2006). 
	Social norms are cited as an important influence on health-related behaviours and have been integrated into a variety of health behaviour models (e.g. Theory of Planned Behaviour and Theory of Normative Social Behaviour) (Ajzen, 1991; Rimal & Real, 2005). Individuals tend to conform to social norms because of a fundamental need to be socially accepted and to avoid social disapproval (Bicchieri & Muldoon, 2011; Deutsch & Gerard, 1955). However, these normative perceptions about peers’ behaviours are not always accurate, for example, individuals tend to overestimate the unhealthy behaviours of peers (e.g., alcohol consumption) and believe peers to be more accepting of these behaviours than in reality (Perkins & Berkowitz, 1986). These normative misperceptions can lead to personal unhealthy behaviours as individuals conform to inaccurate perceived social norms (McAlaney et al., 2010). The SNA assumes that challenging these inaccurate normative perceptions should decrease the social pressure to engage in these unhealthy behaviours, consequently leading to a reduction in the behaviour (McAlaney et al., 2010). This chapter will now present an overview of the SNA offering an explanation of how misperceptions develop and how these misperceptions influence personal behaviour.  It will then go on to discuss how the SNA has been used as a behaviour change strategy to challenge commonly-held misperceptions to reduce unhealthy behaviours, and consider the appropriateness of applying the SNA as an interventional strategy to address unhealthy dietary behaviours of young adolescents.

3.3 Overview of the SNA
The SNA operates on the premise that individuals tend to misperceive peers’ normative behaviour and attitudes, that these misperceptions are associated with one’s own engagement in unhealthy behaviour, and interventions that present accurate normative information should lead to a reduction in unhealthy behaviours by reducing these misperceptions (Berkowitz, 2005; Perkins, 2003a). The SNA focuses on two different types of norms which help to explain behaviour: descriptive norms, which relates to the perception of other people’s behaviour; and, injunctive norms, which relates to the perceived attitudes or perceived approval of the behaviour by peers (McAlaney et al., 2011). It is suggested that both types of norms influence behaviour, but potentially in different ways (Cialdini et al., 1990). Researchers suggest that descriptive norms refers to the prevalence of the behaviour(s) which infers what the normative behaviour is, while injunctive norms refer to the perceived social pressure to engage in the behaviour(s) seemingly outlining the social acceptability of the behaviour (Rimal & Real, 2005). 
The SNA originated from an early study by Perkins and Berkowitz (1986) which observed that university students tended to overestimate the alcohol intake of peers and to believe their peers were more accepting of these behaviours than they actually were. These normative misperceptions were associated with students’ own reported personal alcohol consumption, with students who overestimated alcohol consumption of other students being more likely to consume a larger amount of alcohol themselves (Perkins & Berkowitz, 1986). This led to the idea that correcting these exaggerated perceptions with accurate normative information could lead to a decrease in unhealthy alcohol intake (Perkins & Berkowitz, 1986). Perkins (1997) suggests that many individuals do not accurately perceive what are the actual normative behaviours and/or attitudes of their peers, so they are guided by a “reign of error”. These inaccurate perceptions can lead to engagement in problematic behaviours as individuals conform to inaccurate group norms by following “imaginary peers” because they identify with them or feel pressured to comply (Fang et al., 2017; Perkins, 1997). 
[bookmark: _Hlk84936741]The early findings reported by Perkins and Berkowitz (1986) are now a consistent feature in the literature with considerable evidence of normative misperceptions (Lally et al., 2011; Lally et al., 2012; Neighbors et al., 2008; Neighbors, LaBrie, et al., 2010; Perkins, Krezanoski, et al., 2019; Perkins, Perkins, et al., 2019; Pischke et al., 2015). Much of the early literature focused on exploring the role of misperceptions and personal alcohol consumption of university students (Haines, 1996; Lintonen & Konu, 2004; Perkins, 1997; Perkins et al., 2005), but the influential role of misperceptions (both injunctive and descriptive norms) have since been observed across a range of other unhealthy behaviours.  For example, Pischke et al. (2015) found that university students who overestimated the tobacco use of peers and perceived others to be accepting of tobacco, were more likely to have increased personal tobacco use and be accepting of the behaviour. There is also evidence of overestimation of descriptive norms towards illicit drug use (Dempsey et al., 2016; Helmer et al., 2014) and towards risky sexual behaviour (e.g. by overestimating the number of sexual partners for the typical male and female student during the past year) (Lewis et al., 2007) and these overestimation are associated with the increased likelihood of these risk-taking behaviours amongst university students. Finally, Perkins et al. (2018) and Lally et al. (2011) noted that adolescents and young adolescents who overestimated peers’ sugary sweetened beverage consumption was associated with increased personal intake. These studies demonstrate that misperceptions have a strong and predictive influence on personal behaviour and attitudes across an array of unhealthy behaviours. Evidence indicates that there is a temporal relationship between normative misperceptions and the unhealthy behaviour, with perceived norms predicting the unhealthy behaviour (Neighbors et al., 2006). 

[bookmark: _Toc97310433]3.4 Formation of misperceptions
The word ‘misperception’ is used to describe the discrepancy between what individuals think is the true behaviour and/or attitude of peers, and what is the actual behaviour and/or attitude of peers (Berkowitz, 2004). Research suggests that the greater the misperception of peers’ behaviours and/or attitudes, the greater the likelihood of an individual engaging in negative behaviours (e.g. unhealthy alcohol consumption) and the lower the instance of positive behaviours (e.g. healthy dietary behaviours) (Lally et al., 2011; Martens et al., 2006). There are several explanations of why normative misperceptions develop. For example, the fundamental attribution error (Ross et al., 1977) assumes that individuals tend to misunderstand others’ behaviours and assume that behaviour observed on one occasion is typical when unaware of usual behaviour (Mackie et al., 2015; McAlaney et al., 2011). For example, an individual may witness another person drinking heavily and believe that behaviour is typical of that person. Fundamental attribution error may play a role in the inaccurate overestimation of others’ unhealthy behaviours (Perkins, 1997).
[bookmark: _Hlk43987250]Other cognitive biases may also offer an explanation of why normative misperceptions develop.  For example, ‘False Consensus’, which suggests that individuals may misperceive that their own unhealthy behaviours and/or attitudes are like those of the majority when in fact they are not (Ross et al., 1977). For example, university students who consume a large quantity of alcohol may incorrectly believe all other students also consume a considerable quantity of alcohol (Berkowitz, 2004). It has been suggested that false consensus helps to sustain an individual’s denial that their behaviour is not problematic because their behaviour is normative and does not differ from anyone else’s (Berkowitz, 2004). ‘Pluralistic ignorance’ could also lead individuals to incorrectly assume that their peers think or behave differently than they themselves, when in fact their peers’ behaviours and/or attitudes are similar (Prentice & Miller, 1993). For example, university students who drink a limited amount of alcohol, may incorrectly assume that peers drink more alcohol than themselves which may lead to individuals consuming more alcohol than they would normally (Berkowitz, 2005; Prentice & Miller, 1993). An individual could witness the highly memorable behaviour of a peer drinking to excess and wrongly assumes that the majority of peers also drink to excess (Berkowitz, 2004). Berkowitz (2004) suggests that pluralistic ignorance supports individuals to ignore their beliefs about healthy behaviours and attitudes because they are perceived to be different to others in their social context, and instead encourages them to engage in unhealthy behaviours which are incorrectly deemed to be normative (Berkowitz, 2004). These cognitive biases can promote flawed decision-making and attitude formation hence why challenging these misperceptions is a potential point at which to intervene to promote healthier behaviours (Berkowitz, 2005). 

[bookmark: _Toc97310434]3.5 Challenging misperceptions using SNA interventions
There is an increasing interest in using the SNA to inform health promotion interventions by offering an approach that is specific, has clear assumptions, which can be tested, and that can provide a measurable outcome (Cislaghi & Heise, 2018). The SNA differs from traditional fear-based health behaviour change approaches which include information intended to scare individuals by outlining the negative consequences of a behaviour (Dempsey et al., 2018). These fear-based approaches have been criticised for communicating content that demonstrates the extreme and unlikely outcomes of unhealthy behaviours which could be rejected as lacking realism (McAlaney et al., 2011). The SNA intervention differs from fear-based approaches, as SNA interventions aim to present feedback about actual reported positive health behaviours and/or attitudes that are common to most people in a particular social group, by simply presenting the healthy norms that already exist (Yamin et al., 2019). 
The SNA proposes that correcting an individual’s normative misperceptions should lead to a positive change in the individual’s personal unhealthy behaviour (McAlaney et al., 2010; Perkins & Berkowitz, 1986). 
	Prior research has indicated that the reduction in normative perceptions of the unhealthy behaviour following SNA messages, mediates the effects of the intervention (Neighbors et al., 2009, 2015). It is suggested that SNA feedback affects change as it weakens the social pressure to conform to the perceived unhealthy normative behaviour (Schroeder & Prentice, 1998) which can also lead to changes in the social acceptability of healthier normative behaviours (Perkins, 1997). Challenging misperceptions about social norms is a powerful and cost-effective way of implementing collective behaviour change in a group (Mockus, 2002). 
SNA interventions begin with collecting and reviewing of credible data drawn from the target population to identify misperceptions (in terms of what the majority of the reference group actually think and do, to understand the degree of the misperception) (Perkins & Berkowitz, 1986). This latter understanding informs the data-based messages to counter the misperceptions (Haines et al., 2005) with messages outlining the discrepancy between accurate normative behaviours (descriptive norm) and/or attitudes (injunctive norm) of the target population with current perceptions, to help ensure messages are perceived as credible (Vallentin-Holbech et al., 2019). Campaigns that present feedback that is unclear, or that lacks credibility because it is not informed by data collected from the target population, could weaken the effect of the SNA (Granfield, 2002). For example, a study by Thombs et al. (2004) failed to change alcohol-related perception and alcohol intake in university students using a SNA intervention. A follow-up study revealed that even though a large number of students were aware of the campaign, the students did not find the messages credible (the SNA messages were not developed from students’ own baseline data but from data collected from a similar sample of undergraduate students) and there seemed to be a lack of understanding of message content (Thombs et al., 2004). 
The impact of SNA interventions is also dependent on the communication of SNA messages using the most appropriate reference group (which is the one the target population most identifies with) (Korcuska & Thombs, 2003; Lewis & Neighbors, 2006). For example, in research that investigated university students alcohol intake, they found that students were more influenced by norms of their social network rather than of the university as a whole (Carter & Kahnweiler, 2000). However, a study by LaBrie et al. (2013) found that feedback messages that included a more generic typical student (reference group e.g. other students) were more effective at influencing alcohol use than a feedback message that was more specifically tailored (to students’ sex, race and  Greek  affiliation (university society)). McAlaney et al. (2011) suggests this may be explained by studies not identifying who participants perceived a ‘typical student’ to be and that when developing SNA campaigns, consideration should be given to which reference group (i.e., typical student) is the most salient and understandable to the target population and target behaviours. 


[bookmark: _Toc97310435]3.5.1 Communicating SNA feedback
Early SNA interventions often disseminated feedback through mass media campaigns using print-based methods (e.g. posters and leaflets) (Lewis & Neighbors, 2006). For example, Haines (1996) aimed to change perceptions of university students about binge drinking and alcohol-related problems using a campus-based social norms mass media campaign (which used current data on drinking practices of the college students for message content, i.e. descriptive norms). The campaign highlighted binge drinking norms to help alter normative beliefs concerning alcohol consumption across one university campus. The results showed a reduction in binge drinking and fewer alcohol-related injuries to both students themselves and to others (Haines, 1996). These types of mass media campaigns normally target a large audience disseminating messages about group-level norms (Perkins et al., 2010). However, Perkins et al. (2010) propose that these types of interventions do not consider individual or small-group-level norms (e.g. a single year group) which may differ. Also it can be difficult to ascertain whether or not individuals have engaged with the interventional messages (e.g. by not viewing the messages or engaging with the content) which could affect the intended outcome (Perkins et al., 2010). Some studies have reported the use of other methods to deliver social norms feedback as part of campaigns, as a way to increase engagement with interventional messages e.g. interactive workshops (Bewick et al., 2013; Far & Miller, 2003) and delivering messages via peer-educators (Perkins & Craig, 2006). This may prompt self-evaluations of current perceptions in relation to the presented norm (Borsari & Carey, 2003), increase the credibility of the normative information being communicated (Far & Miller, 2003), and help with processing and comprehension of intervention content (Miller & Prentice, 2016). 
The development in digital technology has seen SNA interventions increasingly disseminating feedback through computerised methods, e.g. emails and screensavers (Perkins & Craig, 2006), and the use of personalised computer feedback (Neighbors et al., 2011). Personalised normative feedback (PNF) interventions usually target smaller populations (e.g. individuals or one student year group) and tailor the interventional messages to the individual’s misperceptions, with an individual’s misperceptions being directly compared to the actual norm (Neighbors et al., 2011; Perkins, 2002). Neighbors et al. (2011) propose that the advantage of using PNF is being able to target specific population groups or subgroups, e.g. heavy drinkers (Neighbors et al., 2004) and student athletes (Perkins & Craig, 2006). For example, a study by Neighbors et al. (2004) delivered computerised PNF messages (via on-screen messages) to university students who consume large quantities of alcohol; these messages outlined their own drinking behaviour, their current perceptions of peers’ drinking (descriptive norms), and how these differed to the actual norm. The intervention was successful at helping to change normative perceptions and reduce personal alcohol consumption. Nevertheless, it can still be unclear when delivering computerised SNA feedback whether individuals have fully attended to and engaged with the feedback as participants can navigate away from SNA feedback and/or be distracted by external stimuli (Neighbors et al., 2012). 

[bookmark: _Toc97310436]3.6 Different forms of ‘social norm’ interventional studies 
It is important to acknowledge that ‘social norms’ is a widely-used term that can be interpreted differently by authors (Berkowitz, 2005).  This has led to different forms of ‘social norm’ interventional studies, with not all studies being guided by the assumptions set out in the SNA (Dempsey et al., 2018; Perkins & Berkowitz, 1986). There has been extensive research that investigates whether social norms feedback can be used as a method to promote behaviour change (Tankard & Paluck, 2016) as a way to help improve an individual’s health and well-being (Mollen et al., 2013). However, there are differences in the literature in how social norms are defined (Jackson et al., 2003; Louis et al., 2007; Woodward et al., 1996) and how they have been used as a behaviour change strategy (Arbour-Nicitopoulos et al., 2010; Mollen et al., 2013; Nyborg et al., 2016; Thomas et al., 2016). It is important to note that there are numerous ‘social norms’ interventions that seek to improve dietary behaviours, but these studies (Burger et al., 2010; Collins et al., 2019; Robinson et al., 2014; Sharps & Robinson, 2016; Thomas et al., 2017) are not guided by the assumptions of the SNA as they do not aim to identify current normative misperceptions and/or do not attempt to challenge normative misperceptions and/or do not measure normative perception change (Dempsey et al., 2018).  
It is not always clear whether social norms studies have been guided by the assumptions of the SNA, which can influence the conclusions drawn about the effectiveness of the approach (Dempsey et al., 2018; Perkins, 2003b). For example, Wechsler et al. (2003) aimed to compare universities that have implemented SNA campaigns to reduce alcohol consumption of students. They reported little interventional effect on decreasing alcohol consumption and concluded that there is limited evidence that such SNA interventions will decrease unhealthy alcohol consumption. However, Perkins et al. (2005) criticised the study and suggested that Wechsler et al. (2003) did not properly establish whether SNA interventions had actually been conducted. Berkowitz (2005) and Perkins (2003b) suggests that inconsistency in reported outcomes of SNA interventions may be owing to the lack of fidelity to the SNA. Further, Perkins (2003) also states that poor implementation of SNA interventions could affect the results of studies, with the suggestions that poor implementation could include: confusing messages; lack of dosage; short interventions; short-term follow-up; and not measuring normative perceptions at baseline as well as post-intervention so to evaluate the proposed mechanism of change which is that changing misperceptions leads to changes in behaviour. SNA interventions should be carefully planned and guided by the assumptions to ensure fidelity to the approach (McAlaney et al., 2010).

[bookmark: _Toc97310437]3.7 SNA as a strategy to address a range of unhealthy behaviours 
Although the SNA was first developed to reduce unhealthy alcohol consumption amongst college students, it has shown promise for addressing a variety of unhealthy and risky behaviours. For example, a study by Neighbors et al. (2015) used personalised SNA feedback (descriptive norms) to target college students’ gambling behaviours. Results indicated that following the SNA interventions, students who had more accurate normative perceptions about quantities lost and won were less likely to gamble. They also found that changes in perceived norms mediated the intervention effect supporting the proposed mechanism of the SNA which is that changing misperceptions leads to changes in behaviour. Other successful SNA interventions have targeted smartphone use (McAlaney et al., 2020), bullying (Perkins et al., 2011), sunscreen usage (Reid & Aiken, 2013), tobacco use (Crosby et al., 2018; Linkenbach & Perkins, 2003; Sheikh et al., 2017), gambling (Neighbors et al., 2015) and traffic safety (Perkins et al., 2010). 
There is some discussion whether adolescents in particular may be more sensitive to perceived social norms than other age groups as they are driven by a fundamental need to conform to group norms as a way to seek peer approval and to avoid social rejection (Pedersen et al., 2015; Perkins et al., 2011; Stok et al., 2018; Van Hoorn et al., 2017), and are at an age where they are more likely to engage in risky or unhealthy behaviours (Gardner & Steinberg, 2005). SNA-based interventions have often targeted young adults, predominantly recruiting from a university setting (Berkowitz, 2005). A small number of studies have started to address this gap in the literature by delivering SNA-based interventions in different settings, e.g. hospitals (Crosby et al., 2018), hotels (Goldstein et al., 2008), schools (Perkins et al., 2011; Sheikh et al., 2017), and in the community (Linkenbach & Perkins, 2003; Perkins et al., 2010), targeting different population groups ranging from military personnel (Hitt & Massi Lindsey, 2020) to adolescents (Perkins et al., 2011; Vallentin-Holbech et al., 2018). More research is still needed to understand the applicability of the SNA as a behaviour change strategy targeting other population groups and unhealthy behaviours beyond the alcohol consumption of university students. 

[bookmark: _Toc97310438]3.8 The potential of the SNA to improve unhealthy dietary behaviours 
Eating behaviours are strongly socially shaped with the food choices of peers and the amounts that others around us eat having a powerful effect on personal consumption (Stok et al., 2016). Adolescence is a period of development where young people become more sensitive to peer norms than parental norms (Cruwys et al., 2015; Stead et al., 2011); and adolescents will adjust their personal dietary behaviour to align with the perceived normative dietary behaviour of peers which is motivated by a fundamental need for peer approval (Foulkes et al., 2018;  Perkins et al., 2010, 2018; Stok et al., 2016). Consistent with the research exploring other behaviour domains (e.g. alcohol and tobacco intake) there is evidence that these perceptions tend to be inaccurate and that these misperceptions of peers’ behaviours can be predictive of one’s own behaviour (dietary choice and amount consumed) (Lally et al., 2011; Perkins et al., 2011; Stok et al., 2018). For example, Perkins et al. (2018) found that adolescents and young adults (10– to 21-year-olds) overestimate sugar-sweetened drinks intake of their peers (descriptive norm) and the greater the number of sugar-sweetened drinks individuals perceived their peers to consume, the more they themselves consumed. Perkins et al. (2018) also noted that adolescents and young adults demonstrated gender bias about the perceived normative dietary behaviour of peers, with both males and females perceiving male peers to consume more sugar-sweetened drinks and less fruit and vegetables than female peers. Perkins et al. (2018) concluded this may be influenced by how social media communicates information to adolescents and young adults which emphasizes the differences in dietary behaviours of males compared to females (Beardsworth et al., 2002). 
Research indicates that injunctive norms may have a weaker effect on personal dietary behaviours in adolescents than descriptive norms do (Lally et al., 2011; Mollen et al., 2013; Stok, 2014). For example, Lally et al. (2011) found that older adolescents (16– to 19-year-olds) who overestimate unhealthy snacking and sugar-sweetened drinks intake of their peers (descriptive norm) consumed more unhealthy snacks and sugar-sweetened drinks themselves. Their research also indicated that even though adolescents misperceived peers to have more positive attitudes (injunctive norms) towards sugar-sweetened drinks and unhealthy snacks than was the case, this did not predict adolescents’ personal consumption. There is some suggestion that for adolescents the importance of injunctive norms may differ across situations, with injunctive norms being useful for making sure behaviour will be seen to be socially acceptable and descriptive norms being more important for making quick decisions about appropriate dietary consumption, e.g. food choices (Hang et al., 2020; Jacobson et al., 2011).  
In summary normative perceptions have a powerful effect on the development and maintenance of unhealthy dietary behaviours of adolescents (Lally et al., 2011; Perkins et al., 2010; Stok et al., 2016). Adolescents tend to overestimate peers’ unhealthy dietary behaviours and will adjust their personal dietary intake to be in line with what they perceive socially-connected peers to consume (Stok et al., 2018). These normative dietary-related misperceptions that influence adolescents’ personal dietary consumption are more likely to encourage unhealthy instead of healthy dietary behaviours (Croll et al., 2001). Although the SNA has not yet been applied to reduce unhealthy dietary behaviours of younger adolescents, interventions using SNA feedback have shown promising results in health promotion and prevention in adolescents, demonstrating that by providing accurate normative feedback about peers’ behaviour, various unhealthy behaviours can be reduced, e.g. alcohol and tobacco intake (Linkenbach & Perkins, 2003; Perkins et al., 2011; Vallentin-Holbech et al., 2019).	

[bookmark: _Toc97310439]3.9 Conclusion 
Social norms exert social influence by prescribing what are, and are not, appropriate behaviours, and engagement in behaviour is related to perceived social pressures (Cialdini & Trost, 1998); however, these perceptions are not always accurate and can promote unhealthy behaviours (Perkins & Berkowitz, 1986). The literature demonstrates that normative misperceptions have a strong and predictive influence on personal behaviours and related attitudes across a range of unhealthy behaviours (Lewis et al., 2007; Perkins & Berkowitz, 1986; Pischke et al., 2012, 2015). SNA operates on the premise that correcting these exaggerated perceptions with accurate normative information should lead to a decrease in the unhealthy behaviour (Perkins & Berkowitz, 1986).There is consistent evidence that supports challenging these normative misperceptions using an SNA intervention can lead to a reduction in unhealthy behaviours (Haines et al., 2003; Neighbors et al., 2015; Perkins et al., 2011; Reid & Aiken, 2013). Nevertheless, more research is still needed to understand the applicability of the SNA as a behaviour change strategy for other populations outside of a university setting, specifically adolescents.  Consistent with research focusing on other behaviours, individuals have been shown to misperceive the unhealthy dietary behaviours of peers, and these misperceptions are predictive of personal behaviour (Ball et al., 2010; Lally et al., 2011; Neighbors et al., 2006; Perkins et al., 2010, 2018). These studies support the idea that providing accurate, credible, group level social norms feedback would be a feasible strategy to help challenge commonly held normative misperceptions of unhealthy dietary behaviours. Research is needed to fully explore whether challenging normative dietary perceptions of adolescents using an SNA intervention would lead to a reduction in personal unhealthy dietary behaviours and a positive change in related attitudes. 
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[bookmark: _Toc97310441]4.1 Chapter overview
The present thesis sets out to apply the Social Norms Approach (SNA) to reduce unhealthy dietary behaviours amongst secondary school students. Chapters 2 and 3 demonstrate there is a need for research that employs effective school-based interventions to address unhealthy dietary behaviours of younger adolescents, and that an SNA intervention could be a feasible behaviour change strategy to address these unhealthy dietary behaviours. This Chapter will firstly outline the aim and objectives of the thesis, secondly discuss the research paradigm chosen by the researcher, thirdly discuss the methodologies selected to address the aim and objectives of the thesis and lastly, discuss the ethical considerations of the research.

[bookmark: _Toc97310442]4.2 Thesis Aim and objectives 
Following the review of the literature, this thesis aims to examine whether an in-school SNA intervention can be applied to reduce the unhealthy dietary behaviours of secondary school students. 

The main aim of the thesis was addressed through several objectives which were: - 
1. To understand the perceived influences and barriers associated with healthy and unhealthy food choices amongst secondary school students.

2. To develop an in-school SNA intervention which targets unhealthy dietary behaviours of students.

3. To test for the existence of dietary-related misperceptions amongst students and whether these misperceptions are associated with personal behaviour.

4. To test the feasibility of the in-school SNA intervention to reduce unhealthy dietary behaviours of students.

5. To evaluate the intervention by exploring participants' experiences and perceptions of the in-school SNA intervention. 

Figure 2 shows how the objectives are addressed through the Chapters of this thesis. The arrows in the diagram indicate the order in which the studies were conducted. 
[bookmark: _Toc97557149]Figure 2. Diagram to show thesis Chapters/Studies and objectives.
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[bookmark: _Toc97310443]4.3 Research paradigm 
A research paradigm is a set of beliefs that are shared amongst researchers about how knowledge should be gathered, understood, and interpreted (Kuhn, 1962). Within research there are two main paradigms, namely positivism and constructivism, with each paradigm having a different perspective on the ontology, epistemology, and methodology of research (Antwi & Hamza, 2015). In brief, a positivist approach to research is based on the idea that there is a single reality and true knowledge is gathered through unbiased rigorous quantitative methodologies (O’Leary, 2007). In contrast, a constructivist approach to research is underpinned by the belief that there is no one single reality and knowledge is constructed through individuals’ experiences which can be explored using qualitative methodologies (Kim, 2005). There is much debate about which paradigm is most appropriate and whether qualitative and quantitative methodologies can be mixed as there are differences in ontological and epistemological positions (Hathaway, 1995; Williamson, 2005). Researchers have pointed out that these two paradigms instead represent different ends on a continuum, and a third paradigm resides in the middle ‘pragmatic approach’ which is based on the belief that it is not possible to understand the ‘truth’ about the real world by one single method (Newman et al., 1998). 
Pragmatists believe that world views can be both personally unique and socially shared (Kaushik & Walsh, 2019; Morgan, 2014) as no two individuals can have identical experiences, yet still there is a varying degree of shared experiences between individuals creating shared beliefs (Kaushik & Walsh, 2019). Pragmatic researchers believe that no single approach can be adapted for use by all studies, but rather a variety of research approaches, methods and techniques can be adapted for use in many different research contexts (Haq, 2014). In adopting this view, a researcher can choose the research design and methodology approach that best addresses the aims of the research (Tashakkori et al., 1998). As a paradigm it is flexible in its approach to allow for a combination of various methods to understand a variety of perspectives, with both quantitative and qualitative methods contributing to the advancement in knowledge (Brierley, 2017; Plath, 2006). 
Designing and implementing health-related interventions can be challenging as the real world is complex and consideration needs to be given to everyday realities of individuals and communities, where social and environmental factors can be entwined with health behaviours and outcomes (Cornish & Gillespie, 2009; Teddlie & Tashakkori, 2011). Mixed-methods research integrates qualitative and quantitative approaches, which can allow researchers to present a more complete picture of the research by comparing, validating or triangulating the results (Ivankova et al., 2006). Qualitative research can be used prior to, during or after quantitative studies, to help explain processes and outcomes of interventions, and as a way of enhancing the linkage between evidence and practice (Dixon-Woods et al., 2001). For this reason, a pragmatic approach was adopted for the present research on the basis that a mixed-methods design was the most appropriate to address the stated aims and objectives of the thesis (Section 4.2).
Mixing of data can be done in a single study or by using multiple studies, and there are several mixed-methods research designs (Creswell & Plano Clark, 2011). There are several different mixed-methods research designs including: (1) Congruent, where both quantitative and qualitative data are collected and analysed concurrently; (2) Sequential (explanatory and exploratory) where qualitative data are collected and analysed to inform quantitative data collection or vice versa; and (3) Embedded, where the main design of the study is either quantitative or qualitative with the alternative data collection approach embedded within the study to help answer a complementary question (Creswell et al., 2011; Ivankova et al., 2006). This thesis uses a mixed-methods sequential design where the qualitative findings from Chapter 5 are used to inform the development of the quantitative study presented in Chapters 7 and 8 (Chapter 6 provides details of how the qualitative findings, along with the literature and input from key stakeholders, informed the development of the intervention). Then Chapter 9 using qualitative methods explores participants’ experiences of the quantitative research phases (the cross-sectional survey and interventional study detailed in Chapters 7 and 8).  Lastly, Chapter 10 discusses the findings from across the research reported in Chapters 5, 7, 8, and 9 to provide a more complete picture of the topic under investigation and to consider areas that require further improvement.

[bookmark: _Toc97310444]4.4 Qualitative versus Quantitative research 
As previously discussed, the present research follows a pragmatic approach using a mixed methods design. To understand the merits of, and provide further justification for choosing a mixed methods design, this section will provide an overview of qualitative and quantitative research. Quantitative research is a method of enquiry used to test theories and hypotheses, which involves the systematic collection of numeric data about a phenomenon, using standardized measures and statistical analysis (Hammarberg et al., 2016): commonly collecting data using questionnaires, observations, and informational databases (James & Kerr, 2005; Ponto, 2015). Quantitative research benefits by producing factual and reliable outcomes, that are objective and can be generalisable to a wider population (Polit & Beck, 2010). Nevertheless, quantitative data does not pay attention to or explore the level of meaning of participants (Morris, 1991).
In contrast, qualitative research is a method of enquiry used to answer questions about people’s experiences and perspectives, which involves gathering, organising, describing and interpreting written, verbal or visual data (Hammarberg et al., 2016). Commonly collecting data using interviews, focus groups, and observations where the chosen method depends on the research question, context, and topic, under consideration (Paradis et al., 2016). Qualitative research is concerned with exploring the dynamics of social relations to understand aspects of reality that are not quantifiable (Queirós et al., 2017). Qualitative research can be used to simplify  data without removing the richness and complexity of the underlying meaning (Ochieng, 2009). Nevertheless, qualitative research alone tends to be inadequate to make population-level conclusions (Harding & Gantley, 1998).
Neither qualitative nor quantitative research is superior to the other, there are strengths and weaknesses in both approaches (Al-Busaidi, 2008). When used in combination, qualitative and quantitative methods work in harmony to allow for a more robust analysis, by nurturing the strengths of both approaches (Tashakkori et al., 1998). For example, a qualitative process evaluation of an intervention could provide important insights into participant perceptions and experiences of the intervention, which may not be apparent from the quantitative outcome measures. When combined, qualitative and quantitative methods can provide a more complete picture of the phenomenon under investigation (Busetto et al., 2020). 


[bookmark: _Toc97310445]4.5 Methods
This section outlines the specific qualitative and quantitative methodologies selected to address the thesis aim and objectives, along with justifications for the proposed studies (specific methods and procedures used for individual studies are described in more detail in the respective Chapters). Two secondary schools from the North and Midlands of England were recruited to participate in this body of research; studies’ individual recruitment methods are discussed in the respective chapters. 

[bookmark: _Toc97310446]4.5.1 Focus groups 
Focus groups are described as a qualitative approach to gain an in-depth understanding of social issues, offering a platform for differing world views (Orr, 1992). Focus groups help generate discussion and debate about a research enquiry which allows a researcher to learn about collective views and beliefs, and to consider the underlying meaning for those individuals (Nyumba et al., 2018). A benefit of focus group discussions is that they are a flexible technique and can be adapted for use at any phase of the research (Adler et al., 2019; Nyumba et al., 2018). Focus groups can be used to explore topics and gather information that can be used in later stages of research, e.g. when developing interventions (Ayala & Elder, 2011). Information obtained from focus groups discussion can provide insight into ‘local knowledge’ in an environment that is unfamiliar to the researcher (Cornwall & Jewkes, 1995). Understanding local knowledge is highly important when developing an intervention as it is essential to accurately understand problems, and aids in the construction of an effective intervention as knowledge is rooted in local context (Hughes, 2003). Focus groups can be also used in the latter stages of research to clarify and extend findings, or evaluate research by exploring the perceptions of individuals who participated (Marley et al., 2016). 
 	Focus groups were selected as the chosen method of collecting data for the studies reported in Chapters 5 and 9. Chapter 5 employed focus groups to explore students’ perceptions about the influences and barriers associated with healthy and unhealthy food choices whilst Chapter 9 focused on using focus groups to evaluate an in-school SNA intervention by exploring students’ experiences. It is acknowledged that face-to-face interviews would have allowed for a more intense in-depth consultation and could have helped gain insight into participants’ perspectives.  However, interviews neglect consideration of how the group dynamic and debate help enrich the conversation and lead to a diverse understanding of the topic (Clow & James, 2013). The dynamics of sharing and comparing understanding and views in focus groups can yield more insight than the same number of interviews (Nyumba et al., 2018). Therefore, the focus group methodology was chosen because of its flexibility to be used at different stages of the research and further, its ability to explore multiple viewpoints generated through group discussion which could not be captured in an interview.  

4.5.1.1 Reflexive Thematic analysis 
Thematic analysis is the process of identifying patterned meaning within qualitative data to understand individuals’ perceptions and experiences about a given phenomenon or topic (Braun & Clarke, 2006, 2019). Unlike other analytical methods that are theoretically informed, for example, grounded theory (Glaser et al., 1967) and interpretative phenomenological analysis (Smith, 1996), thematic analysis is a flexible approach as it can be used within different theoretical frameworks and modified for the needs of many studies (Braun & Clarke, 2006).  Thematic analysis is a powerful but flexible method for analysing qualitative data (Kiger & Varpio, 2020) and because of this flexibility, this method was chosen to analyse the data in this thesis. 
There are three principal approaches to thematic analysis: (1) coding reliability; (2) codebook; and (3) reflexive (Braun & Clarke, 2019). Coding reliability approaches emphasize the measurement of accuracy when coding data (Byrne, 2021). Themes are typically understood to summarize what individuals said in relation to a specific topic (Braun & Clarke, 2019). Codebook approaches, such as framework analysis (Ritchie & Spencer, 1994), sit in between coding reliability and reflexive approaches. Similar to coding reliability approaches, codebook approaches adopt the use of a structured codebook but instead consider, like reflexive approaches, the interpretive nature of data coding (Braun & Clarke, 2019). A reflexive approach emphasizes the researcher’s role in knowledge production (Braun & Clarke, 2019). Themes are considered to represent the researcher’s interpretations of the patterns of meaning evident across the dataset (Byrne, 2021). A codebook approach was adopted to analyse the data in Chapter 5 in order to help retain the individual voices of students to allow for an exploration of sex differences in terms of healthy eating behaviours and perceived influences on eating behaviours. A reflexive approach was adopted to analyse the data in Chapter 9 to allow for an exploration of both students’ and teachers’ experiences and perception of the in-school SNA intervention.
These thematic analysis approaches are flexible and can be conducted using either an inductive or deductive approach (Nowell et al., 2017). An inductive approach develops codes and themes direct from the raw data, and the themes are strongly linked to the data (Braun & Clarke, 2006). In contrast, a deductive approach develops codes and themes informed by a researcher’s theoretical interest, so this approach may provide a more detailed analysis of specific aspects of the data but often does not produce a rich description of the overall data (Braun & Clarke, 2006). For this reason, an inductive approach was appropriate for the qualitative data gathered in this thesis (Chapters 5 and 9).
[bookmark: _Toc84678922]
[bookmark: _Toc97310447]4.5.2 Questionnaires 
Questionnaires are a well-established data collection tool that gather information from individuals  using a set of items which provide insights into a topic of interest (Lavrakas, 2008) and are commonly used to collect information about behaviour, attitudes, and behavioural intentions (Ames et al., 2016; Gupta et al., 2018; Veugelers & Fitzgerald, 2005; Zahra et al., 2014).  Questionnaires are flexible and can be used not only to collect quantitative data using closed-ended responses but can also be used to collect qualitative data exploring individual experiences and perceptions using open-ended response options (Zohrabi, 2013). The advantages of questionnaires are that they are simple to deliver and can be used to collect a large amount of data in a limited amount of time (Kelley et al., 2003). There is some discussion about whether self-report questionnaires are an accurate measurement tool since individuals can provide inaccurate responses creating bias, which may be influenced by long questionnaires and difficult-to-understand items and/or participants providing socially desirable responses (Althubaiti, 2016). When aiming to collect information about dietary behaviour, observational data might provide more accurate reflection of individual behaviour (Pesch & Lumeng, 2017); nevertheless, this can be cumbersome especially when there is a large sample size (Kaplan et al., 2014) and poses a difficulty when trying to compare changes in a specific behaviour, e.g. snacking, or fruit and vegetable consumption. Collecting data via observations may also lead to bias as individuals may alter behaviour under observation (Hawthorne effect) (Brannigan & Zwerman, 2001) and this method is restrictive as it is unable to collect data on attitudes, behavioural intentions, and normative perceptions. Researchers have pointed out that if data collection methods that collect self-report data are correctly applied, they can provide a wider range of responses (Zhu et al., 1999), and questionnaires can be valuable in obtaining participants’ perceptions, views and opinions (Althubaiti, 2016).
Therefore, questionnaires were the chosen methodology for the studies reported in Chapters 7, 8 and 9 as they can be used to collect both qualitative and quantitative data, and they can be used to collect a large amount of data in a short space of time about personal behaviour, attitudes, behavioural intentions, and normative perceptions. Chapters 7 and 8 employed questionnaires to collect quantitative data about students’ dietary behaviours, related attitudes, behavioural intentions, and normative perceptions, whilst Chapter 9 used questionnaires to collect both qualitative and quantitative data on teachers’ experiences of delivering the in-school SNA intervention. Questionnaires were designed in collaboration with the schools to ensure items were short and unambiguous to reduce bias. As the studies’ aims and objectives differed, the data were analysed in different ways, therefore further information about the analyses employed and why can be found in the respective Chapters. 

[bookmark: _Toc97310448]4.6 Ethical considerations
Ethical consideration is one of the most important aspects of developing research, to protect participants from physical or emotional harm (Shaw et al., 2011). When designing the studies in this thesis, thought was given to several important ethical considerations including participants’ informed consent or assent for children (assent refers to the agreement by a child to participate in research), anonymity, and confidentiality. Therefore, all participants were provided with an information sheet, a consent or assent form and debrief form in which the purpose of the research was described, terms of consent or assent were outlined, along with how the data were to be used. When carrying out any research with children, consideration needs to be given to how assent is obtained so that children fully understand they have a choice to participate and withdraw, they understand what participating entails and how their data will be used (Shaw et al., 2011). This was carefully considered and discussed with the schools, and age-appropriate information sheets were created that fully informed participants of what would be asked of them and how the data would be used and their right to withdraw; participants provided assent prior to participation in the research. All resources were reviewed by schools to ensure they were clearly written and unambiguous. 
As student participants were under the age of sixteen, parents and guardians were also provided with an information letter and consent forms. Opt-in consent was sought from parents/guardians in Study 1 (Chapter 5) which led to a number of students expressing an interest in participating but they were unable to do so because parents/guardians had not returned the consent forms which impacted recruitment.  Opt-in parental consent can lead to a lower response rate and a more skewed sample than when using an opt-out parental consent (Crow et al., 2006; Doumas et al., 2015). After consultation with the schools, the researcher believed, and the schools recommended, that parental consent forms should be opt-out since the research posed minimal risk to their students, school-parent communication can be poor, and students will be asked to provide their own assent. Therefore, all subsequent studies (Chapters 7, 8 and 9) used opt-out parental consent forms (which were approved by the Research Ethics Committee at Staffordshire University). Ethical approval for all studies was gained prior to the implementation of the General Data Protection Regulation (GDPR) 2018.
Anonymity is described as one form of confidentiality, where a participant’s identity is concealed to help ensure their confidentiality so that an individual will be never connected to the data presented about them (Saunders et al., 2015). To provide anonymity in the qualitative phases of the research (Chapter 5 and 9), all identifiable information relating to the participants’ personal information (e.g. names), the school, or any other organisation or individual, was removed from the transcripts and real names replaced with pseudonyms. Focus group recordings alongside their corresponding transcriptions were kept on a password-protected computer. To provide anonymity and confidentiality in the qualitative phases of the research (Chapter 7 and 8), students were asked to create a password that would be used as a participant identifier and paper assent forms were stored in a locked filing cabinet separate from any questionnaires. 
Individual schools provided permission to conduct research within the school and all phases of the research conducted in the schools were approved by the Ethics Committee at Staffordshire University prior to data collection: as the research was conducted with children, all studies were subjected to a full ethical review. To further ensure the safety and wellbeing of the students, the researcher was also subject to an enhanced DBS check.

[bookmark: _Toc97310449]4.7 Summary
A mixed-methods approach was adopted to address the main aim of the thesis through meeting the objectives (Section 4.2). The research paradigm, methods of data collection, analysis and ethical considerations have also been discussed in consideration of the scope of this research. Full details of the methods, procedures, and analysis of data for the individual studies are described in full in the respective Chapters.
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A qualitative study investigating food choices and perceived psychosocial influences on eating behaviours in secondary school students













This chapter has been published as:
[bookmark: _Toc84678926]Calvert, S., Dempsey, R. C. & Povey, R. (2020). A qualitative study investigating food choices and perceived psychosocial influences on eating behaviours in secondary school students. British Food Journal, 122(4), 1027-1039.

[bookmark: _Toc97310451]5.1 Chapter overview
The research presented in this Chapter sets out to explore the perceived influences and barriers associated with healthy and unhealthy food choices amongst 11- to 13-year-old secondary school students.  It is important to understand adolescents’ views and motivations for engaging in certain eating behaviours, to identify effective ways of improving their dietary behaviours.  

[bookmark: _Toc97310452]5.2 Introduction
Childhood obesity is one of the most serious global public health challenges for the 21st Century according to the World Health Organisation (Public Health England, 2016). Recent research has indicated that 63 % of adults in England are either obese or overweight, with 34% of children being overweight or obese by the age of 11 (NHS, 2018). Younger generations are becoming obese at an earlier age and remaining obese for longer (Johnson et al., 2015), this can have associated risks later in life, including an increased risk of heart disease, diabetes, and liver disease (Ipsos, 2014; NHS, 2018). Eating behaviours that are formed in adolescence and continue into adulthood can become resistant to change (Winpenny et al., 2017). Adult weight problems may stem from problematic eating behaviours that start in childhood; therefore, interventions and research should focus on improving childhood eating behaviours to minimise longer-term negative health outcomes (Craigie et al., 2011; Wisniewski & Chernausek, 2009). It is crucial to understand why adolescents make unhealthy food choices to identify effective ways of improving their dietary behaviours.  
Children who are progressing to secondary education (typically aged between 11-12 years old in the UK) are at a stage in their lives where they have increasing independence, including greater control over their own diets and eating behaviours (Bassett et al., 2008; Contento, 2010). Research suggests that transitioning into early adolescence can be accompanied by undesirable changes in eating behaviours (Lytle et al., 2000), for example, the increased consumption of sugary-sweet beverages and nutritionally-poor snacks (Bauer et al., 2009; Siega-Riz et al., 1998) and the lack of consumption of healthy foodstuffs, i.e. fruit and vegetables (Larson et al., 2007). Teenagers in England are one of the heaviest consumers of sugar-sweetened beverages compared to the rest of Europe (Hagell et al., 2013) and as many as 17% of secondary school students consume foods high in fat, salt and sugar and low in nutritional value on a daily basis (Zahra et al., 2014). British adolescents regularly do not meet national nutritional guidelines, for example just under half (48%) of adolescents do not eat the recommended five portions of fruit and vegetables a day (Stevenson et al., 2007). Studies have shown that although adolescents have the correct knowledge of which behaviours constitute healthy eating, for example eating the recommended five-a-day portions, they do not necessarily practise these behaviours (British Nutrition Foundation, 2015), suggesting that there could be other influences on dietary behaviour aside from food knowledge. There are also some sex differences in food preferences and dietary behaviours in this age group (Feeney et al., 2014; Ogden et al., 2012), such as adolescent girls having a higher liking for fruit and vegetables compared to boys (Wind et al., 2007), and boys tending to eat fewer fruit, vegetables, low-fat foods, and drink more sugar-sweetened beverages, than girls (Beer-Borst et al., 2000; Neumark-Sztainer et al., 1998). 
Factors influencing obesity can include societal, economics, cultural, environmental and genetic factors (Albuquerque et al., 2017). Obesity levels in children have been strongly related to socioeconomic status (SES) (El-Sayed et al., 2012), with obesity prevalence among children in the UK increasing in accordance with the increase of socioeconomic deprivation (NHS, 2019). The prevalence of overweight and obese 11-15 year olds is nearly double in the most deprived areas of the UK compared to the areas with the lowest levels of deprivation (McLennan et al., 2011; NHS, 2018). Adolescents living in deprived areas of the UK are more likely to report frequently consuming a large amount of fast food and sugary-sweetened beverages, and consuming a limited number of fruit and vegetables (Noonan, 2018). Adolescence is an important time in which to develop and maintain a healthy diet, particularly as this is a key stage of growth and development (Conolly & Davies, 2018). Therefore, more research is needed to understand barriers and influences to having healthy dietary behaviours in this population.   
There is a distinct lack of qualitative research investigating the influences on 11-13-year olds’ eating behaviours despite the importance of understanding the influences on healthy eating behaviours in this key age group, especially in socioeconomic deprived areas. Previous research has tended to sample either primary school-aged children (aged up to 11 years) or participants who are aged 16 years and older, with limited research focusing on secondary schools in deprived areas in the UK. Therefore, the purpose of the current qualitative study was to explore the perceived psychosocial influences associated with healthy and unhealthy food choices amongst secondary school students living in socially deprived areas in England. In addition, the study explored the perceived barriers to healthy eating and investigated possible sex-specific differences in students’ opinions and perceptions related to eating behaviours.  

[bookmark: _Toc97310453]5.3 Methods
[bookmark: _Toc97310454]5.3.1 Design
This study took a qualitative approach using focus groups and thematic framework analysis (Ritchie & Spencer, 1994) to analyse the data and to allow an exploration of possible differences in views between sexes. Nine semi-structured focus groups (5 girls-only and 4 boys-only) were conducted with secondary school students from May to July 2016. A focus group design was employed to help obtain a greater level of understanding of perceptions of students through the flow of conversation. Krueger and Casey (2002) suggest collecting data via focus groups is beneficial because it allows participants to interact, which leads to a greater depth of conversation allowing for a better understanding of the topic.  Ethics approval was gained from the Ethics Committee at Staffordshire University (Appendix 2). 

[bookmark: _Toc97310455]5.3.2 Participants
[bookmark: _Hlk25572275]Students from two secondary schools in deprived areas of the North (School A) and Midlands (School B) of England were recruited for this study. Unemployment rates for the surrounding areas of the schools were 35.3% and 30.8% respectively and both schools’ surrounding areas fell within the 30% most deprived areas of England (Smith et al., 2015). Students aged 11-13 years old (within the English schooling system these students will be in years (grade) 7 or 8) with opt-in parental or guardian written consent took part in the study. Nine focus groups (6 x School A and 3 x School B) with a total number of 46 participants (21 boys and 25 girls) were conducted, with focus groups ranging in size from 4-7 participants.

[bookmark: _Toc97310456]5.3.3 Materials
A set of standardised open-ended questions and prompts were used to guide the discussions (Appendix 7). The questions helped to investigate the perception of the students’ barriers, influences and facilitators to healthy eating, and, potentially, how unhealthy behaviours could be improved. 

[bookmark: _Toc97310457]5.3.4 Procedure
Both schools sent letters and opt-in consent forms explaining the nature of the study to parents of all students aged 11-13 years old (those in years (grade) 7 or 8) (Appendix 3). The schools allocated a classroom to be used to conduct the focus groups. Prior to the commencement of the discussions, participants were asked to read an information sheet (Appendix 4) outlining the topic area to be discussed. Following this, participants were asked to agree to a set of guidelines (Appendix 5) pertaining to the confidential nature of the group discussion and the conduct of the discussions. Prior to starting the discussions, the students were asked to give assent (Appendix 6) in addition to the parent/guardian opt-in consent forms. The focus group discussions lasted an average (mean) time of 26 minutes. Following the focus groups, participants were thanked for participating in the research and were provided with a debriefing form (Appendix 8). The focus groups were recorded with a Dictaphone and transcribed verbatim, with all identifying information removed and real names replaced with pseudonyms.

[bookmark: _Toc97310458]5.3.5 Data Analysis
The transcripts were entered into NVivo Pro 11 software (QSR International Pty Ltd, 2016). The analysis was guided by Framework Analysis stages (Ritchie & Spencer, 1994) which were: familiarization, this required immersion in the data; identifying a thematic framework, involved returning to the data to identify key issues, concepts, and themes, by which the data could then be referenced; indexing, is the process of applying the framework to the data; charting, charts were created to help to start to understand the range of attitudes and experiences for each issue or theme; and mapping and interpretation, reviewing all the charts and the notes as a way of interpreting the data as a whole. The researcher (SC) developed the initial broad framework. At the indexing stage, an independent researcher reviewed the broad framework and applied it to a proportion of transcripts independently. The findings were then discussed to check for consistency in application of the framework and understanding of the descriptions of individual constructs. No changes to the framework were made at this stage. Once the final framework was developed, construct names and descriptions, along with corresponding quotes, were checked again by the researcher (SC) and both supervisors (RD and RP) for meaning and consistency. Some of the names of the main constructs were changed to ensure they reflected the construct content. 



[bookmark: _Toc97310459]5.4 Results
The study’s results are presented according to the three main constructs of the framework, which are: (1) eating patterns and lifestyle; (2) social influences; (3) environmental influences.

[bookmark: _Toc97310460]5.4.1 Eating patterns and lifestyle
This main construct describes the participants’ understanding of healthy eating patterns and the potential benefits of these behaviours. This construct has two sub-constructs relating to eating patterns and lifestyle benefits. 

5.4.1.2 Eating patterns
The participants typically discussed healthy eating behaviours in terms of how much food was consumed and that having a balanced diet was considered a healthy pattern of behaviour: “Like a balanced diet and stuff like” (Liam, Year 7). Consequently, the participants believed that to improve eating behaviours they should reduce the amount of unhealthy food that they consume: “I think we need to control it” (Emily, Year 8). Whilst the participants expressed these views, they also reported that they did not always demonstrate these behaviours, with many reporting that they do not have a well-balanced diet, which included not eating regular healthy meals: 

Mia, Year 7: “‘cause they have already ate something in the morning like pack of crisps.”
Researcher: “So they already ate something in the morning, so they are not hungry?”
Mia, Year 7: “Yeah it has made them really hyper.”
Charlotte, Year 7: “I don’t eat anything all day and when I get home all I eat is a packet of noodles”

Regular unhealthy snacking had a seemingly negative effect on the consumption of regular meals for participants of this age; “They will go [to the] shop in the morning and buy their dinner it is just like loads like massive packs of crisps” (Charlotte, Year 7). Not only did participants suggest they do not eat regular meals, but sometimes they do not eat anything at all:

Niles, Year 8: “Some people actually don’t get anything they just go to the football pitch straight away.”
Reuben, Year 8: “Sometimes I don’t”
Nathan, Year 7: “I eat nothing”

It seems that within this age group regular meal consumption is affected by unhealthy snacking; however, this needs to be further investigated to understand why this is the case and whether encouraging regular meals would help reduce unhealthy snacking.  

5.4.1.2 Lifestyle benefits 
Participants identified several short-term lifestyle benefits associated with a healthy diet: “See like if I like eat fruit and that in the morning, I would probably eat I would probably be more energetic ... erm ... yeah” (Chung, Year 7). Boys discussed that the benefits to eating more healthily would be that they would be better at sport and exercise-related activities, for example, Nathan and Archie in Year 7 stated that they would “Play sports better” and “You get fitter”, whereas Paul (Year 7) suggested that you would improve academically: “You get better in lessons because your brain works well on healthy food than it does on like chocolate”. In contrast, girls discussed the benefits of healthy eating in terms of not gaining weight, “You won’t be fat” (Sadie, Year 7), “So if you eat healthy you get skinny” (Ashia, Year 7), and not being bullied due to being overweight, “You don’t get picked on” (Sophie, Year 8). Participants suggested unhealthy eating habits could be improved by increasing their awareness of the associated lifestyle benefits. For example, “I think if people knew what, what the benefits of eating healthy would … have on them maybe they wouldn’t eat so much bad food or junk food” (Noah, Year 7) and “Being able to see like what it does for your body…food… what the advantages of eating healthy” (Liam, Year 7).
	However, both sexes were seemingly aware of the lifestyle benefits related to maintaining a healthy diet, e.g., “Wouldn’t feel ill all the time” (Hazel, Year 8), as well as an understanding of how unhealthy eating behaviours could lead to ill-health. For example, “You get ... erm ... what’s it called now like high blood pressure” (Reuben, Year 8), “You have got a chance of not becoming ill so if you like eat and eat, eat like really unhealthy food then you have got a chance of becoming more ill” (Alison, Year 7). The potential threat of future ill health did not seem to be enough of a motivator to discourage unhealthy eating behaviours amongst this age group. For example, the students also discussed eating unhealthy foodstuffs in their diets which became part of their everyday routine: “Boys at the school - not mentioning any names – go [to the fast-food outlet name] before school and go afterwards that’s like their daily routine” (Toby, Year 8). Students showed an awareness of the short-term lifestyle benefits of having a healthy diet and the potential long-term consequences of an unhealthy diet; however, possessing this knowledge did not seem to affect current eating behaviours in this age group. 


[bookmark: _Toc97310461]5.4.2 Social influences
This construct describes what participants perceived to be the social factors that influence their eating behaviours. This has three sub-constructs, which discuss family influences, peer influences and teasing. 
 
5.4.2.1 Family influences 
The initiation and maintenance of unhealthy eating behaviours was viewed as being influenced by family, specifically the food obtainable at home: “If the parents kept buying loads of food like loads of chocolate and all that” (Alexa, Year 8); also by the food parents provided for students to take to school: “If your mum and dad only put unhealthy stuff in your lunch box” (Rashida, Year 7). Participants also suggested it was influenced by family lifestyle and culture: “I think it depends how you been brought up because if the rest of your family is fat like or really chubby or obese like you might want to follow them and they don’t really buy healthy stuff” (Tasmin, Year 8) and also if “You’re the only one eating healthy while everyone is eating fatty foods” (Logan, Year 7). The participants tended to discuss the negative impact of their family on their dietary behaviours and that their own eating behaviours could be improved if their families’ behaviours were healthier: “I would probably get encouraged by seeing my friends and family eat healthy” (Layla, Year 7); “Probably if you get your mum and dad to help you, they would know” (Ellie, Year 7). 
	
5.4.2.2 Peer influences
Participants discussed at length about peers’ behaviours and how they affected their own dietary behaviours. Participants suggested that because their peers had unhealthy eating behaviours, and that they wanted to be like their peers, many wanted to avoid feeling excluded because of their dietary behaviours: “Others, their friends want to eat unhealthy and they feel left out if they eat healthy… they…” (Tasmin, Year 8); “Some people eating fatty foods around them and they would feel left out so then they would eat fatty foods as well” (Logan, Year 7). Furthermore, the participants felt that if their friends were enjoying unhealthy food so should they: “Why don’t I go and get one ‘cause obviously clearly my mates are enjoying it why shouldn’t I?” (Liam, Year 7). Conversely, the participants suggested that if everyone else ate healthily then they would be encouraged to do the same: “If people around you started to eat healthier that would encourage you to eat healthy” (Aza, Year 7).  It seems that 11–13-year-old individuals are influenced by what they think are socially acceptable behaviours, and if peers adjusted their behaviour, it would encourage an individual’s behaviour to change: “If you see your friends eating something healthy and like they are enjoying it, so you would think… oh they’re enjoying it, so I will try it “(Ashia, Year 7). Therefore, it may be that secondary school students’ perceptions of healthy eating needs reframing to make such behaviours be perceived as more socially acceptable and to promote healthier food choices.

5.4.2.3 Teasing 
Interestingly, only girls, not the boys, discussed the influence of teasing on their dietary behaviours. Girls discussed how they found it difficult to have a healthy diet because they felt uncomfortable if they choose to eat healthily, and that they may be socially excluded if they ate more healthily than their male peers: 

Laura, Year 8: “Boys are the main ones that take the mick out of people, like, basically…weight… by their weight and how they look and everything…” 
Emily, Year 8: “I don’t think they think about what they are saying it really hurts.” 

	Girls also talked about finding it difficult to eat healthy foods because they felt judged by the boys: “If there was a boy around then they wouldn’t [eat healthy food] because, they, the boys just go “Uurgh why you eating that? That is disgusting!” (Hayley, Year 8). Boys were perceived to set the precedent on what the acceptable eating norms are at their school, and if the girls do not conform to these, then they are made to feel uncomfortable. 

Harper, Year 7: “They leave all the rubbish, and they like they chuck it at the Year 7’s” 
Sadie, Year 7: “They always throw energy drinks” 
Harper, Year 7: “Bottles, wrappers, tip crisps over us” 

	In addition to teasing, the girls discussed how they were forced to eat unhealthy foods by the boys; “Sometimes eat chocolate because you are forced to, people just force them into your pockets and everything” (Tasmin, Year 8). The girls suggested that they would choose to eat more healthily if they did not feel that the boys disapproved: “If everyone like did it, boys and girls, if everyone did it especially the boys” (Isla, Year 8). The girls discussed being tormented by the boys in their school if they do not conform to the eating practices set by the boys. There was no indication in the group discussions that the boys themselves experienced teasing if they ate healthy foods at school.


[bookmark: _Toc97310462]5.4.3 Environmental factors
This construct describes what the participants perceived to be the environmental factors that influenced their dietary choices. This main construct has three sub-constructs, which discuss unhealthy food cues, perceived food availability, and price. 

5.4.3.1 Unhealthy food cues
Seeing other people eat unhealthy food was discussed as being a strong influence on personal consumption of unhealthy food: “If you see a load of people eating chips you just know you want some” (Nathan, Year 7). Just the mere sight of unhealthy food had a strong influence on eating choices, “Just see chocolate” (Emma, Year 7); “Seeing slushies” (Mia, Year 7), and so could the sight of empty junk food wrappers: “keeping seeing wrappers all over the place” (Layla, Year 7). The smell of certain unhealthy foods was also a cue that would influence the participants’ eating behaviours: “Smelling it” (Layla, Year 7). The media, predominantly television adverts, were discussed as having a significant effect on food choices: “Advertisements [television] can cause you to stop eating healthy ‘cause if you’re sat eating a banana then you see a really nice McDonalds you are going to eat in McDonalds, aren’t you?” (Noah, Year 7). Not only did television adverts influence the participants’ eating behaviour, some felt that they were being directly targeted by these adverts: “Like the adverts are aiming [at] us young children” (Niles, Year 8). The students discussed how they thought adverts for unhealthy foods were trying to demonstrate what is acceptable for children to eat, and what is affordable and appealing to children. 
5.4.3.2 Perceived food availability
The participants believed that they had lots of unhealthy food available to them in their immediate environment including at school, their local shops and at home, compared to healthy alternatives: “They don’t really have healthy stuff anymore you have like baguette pizzas - the healthiest thing here [at school] is probably a sandwich” (Luca, year 8) and participants also suggested “If school sold healthy foods and sold less fatty foods” (Logan, Year 7). The healthy food provided at school was less accessible compared to the unhealthy options: “They have these pots of fruit salads and… but they have them right at the very back in the fridge yeah” (Ashia, Year 7). This is not just at school but also at the supermarket and shops as well: “Sometimes I think that when you go to a supermarket, they put the fruit at the bottom, so you don’t see it very well and the junk food at the top ‘cause you look there” (Alison, Year 7).  Participants were making unhealthier choices because unhealthy foodstuffs were perceived to be more available, more visually accessible, and because healthy alternatives are harder to obtain. There was the perception amongst participants that they had limited choice in their diets as there are no, or few, healthy options available at school or at home: “Yeah there is only like a little place where they are and the rest is all the fatty food” (Harper, Year 7) and “Then you have got all like the junk food like pizza, garlic bread and all that on the right in front of you” (Ashia, Year 7).    Participants discussed that they have less restriction regarding their eating behaviours outside of the school environment and more autonomy to choose what they want to eat or drink: 

Hayley, Year 8: “Well in school we do have these policies, where you are not allowed to drink energy drinks, but outside of school you are just like 'oh I am not in school anymore, you can't tell me what to do’, so I can do what I want and go the shop to buy energy drinks”.

	The convenience and ease of obtaining unhealthy foods aided these choices: “Yeah there is literally just a shop at the end of the road” (Piper, Year 8) and “‘Cause that is the only thing that they can just like eat and go” (Mia, Year 7). The lack of restrictions, and the apparent availability and convenience of unhealthy foods outside of school, lead to the increased consumption of unhealthy foods. Unhealthy foods were seen as being more accessible and considerably cheaper than healthier options, but if healthy foods were more within the participants’ immediate attention, they may be more inclined to choose them: “Like when you walk in the door instead of it being a chocolate the first thing you see, be fruit the first thing you see” (Rashida, Year 7).  
	Furthermore, having a wider variety of healthy alternatives at school was discussed as a way of encouraging healthier eating behaviours: “Yeah if it was healthy stuff, then yeah, more people would probably eat healthier” (Toby, Year 8) and also trying to make healthier choices when there is the option: “When you see shortbreads on the counter then you see an apple next to it, pick up the apple” (Tim, Year 7).  However, participants also discussed the perception that unhealthy foods are more desirable as they taste better than a healthier alternate: The taste, or things like cake, for me like, cake’s really nice - if there was an apple or a cake, I would obviously choose the cake” (Liam, Year 7). Seemingly, the perceived and anticipated taste of these unhealthy foods over healthier choices influenced choice and potential consumption. “You are obviously are going to go for the one that tastes better, I would say bacon obviously” (Liam, Year 7). Providing a healthy alternative alone may not improve eating behaviours, as the perceived taste and desirability of certain foods seems to be associated with their preferred consumption not necessarily the availability. 

5.4.3.3 Price
Unhealthy food was discussed as being cheaper compared to healthy foods, “Healthy food is more expensive than sweets” (Sadie, Year 7), and only what the participants could afford to buy, “Maybe like ... erm ... you have only got enough money to buy that sort of thing and you are really hungry so you have got to eat it” (Reuben, Year 8), particularly as unhealthier foods were more likely to be on sale as a ‘special offer’: “Yeah ‘cause when you go like to the shops you see big bags of crisps for a £1 you think aww yeah” (Niles, Year 8). Unhealthy food choices were typically rationalised in relation to healthy alternatives being too expensive, with sweets and junk food seen as being cheaper because the prices were aimed at children: “‘Cause they know they [children] will buy it” (Layla, Year 7). However, it was unclear if the participants would actually search for a healthy alternative if these discounted unhealthy snacks were the first thing that they see when they enter a shop: “I used to walk with some mates and they were on offer for a quid - they used to get them every day” (Alison, Year 7). 

 
[bookmark: _Toc97310463]5.5 Discussion
The aim of this study was to explore the psychosocial influences associated with healthy and unhealthy food choices amongst 11- to 13-year-old secondary school students living in deprived areas, including the perceived barriers and facilitators associated with healthier food choices. A series of focus group discussions conducted with secondary school students elicited three main framework constructs: (1) eating patterns and lifestyle, (2) social influences, and (3) environmental influences. The framework demonstrates what students understand to be healthy eating behaviours, the benefits of healthy eating behaviours versus unhealthy behaviours, what the influences on eating behaviours are, and potential implications for future research.  

[bookmark: _Toc97310464]5.5.1 Summary of main findings
[bookmark: _Hlk525108840]Students appeared to largely understand what healthy eating patterns are, and in line with prior literature (Neumark-Sztainer et al., 2002), the participants disclosed that they did not always engage in these behaviours themselves. Participants discussed they often do not have regular eating patterns because they would replace regular meals (breakfast, lunch and tea) with unhealthy snacks (high energy snacks) or skip meals completely. Research has suggested that adolescents who frequently snack are more likely to skip main meals (Savige et al., 2007) which can be detrimental to health, as having regular meal patterns is related to healthier food choices (Kelishadi et al., 2017) and better nutritional intake (Larson et al., 2007). However, there is limited research that investigates the long-term effects of unhealthy snacking on overall diets of adolescents. The findings also demonstrated that participants know about the short- and long-term implications of healthy eating patterns but this does not seem to be enough to deter them from unhealthy eating behaviours. Prior research has suggested that adolescents have a lack of concern over eating a healthy diet (Tyrrell et al., 2015) which may be associated with perceptions that they are too young to worry about longer-term consequences of ill health due to a poor diet till much later on in life (Neumark-Sztainer et al., 1999). Lastly, participants suggested that their social and environmental surroundings directly affected their eating behaviours. 
The present study’s findings suggest that adolescents’ social surroundings have an impact on their dietary behaviours, including the influence of the family home environment and, most notably, peer influences at school. Interestingly, participants typically describe family, and peers even more so, as having a negative influence on their eating behaviour by encouraging more unhealthy behaviours, which potentially could make it difficult to change behaviour.  Adolescent peers have been identified as having a strong influence on adolescents’ eating behaviours (Kumar et al., 2016), as individuals at this age become less dependent on their families, develop strong peer networks and have a strong need for peer approval (Coleman, 2011; Winpenny et al., 2017). Participants in this study suggested that they wanted to be similar to their peers, so they would match what they believed their friends were eating, and they suggested if their friends had healthier eating behaviours they would too. Individuals at this age may not want to be seen to be different in terms of their eating behaviours and use the perceived peers’ behaviours as a way of modelling their own behaviour to conform to perceived eating norms (Coleman, 2011). 
A novel feature of the present study’s findings are the sex differences in the perceived social influences on eating behaviour. Girls perceived that boys were judging them and teasing girls who did not conform to what boys’ thought was a socially acceptable eating behaviour. One explanation may be perceived ‘opposite-sex norms’ which assume that an individual’s behaviour is affected by how they think the opposite sex think they should behave (Hummer et al., 2012; LaBrie et al., 2009). Girls within this study were seemingly influenced by the opposite-sex norms set by the boys to eat more unhealthy foods when boys were present. This suggests that the sexes differ in perception which may influence eating behaviours within this age group and may need addressing within future research.
[bookmark: _Hlk10544688]The framework analysis in this study also outlines environmental factors that students perceived as being barriers to consuming more nutrient-rich healthy foods. For example, observing other people eat unhealthy food and seeing certain food advertisements provided cues to eating unhealthily, which may lead to an increase in consumption of unhealthy food (Borzekowski & Robinson, 2001; Gupta et al., 2017).  Furthermore, our findings suggested that there was the perception that there was little or no healthy food obtainable to students in school and at the local shops, which in turn affects food choices. Other studies have confirmed, that (low) availability of healthy food is a perceived barrier to food choice (Kumar et al., 2016). In sum, students seem to hold the perception they consume unhealthy food because healthy food is less available and what is available is expensive and not as desirable as an unhealthy option.

[bookmark: _Toc97310465]5.5.2 Strengths and Limitations 
In terms of strengths of the present study, the use of Framework Analysis has helped to retain the individual voices of the students, understand students’ views of eating behaviours and identify potential sex differences in terms of healthy eating behaviours and perceived influences on eating behaviours. Similar issues with eating behaviours and perceived peer pressure were common to both schools sampled in this study. This is important, as children from the most deprived areas are twice as likely to become obese in adulthood (McLennan et al., 2011), so understanding their views and motivations for engaging in certain eating behaviours is important for interventions targeted at this specific population to help improve dietary behaviours. The qualitative approach taken in this study did not aim to make comparisons (for example, between age groups or poor and rich neighbourhoods), nor did it aim to identify specific groups that are prone to eating more unhealthy foods.  Therefore, future quantitative research designs could explore differences between eating patterns, lifestyle, social influence and environmental influence would be useful.  Although the discussions provided insight into the perceived social influences on eating behaviours, these relationships need testing quantitatively to provide further support for the role of perceived norms on healthy eating behaviours in this age group.

[bookmark: _Toc97310466]5.5.3 Implications for future research  
Due to the various factors within the participants environment, it is impossible to propose any singular intervention to reduce obesity levels within this population.  However, the qualitative findings from this study suggests how future interventions could be developed.   Firstly, participants repeatedly expressed their lack of regular meals in relation to their frequent consumption of unhealthy snacks; therefore, future interventions in this 11- to 13-year-old age group should consider targeting the improvement of regular meal consumption to reduce unhealthy snacking. Secondly, the analysis suggested that participants generally understood what healthy eating behaviours were, but did not always practice them, and their food choices were dictated by their social and environmental surroundings. Therefore, future interventions should target perceive influences on dietary behaviours rather than just aiming to improving healthy eating knowledge alone. Finally, the framework highlighted that participants’ unhealthy eating behaviours were heavily influenced by their socially-connected peers, and, for girls, boys had a negative impact on their food choices through teasing. In relation to this, more research is needed to investigate the effect of perceived sex-related norms on dietary behaviours. Future interventions should consider sex-specific interventional messages, potentially investigating the effect of both same sex-norms and opposite sex-norms to help promote peer acceptance of healthy eating within this age group. 
[bookmark: _Toc97310467]5.5.4 Conclusion
[bookmark: _Hlk10542889]The current study explored the perceived psychosocial influences associated with healthy and unhealthy food choices via a series of focus group discussions with 11- to 13-year-old secondary school students from deprived areas. The results indicated that students generally understood what healthy and unhealthy eating behaviours patterns are, and what the long-term health effects of their eating behaviours could be, but the students openly acknowledged that they often have irregular meals which were associated with unhealthy snacking behaviours. Students’ dietary behaviours were determined by the perceived influences of their social and environmental surroundings, particularly the perceived behaviours of their peers and, for girls, the consequences of not adhering to social norms set by boys at their school. The results indicated that if healthy eating behaviours were perceived to be more socially acceptable and more commonplace amongst their peers, then the students would be encouraged to eat more healthily. Therefore, interventional strategies which aim to improve food choices and eating behaviours for this 11- to 13-year-old age group need to promote the perceived social acceptability of healthy eating (Calvert et al., 2019).     























[bookmark: _Toc97310468]
Chapter 6
The development of an in-school Social Norms Approach intervention to reduce unhealthy dietary behaviours of young adolescents 
 




[bookmark: _Toc97310469]6.1 Chapter overview
This Chapter describes the development of the in-school Social Norms Approach (SNA) intervention which targets unhealthy dietary behaviours of secondary school students (aged 11-12 years of age), which is tested later in this thesis (Chapter 8). It is argued that school-based interventions are best designed through an integration of research evidence, theory, and input from both the target populations and key stakeholders (Wight et al., 2016), to identify and understand what is important, relevant, and feasible, in a school setting (Craig et al., 2008). The SNA intervention outlined here has been designed through an integration of: (1) research evidence (Chapter 2); (2) SNA theory (Chapter 3); (3) input from the target population (Chapter 5); and (4) input from key stakeholders (advisory group of older peers and a teacher) as discussed in the current chapter. This chapter will present an overview of the key findings and recommendations from the previous Chapters (2, 3 and 5), a summary of the key findings from the stakeholder meetings, and then outline how the prior chapters and stakeholders informed the development of the SNA intervention.

[bookmark: _Toc97310470]6.2 Key recommendations and findings from the previous chapters 
[bookmark: _Hlk84421267][bookmark: _Hlk84421384][bookmark: _Hlk84421331]The systematic review (Chapter 2) provided an understanding of school-based interventions that have previously been used to address unhealthy behaviours in adolescents. The narrative review (Chapter 3) discussed the theoretical underpinnings of the SNA intervention, providing an overview of the SNA and how the approach has been used as a behaviour change strategy. The student focus groups (Chapter 5) provided key insights from the target population on the barriers and facilitators to their engagement in healthier dietary behaviours. Table 6 presents the key recommendations from these chapters which informed the development of the intervention. Section 6.4 will provide further details of how these key recommendations and findings informed the SNA intervention.
[bookmark: _Toc97557129]Table 6.  Key recommendation and findings from Chapters 2, 3 and 5 which informed the development of the intervention.
	Chapters
	Key recommendations and findings

	2
	Systematic review
	· Involve student peers in the intervention design and delivery
· Use educational media to disseminate campaign messages 
· Present students with normative dietary feedback


	3
	Narrative review
	· SNA feedback should be informed by data drawn from the target population to ensure credibility of feedback
· SNA messages should demonstrate the discrepancy between the actual reported norm and the perceived norm
· SNA interventions should use an interactive method to deliver feedback to increase engagement


	5
	Focus group study
	· Students often consume unhealthy snacks
· There were sex differences in students’ beliefs about dietary behaviours and in dietary-related normative perceptions which seemingly influenced dietary choices 
· Students would eat healthily if they perceived their peers to eat healthily 



[bookmark: _Toc97310471]6.3 Stakeholders 
This section will provide specific details about the stakeholders and outline the key discussion points raised in the meetings that informed the intervention. A collaborative relationship with schools when designing and implementing an intervention can increase its effectiveness and sustainability (Macnab et al., 2014), as co-production can increase understanding about the target population’s needs, practicalities of implementing an intervention, and barriers to change (Wight et al., 2016) in a real world setting (O’Cathain et al., 2019). Therefore, input from the advisory group of older students and a teacher at the intervention school provided an understanding of the school-level factors that could influence the success of the intervention implementation and outcomes.

[bookmark: _Toc97310472]6.3.1 Student Advisory Group
The aim of the student advisory group was to offer advice on the direction and delivery of the SNA feedback intervention. Peers can provide both key insight into the target student group and can help reinforce the social acceptability and credibility of health promotion messages (McAlaney et al., 2010). The advisory group consisted of six students in Year 8 (aged 12- to 13-years). Guardians of Year 8 students were informed of the advisory group via letters sent home from the school, which included guardian/parent opt-out consent forms (Appendix 10). Teachers selected several students to participate in the advisory group and those students who wished to participate, after reading the study information (Appendix 11), were asked to provide assent (Appendix 12). The advisory group met on three occasions over the 6 months prior to the intervention’s implementation where they engaged in a group discussion facilitated by the researcher during school hours. The meetings lasted approximately 30 minutes and the researcher made notes throughout each meeting.  In brief, the first meeting explained the nature of the intervention and discussed methods and resources the students thought could be used to help deliver SNA feedback messages to their peers in an interactive way. The second meeting explored different ways of ensuring that participants had engaged with the SNA feedback. In the third meeting the advisory group reviewed and provided feedback on the resources developed for the intervention. Following the third meeting the advisory group were thanked for their input and provided with a debriefing form (Appendix 13). Table 7 presents an overview of the key findings from the advisory group meetings that informed the development of the intervention. 

[bookmark: _Toc97557130]Table 7. Key findings from the advisory group meetings which informed the development of the intervention.
	Meetings
	Overview of key findings

	Meeting 1
	· Deliver campaign messages using a practical interactive activity as students may not attend to SNA feedback in print-based materials, e.g., newsletter
· Design posters in small groups that included the SNA feedback as it would help ensure students reviewed the feedback


	Meeting 2

	· Students should present their designed posters to their peers discussing what they found interesting about the SNA feedback to ensure students had attended to and engaged with the SNA feedback 
· Display posters in school where the target population would see them daily 
· A prize-based competition (organised by the advisory group) could help ensure that students review the SNA feedback on more than one occasion



[bookmark: _Toc97310473]6.3.2 Teacher Meetings
The aim of the teacher meetings was to collect background information about the schools, and the target population, and provide an understanding of the school-level factors that could influence the intervention implementation in the school. The teacher was the Head of Key Stage 3 (responsible for school years for students aged between 11 and 14 years) and there were two meetings with the teacher prior to the implementation of the intervention. The meetings lasted approximately 30 minutes and the researcher made notes throughout each meeting. The first meeting collected background information about the school and the student population. The second meeting took place after the advisory group had met for the first time (where the advisory group discussed ways to communicate the SNA feedback to students) and this meeting discussed opportunities and barriers to implementing the SNA intervention in the school. Table 8 presents an overview of the key findings from the teacher meetings that informed the development of the intervention.
[bookmark: _Toc97557131]Table 8. Key findings from the teacher meetings which informed the development of the intervention.
	Meetings
	Overview of key findings

	Meeting 1

	· The school is located in a deprived area of the UK
· Literacy levels amongst their parents and students were below national averages for various reasons (e.g., English was not their first language) 
· Students had a wide range of healthy foodstuffs available to them at school; however, unhealthy eating was an issue amongst their students
· Students often ate unhealthy foods purchased from the local shops (e.g., family size bars of chocolate)
· The school did not have a healthy eating policy but had banned sugar-sweetened beverages 
· The school curriculum does not include any teaching on healthy eating


	Meeting 2
	· The school did not have the IT facilities to support collecting online questionnaires or to deliver a computer-based SNA intervention 
· As the literacy levels of some students were below national averages, the school requested that teachers deliver the intervention (following a lesson plan provided by the researcher) so teachers could provide further support for those students. 
· A competition would encourage student engagement in the intervention 
· All resources should be reviewed by teachers and the advisory group to ensure they were age-appropriate and unambiguous



[bookmark: _Toc97310474]6.4 The intervention 
The SNA operates on the premise that individuals tend to overestimate the unhealthy behaviours of peers (Perkins & Berkowitz, 1986), and these normative misperceptions can lead to personal unhealthy behaviours as individuals conform to inaccurate perceived social norms (McAlaney et al., 2010; Perkins, 1997). The SNA assumes that challenging these inaccurate normative perceptions should decrease the social pressure to engage in these unhealthy behaviours, consequently leading to a reduction in the unhealthy behaviour (McAlaney et al., 2010; Perkins & Berkowitz, 1986). In brief, SNA interventions involve collecting baseline data about participants’ own behaviour and their perceptions about peers’ behaviours. This baseline data is used to develop the SNA feedback which demonstrates the discrepancy between accurate normative behaviours of the target population and with current perceptions. The SNA feedback is then communicated to participants to challenge these commonly-held normative misperceptions (Berkowitz, 2005). This section will outline who the target population members were and the unhealthy dietary behaviour that was addressed, then discuss how the SNA feedback was developed and communicated. 

[bookmark: _Toc97310475] 6.4.1 The target population 
Young adolescents who are progressing to secondary education (11-12 years of age) are at a stage in their lives where they have increasing independence, including a greater control over their own dietary behaviours (Bassett et al., 2008; Contento, 2010). Research suggests that transitioning into early adolescence can be accompanied by undesirable changes in dietary behaviours (Lytle et al., 2000), for example, the increased consumption of nutritionally-poor energy-dense snacks, skipping meals, and a limited consumption of healthy foodstuffs, i.e. fruit and vegetables (Larson et al., 2007; Larson & Story, 2013; Must et al., 1992). Evidence indicates that adolescents are more likely to engage in unhealthy dietary practices (e.g. consume fewer healthy foods and more unhealthy snacks) if they live in areas of deprivation (Skårdal et al., 2014; Thomas et al., 2019). This has been associated with the availability and cost of foodstuffs in the local area and adolescents’ perceptions about what is acceptable and normative dietary intake (Chapter 5) (Thomas et al., 2019; Yazdi Feyzabadi et al., 2017). The SNA intervention targeted one school year group (11- 12 years of age) of students who attended a high school located in a socially-deprived area of the UK.   

[bookmark: _Toc97310476]6.4.2 Defining the dietary behaviour to be addressed 
An important initial stage when designing an SNA intervention is identifying the target behaviour which is to be addressed (McAlaney et al., 2010).  The student focus group discussions (Chapter 5) provided key insight into the dietary behaviours of young adolescents, indicating that the students generally understood what healthy eating behaviours are, as well as the benefits of eating healthily in the short and longer term. The students, however, did not always engage in these behaviours themselves, often consuming unhealthy snacks throughout the day which led them to skip meals, and consuming fewer portions of fruit or vegetables. Unhealthy snack consumption tends to be part of diets that are of poorer nutritional quality which can result in inadequate nutrient intake, as snack foods are often energy-dense, and are high in sugar or saturated fat, which can lead to excessive weight gain (Lazzeri et al., 2013; Leal et al., 2010; Santaliestra-Pasías et al., 2014).  The teacher at the intervention school also expressed that unhealthy eating is an issue amongst their students. Students were consuming large amounts of unhealthy snacks during school hours, which were often purchased from the local shops, even though there was a wide range of healthy foodstuffs available to them at school (Table 8). 
It is important that the target behaviour can be translated into a measured outcome to understand what effect receiving SNA feedback has on the unhealthy behaviour (McAlaney et al., 2010). Students during the focus group discussions (Chapter 5) were asked to define unhealthy foodstuffs and the responses to this question were analysed using content analysis based on inductive coding (Krippendorff, 2018; Mayring, 2004). The content analysis indicated that unhealthy snacks were the most-commonly referred to and consumed type of unhealthy food item (Appendix 14; Table 24). Table 9 presents the frequency of reference of the individual snack food referred to as being unhealthy. The foodstuffs identified are all nutritionally poor, are high in sugar and/or fat, and are only to be consumed occasionally and in moderation (NHS, 2020a; Public Health England, 2018b). The five individual unhealthy snack foodstuffs identified by the content analysis (Table 9) were targeted in the SNA intervention.

[bookmark: _Toc97557132]Table 9. Specific unhealthy snack foodstuffs students referred to as unhealthy.
	Unhealthy snacks
	Frequency

	Sweets
	11

	Chocolate
	9

	Cake
	4

	Crisps
	4

	Biscuits[footnoteRef:2] [2:  Biscuits being an unhealthy snack foodstuff was only specifically mentioned once by a student. Nevertheless, snacking is a complex behaviour, and the term ‘snacking’ can have different interpretations (Chamontin et al., 2003). For example, one of the snack foodstuffs referred to as unhealthy was ‘Jaffa Cake’ which is described by the manufacturer as a ‘biscuit-sized cake’ and which was coded as cake, but could have been considered to be a biscuit by the students. Therefore, all unhealthy snack foodstuffs identified by the students were measured. 
] 

	1



[bookmark: _Toc97310477]6.4.4 Developing the SNA feedback messages  
SNA interventions begin with the collection and reviewing of credible data drawn from the target population to identify misperceptions (in terms of what the majority of the reference group actually think and do, to understand the degree of the misperception) (Perkins & Berkowitz, 1986). This latter understanding informs the data-based messages to counter the misperceptions (Haines et al., 2005) with messages outlining the discrepancy between accurate normative behaviours of the target population with current perceptions, to help ensure messages are perceived as credible (Table 6) (Vallentin-Holbech et al., 2019). The student focus groups (Chapter 5) identified that there were differences between the sexes in their beliefs about dietary behaviours and dietary-related normative perceptions (Table 6). 
Therefore, the baseline questionnaire items collected information about the frequency of personal and perceived same-sex peers’ (descriptive norm) unhealthy snacking consumption (for the five specific foodstuffs identified by the content analysis); these data were used to create the SNA feedback presented in the intervention. Each snack food had a corresponding description of a single serving (e.g., one small bag of crisps) based on a validated adolescent food frequency questionnaire (Rockett et al., 1995). An example of questionnaire items collecting information about personal behaviour, is this: ‘thinking back over the past week, how many servings of these foods did you eat?’ and about perceived behaviour of peers: ‘how many servings of each of the following do you think most of the [boys/girls] at [school name] have eaten over the past week?’. The wording for questionnaire items was adapted from existing measures (Lally et al., 2011; Pischke et al., 2015; Rockett et al., 1995; Sheridan, 2014; Verhoeven et al., 2013; please refer to Chapter 7 for the full details all the questionnaire items). To ensure that the questionnaire items were age-appropriate and unambiguous, feedback about the questionnaire items was sought from both the teachers and the student advisory group prior to commencing baseline data collection. 
To understand the discrepancy between actual and perceived unhealthy snacking behaviour of students, students’ reported personal frequency of unhealthy snacks consumption was compared to the perceived frequency of same-sex peers’ unhealthy snack consumption. The SNA messages communicated in the intervention were phrased to demonstrate the most-pronounced discrepancies between the perceived and actual snacking norm for boys and for girls respectively. The wording used for the feedback messages was recommended by Perkins (2003) and has been adapted for use in other SNA intervention studies (Neighbors et al., 2011; Vallentin-Holbech et al., 2018). The student advisory group reviewed the SNA feedback prior to the poster activity to help ensure the feedback was easy to read and understand. The student advisory group made recommendations to improve the SNA feedback, namely: (i) the school’s name should be abbreviated to make the sentence shorter; (ii) bold type should be used for important information, e.g., percentage figures; (iii) use brighter colours to make messages more eye-catching; (iv) remove unnecessary information; and (v) only use three messages per sex so student are not given too much information. An example of the SNA feedback message used in the final intervention is: “Did you know 58% of girls think most other girls at [name of school] eat biscuits 4+ times in a week?”; actual reported group norm, “Fact, 69% of girls at [name of school] eat biscuits less than 3 times in a week” (Appendix 27). As recommended by the student advisory group, percentages were also communicated using pictorial representations (using silhouettes of stick people shaded in, which correspond to the percentage being communicated) to aid in students’ understanding (Figure 3). 
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[bookmark: _Toc97557150]Figure 3. An example of a SNA feedback message with corresponding pictorial representation of the percentage.

[bookmark: _Toc97310478]6.4.4 Communicating the SNA feedback 
The unhealthy snacking SNA feedback was communicated to students using a practical poster-making activity which included a prize-based competition. This section will provide specific details about the poster-making session and prize-based competition. 

6.4.4.1 In-school poster-making session 
The one hour long poster-making session was delivered during a timetabled lesson, and was led by a teacher following a detailed lesson plan provided by the researcher (Appendix 25). The lesson plan for the poster-making session provided detailed instructions for teachers to be used as a step-by-step guide for the session to help ensure intervention fidelity was maintained. There were approximately 25 students in each poster-making session (with seven poster-making sessions across a week). To help students engage with the SNA feedback, each session tasked small groups of 4-5 students asked to design and create a poster which included the SNA unhealthy snacking feedback messages (based on students’ own baseline data). The use of an interactive poster-making session was a recommendation made by the advisory group to help ensure students had attended to and engaged with the SNA feedback. The SNA messages to be included on the poster were phrased to demonstrate the three most-pronounced discrepancies between the perceived and actual snacking norm for boys and for girls. At the end of the poster-making session students were asked in their small groups to briefly present their posters to the rest of the groups (a recommendation made by the advisory group to help ensure that students had read and engaged with the SNA feedback) considering the following questions: ‘Why did they design the poster in that way?’, ‘Was any of the information surprising to them?’, and  ‘Did they learn something new?’. 

6.4.4.2 Prize-based competition 
To increase exposure to and engagement with the SNA feedback, a prize-based competition for the best poster was held (which was advised by the advisory group). The competition involved asking students, after they had presented their posters to the other groups, to vote for the best poster from their session using voting slips. The seven best posters (one from each session) were later displayed in the school in a location that Year 7 students frequented throughout the day (again, as recommended by the student advisory group). One month after the posters were displayed, the advisory group designed a short PowerPoint presentation exhibiting the seven best posters, which was later, presented to each class which had participated in a poster-making session. The PowerPoint then helped to prompt a class discussion, where students were asked to consider which poster best displayed the intervention information clearly, which poster was the most eye-catching, and which as the easiest to read and understand. Each class voted for the best poster via a show of hands and votes were totalled to give an overall winner for the competition; the students from the winning poster group each received a shopping voucher.

[bookmark: _Toc97310479]6.5 Conclusion 
This chapter demonstrates how research evidence, theory, and input from the target population and key stakeholders can be used to inform the development of an in-school SNA intervention to reduce unhealthy snacking. This co-production is important as it can increase the likelihood of intervention effectiveness by improving the fit with the target group's needs, recognising the practicalities of implementing an intervention in a school setting and using previous research to understand the relevance and feasibility to inform the content and delivery of an intervention (Craig et al., 2008; Wight et al., 2016). The subsequent chapters will discuss the baseline cross-sectional data of the SNA intervention (Chapter 7), the quantitative outcomes of the SNA intervention (Chapter 8), and provide a qualitative evaluation of the implemented SNA intervention (Chapter 9).
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Normative misperceptions of unhealthy snacking amongst 11- to 12-year-old secondary school students. 
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[bookmark: _Toc84678943]
[bookmark: _Toc97310481]7.1 Chapter overview 
The previous chapter (Chapter 6) discusses the development of the in-school Social Norms Approach (SNA) intervention. The current Chapter focuses on the baseline data of the SNA intervention. The research presented in this Chapter sets out to investigate whether there are discrepancies between actual snacking-related behaviours and attitudes and perceived snacking-related norms of 11- to 12-year-olds, and investigate the extent to which these misperceptions are associated with students’ own snacking-related behaviours, attitudes and intention to reduce snacking. 

[bookmark: _Toc97310482]7.2 Introduction
Adolescence is a period where rapid physical and cognitive changes occur (Özdemir et al., 2016) and optimal nutrition within this period is essential for healthy development (Racey et al., 2016). The progression into early adolescence (11-12 years of age) is where adolescents have increasing responsibility over their own diet and can lead to the development of unhealthy dietary behaviours (Must et al., 1992), such as frequently consuming unhealthy snacks (e.g. chocolate), skipping meals, and having a low intake of fruit and vegetables (Bailey et al., 2018; Brooks et al., 2015; Larson & Story, 2013). Research also indicates that adolescents are more likely to engage in these unhealthy dietary practices if they live in areas of deprivation (Kinra et al., 2000; Thomas et al., 2019). It is widely accepted that unhealthy eating patterns that are formed in adolescence tend to persist into adulthood and can lead to longer-term health-comprising conditions, e.g. obesity (Public Health England, 2020). Encouraging healthy eating practices amongst adolescents may be critical in reducing the risk of developing long-term health conditions and to promote normal development (Kell, 2015; Public Health England, 2019). 
Developing effective strategies to improve adolescents’ eating behaviours requires an understanding of what influences the development and maintenance of unhealthy dietary behaviours. Stok et al. (2014) suggest that social norms may be an important influence on unhealthy eating practices in adolescents. Social norms are described as unwritten rules that outline acceptable behaviours and/or attitudes of a group (Cislaghi & Heise, 2018).  As children transition into adolescence (11-12 years of age), they spend an increasing amount of time with peers, and peers become an important social referent (Rohrbeck, 2003; Story et al., 2006). Adolescents have a strong desire to belong and to be accepted by their peer group (Coleman, 2011), and adolescents tend to use the perceived dietary behaviour and attitudes of peers as a guide for their own dietary behaviours (Calvert et al., 2020; Perkins et al., 2018). For example, Perkins et al. (2010) found that secondary school students (11-18 years old) consumed more sugary beverages themselves if they believed that peers also did so. However, these perceptions are not always accurate as they do not always reflect peers’ actual reported behaviour and/or attitudes (Lally et al., 2011). For example, Lally et al. (2011) found that older adolescents (16-19 years of age) overestimated peers’ consumption of unhealthy snacks and perceived peers to have a more positive attitude towards unhealthy snacking than they actually had. The greater these overestimations, the increased likelihood that individuals will engage in unhealthy behaviours (Berkowitz, 2005), for example, consuming a large number of unhealthy snacks.
An evidence-based approach has developed which focuses on the influence of misperceptions of the social norms of a variety of positive and negative health behaviours, on personal behaviours (the “Social Norms Approach”) (Dempsey et al., 2018). The Social Norms Approach operates on the assumption that individuals often misperceive the behaviour and attitudes of their peers, and that these commonly-held misperceptions can lead to an increase in personal unhealthy behaviours (Perkins & Berkowitz, 1986). Pluralistic ignorance may lead individuals to believe that their behaviour and/or attitudes (e.g. not consuming alcohol) are not aligned with the norm (e.g. consuming alcohol) when their behaviour actually is the norm (Schroeder & Prentice, 1998). This can occur when an individual witnesses another individual’s highly memorable behaviour (e.g., consuming a large amount of alcohol) and incorrectly assuming that to be the norm. Individuals, it is suggested, avoid behaviours and attitudes that are incorrectly believed to be non-normative and alternatively engage in unhealthy behaviours that are incorrectly perceived to be normative (Kim et al., 2005) in response to perceived social pressures (Deutsch & Gerard, 1955). 
The Social Norms Approach focuses on two different types of norms which influence behaviour: descriptive norms (the perceived behavioural practices of peers); and injunctive norms (perceived attitudes or perceived approval of peers) (Perkins & Berkowitz, 1986). There is a considerable amount of evidence that supports that adolescents often misperceive the prevalence of unhealthy behaviours (descriptive norm) in their peers and believe peers to be more accepting of these behaviours (injunctive norm), which can impact an individual’s behaviour (Amialchuk et al., 2019; Lintonen & Konu, 2004; Perkins et al., 2019). Amialchuk et al. (2019) found that adolescents’ (11-19 years old) overestimation of peers’ substance abuse (alcohol, cigarettes and marijuana) was related to an increase in individual use of these substances one year later. Research indicates that interventions that aim to challenge current normative misperception, by presenting individuals with accurate normative information, can lead to a reduction in the unhealthy behaviour (Linkenbach & Perkins, 2003), changes in related attitudes (Perkins et al., 2011) and a stronger intention to reduce the unhealthy behaviour (Hogg & Reid, 2006; Reid & Aiken, 2013). There is some suggestion that there may be a stronger relationship between social norms and personal behaviours (Perkins et al., 2010), related attitudes (Stok, 2014), and behavioural intentions in adolescents compared to other age groups (Rivis & Sheeran, 2003; Zaleski & Aloise-Young, 2013), as adolescents are heavily influenced by their perceptions of what is deemed to be socially-acceptable behaviour (Rivis & Sheeran, 2003; Story et al., 2006). When aiming to improve unhealthy behaviours in adolescents, it is important to consider current normative perceptions and how they are associated with personal behaviour (Calvert et al., 2019, 2020), related attitudes (Rice & Klein, 2019) and intentions to reduce the unhealthy behaviour (Zaleski & Aloise-Young, 2013). 
[bookmark: _Hlk64553910]To date, there has been limited research that utilises the Social Norms Approach to understand and challenge current normative misperception as a way to improve unhealthy dietary behaviours, and there is no research to our knowledge that uses this approach to understand eating behaviours with young adolescents (11-12 years old). The current study aimed to investigate whether there are discrepancies between actual snacking-related behaviours and attitudes and perceived snacking-related norms of 11- to 12-year-olds, and investigate the extent to which these misperceptions are associated with students’ own snacking-related behaviours, attitudes and intention to reduce snacking. The current research focuses on baseline data of the SNA intervention targeting 11- to 12-year-olds secondary school students. 
Based on the previously discussed research (Amialchuk et al., 2019; Berkowitz, 2005; Lally et al., 2011; Lintonen & Konu, 2004; Perkins et al., 2010; Perkins, Perkins, et al., 2019), it was hypothesised that: (1) students will misperceive peers to consume more unhealthy snacks and have more positive attitudes towards unhealthy snacking, than the reported group norm; (2) students who overestimate peers’ unhealthy snacking behaviour and misperceive peers to have positive attitudes towards unhealthy snacking will consume more unhealthy snacks themselves; (3) students who perceive peers to have more positive attitudes about unhealthy snacking will have more positive attitudes themselves about consuming unhealthy snacks; (4) students’ normative misperceptions about unhealthy snacking will be associated with personal intentions to reduce unhealthy snacking. 

[bookmark: _Toc97310483]7.3 Methods
[bookmark: _Toc97310484]7.3.1 Design and Participants 
The present study was a cross-sectional analysis of baseline data of a SNA intervention targeting secondary school students in deprived areas of the UK. Two secondary schools from the North and Midlands of England were involved in the study, both schools being located within the 30% most deprived areas of England (Noble et al., 2019; Smith et al., 2015). An a-priori power analysis revealed that a minimum of 200 participants (100 per school) was required, to achieve a desired power of 0.8 with medium effect size (R2 = 0.13) for a series of hierarchical multiple regression to be conducted (Clark-Carter, 2018). Cohen (1992) suggests using a medium effect size as it would approximate the average sample size observed across various fields. All students from (school) Year 7 (aged 11-12 years) were eligible to participate and a total of 252 students (125 males and 127 females; School A = 157; School B = 95) completed a paper-based questionnaire in September 2017. The average questionnaire response rate across schools was 70%. 

[bookmark: _Toc97310485]7.3.2 Procedure 
Guardians and students were informed of the study via letters (Appendix 16 and 17) sent home from the respective schools, which included guardian/parent opt-out consent forms. Students who were interested in participating after reading the study information (Appendix 18 and 19) were asked to provide their own assent (Appendix 20) prior to completing a paper-based questionnaire (Appendix 21).  Data collection was facilitated by teachers and was completed during school hours within a timetabled teaching session.  The project was approved by Staffordshire University Ethics Committee (Appendix 15).

[bookmark: _Toc97310486]7.3.3 Measures 
The questionnaires were developed, considering relevant research, and in collaboration with the schools. The key contact within both schools reviewed the questionnaires to check language and understandability, as schools indicated that literacy and understanding of students was below age-related expectation. Focus groups conducted in both schools prior to this study identified that there were differences between boys and girls in their beliefs about eating behaviours, and in the perceived social influences on their own dietary behaviour (Chapter 5) (Calvert et al., 2020). Based on the results of these focus groups, questionnaires included normative items that referred to same-sex same-school peers. The student focus groups also identified foodstuffs that were commonly referred to as unhealthy snacks within the target population and the frequency of consumption of these foodstuffs was measured within the questionnaire (e.g. chocolate, crisps). Demographic data including students’ sex and date of birth were collected. 

7.3.3.1 Dietary Behaviours
Students’ personal dietary behaviours were assessed using an adapted version of a food frequency questionnaire (FFQ) previously used by Lally et al. (2011). The items asked students to self-report how often they consumed chocolate, sweets, crisps, biscuits and cake, over the previous week and each foodstuff had a specified portion size (e.g., one slice of cake or a cupcake). Portion sizes were equal to one serving for each foodstuff based on a previously used and validated adolescent food frequency questionnaire (Rockett et al., 1995). Response options ranged from ‘less than once a week’ to ‘4 or more a day’. An example of an item wording is, ‘thinking back over the past week, how many servings of these foods did you eat?’. For the analysis response options ‘don’t know’, ‘less than one a week’, ‘1 a week’, ‘2-3 a week’, ‘4-6 a week’, ‘1 a day’, ‘2 a day’, ‘3 a day’, ‘4 or more a day’ were converted into values to reflect frequency of consumption per week. For example, ‘less than once per week’ was coded as 0.5 up to ‘4 or more a day’ which was coded as 28. A summary measure of snacking behaviour over a week was constructed by summing responses to chocolate, sweets, crisps, biscuits and cake. The internal reliability (Cronbach’s alpha) for these items combined was 0.70.  

7.3.3.2 Snacking attitudes
Students’ personal attitude towards snacking was assessed using two separate items (these items were not summed together). ‘In general, do you think that eating two or more unhealthy snack foods on most days is? and ‘For me to eat fewer unhealthy snacks over the next month would be’. The item wording and scales were previously used by Lally et al. (2011) and Sheridan (2014). Students indicated their personal attitude on a pair of Likert scales ranging from 1 (bad) to 5 (good), and 1 (foolish) to 5 (sensible), which were summed to give a total attitude score ranging from 2-10 for each item.

7.3.3.3 Descriptive and injunctive Norms
Students’ normative perceptions of their peers’ dietary behaviours were assessed by asking how often over the previous week students thought the majority of same-sex peers at their school consumed chocolate, sweets, crisps, biscuits, cake. Response options ranged from ‘less than once a week’ to ‘4 or more a day’. An example of an item was: ‘how many servings of each of the following do you think most of the [boys/girls] at [school name] have eaten over the past week?’. The wording of the social norms item were adapted from existing measures (e.g., Pischke et al., 2015; Lally et al., 2011). Chocolate, sweets, crisps, biscuits, cake descriptive norm responses were summed to give an unhealthy snacking norm score and internal reliability (Cronbach’s alpha) for these items combined was 0.82.  For the analysis, options were coded into the same values as personal dietary behaviours.
Students’ normative perceptions about same-sex peer attitude towards snacking were assessed by two separate items based on previous research (Lally et al., 2011; Sheridan, 2014): ‘In general, do you think that most of the [boys/girls] at [school name] think that eating two or more unhealthy snack foods on most days is?’ and ‘In general, do you think that most of the [boys/girls] at [school name] think that eating fewer unhealthy snacks would be?’. Students indicated their beliefs about peers’ attitude using the same rating scale as own snacking attitude.

7.3.3.4 Behavioural Intentions
Students’ intention to reduce unhealthy snacking was assessed by four items on a 7-point Likert scale ranging from 1 (unlikely/false) to 7 (likely/true). The wording and scale selected was recommended by Ajzen (1991) and had been adapted by others for unhealthy snacking behaviours (Sheridan, 2014; Verhoeven et al., 2013). An example item is: ‘I intend to eat fewer unhealthy snacks over the next month’. The four item scores were summed to give a total intention score and internal reliability (Cronbach’s alpha) for these items combined was 0.74. The higher the intention score, the stronger the intention to reduce unhealthy snacking.

[bookmark: _Toc97310487]7.3.4 Analysis 
Misperceptions of behaviour were calculated as suggested by Perkins et al. (2010) by subtracting the median of self-reported unhealthy snacking behaviour of the group (actual norm) from each student’s reported perception (descriptive) of peers’ unhealthy snacking behaviour. Perkins et al. (2010) recommended using the median rather than mean because the median allows a response category to be selected, whereas the mean may produce a response that may fall between two categories. A positive score indicated that students perceived peers to consume the foodstuff more often than the reported group norm. 
	Misperceptions of peers’ attitudes were calculated using the same method as for misperceptions of behaviour: by subtracting the median score of self-reported attitude of the group (actual norm) from each students’ reported perception score of peers’ attitudes (injunctive norm). This created two attitude misperception scores: (1) peers’ attitude towards unhealthy snacking; and (2) peers’ attitude towards reducing unhealthy snacking. A positive score indicated that students thought that their peers had a more positive attitude towards the behaviour than was the actual reported group norm. Students needed to have completed in full the questions about behaviour/attitude and the questions about normative perception (descriptive/injunctive) to enable calculation of the misperceptions score. Therefore, only students with complete data in these variables were included in the analyses (Tables 12 and 13). 
To test whether students significantly misperceived peers’ unhealthy snacking behaviour and attitudes, a series of one-sample tests were conducted comparing mean misperception scores to a test value of zero, based on previous research (Lally et al., 2011). Finally, three linear multiple regressions were conducted to explore whether students’ normative misperceptions were associated with: (1) students’ personal snacking behaviour; (2) attitudes towards unhealthy snacking; and (3) intention to reduce snacking. 

[bookmark: _Toc97310488]7.4 Results

[bookmark: _Toc97310489]7.4.1 Data screening
[bookmark: _Hlk52803112]The data were screened for missing values, normality, and multivariate outliers. There were a number of missing values across the dataset and Little’s test indicated that data values were missing not at random (MNAR), = 3099.882, p <.001. Although there was some indication that students who reported a weaker intention to reduce unhealthy snacking, were less likely to fully report their personal unhealthy snacking consumption (by not completing all snacking behaviour measures) this did not change the outcomes of the analyses. A sensitivity analysis was conducted with frequency scores being substituted by a median and scale scores being substituted by a mean. Conducting sensitivity analysis when data is MNAR will help ensure that conclusions drawn from the original data are robust (Little et al., 2012; Thabane et al., 2013). The results from the substituted data were not dissimilar from original data; therefore, no further action was taken, and the original data will be reported.
Subsequently, distribution for all variables was examined; all variables were normally distributed (all skewness and kurtosis values were within the -1 to +1 range), with the exception of personal unhealthy snacking behaviours (skewness 2.37 and kurtosis 7.40) and misperceptions of peers’ unhealthy snacking behaviour (skewness 1.72 and kurtosis 2.86). Therefore, when investigating whether students significantly misperceived peers’ unhealthy snacking behaviour, a non-parametric one-sample test was conducted. Literature suggests that regressions are robust against violation of normality of variables (Clark-Carter, 2018; Field, 2013), so no further action was taken prior to conducting the regression analyses.  
To screen for multivariate outliers among the variable’s, standardized residuals were reviewed, and Mahalanobis distance scores were generated for the predictor variables. There was one case with a standardized residual (4.94) outside of the range of +/- 3.29 (Field, 2013) and which also exceeded the critical Chi-square value of above 24.32 (at  = .001) (Barnett & Lewis, 1984). Examination of the case revealed that the individuals’ response pattern indicated a systematic reporting of extreme scores. This case was removed from the dataset consistent with recommendations from Leys et al. (2018) as such cases may indicate participants may not be attending to questions or may have misunderstood the content.

[bookmark: _Toc97310490]7.4.2 Students’ personal snacking behaviour
Results indicated that students’ average reported weekly intake of unhealthy snacks was 19.15 portions (approx. daily intake of 2.7 portions). Table 10 presents the means and standards deviations of reported personal weekly consumption of each unhealthy snack.
[bookmark: _Toc97557133]Table 10. Means and Standard Deviations of students’ personal unhealthy snacking behaviour for each foodstuff.
	
	Mean
	SD

	Chocolate
	3.66
	5.80

	Sweets
	4.32
	6.45

	Crisps
	4.98
	6.55

	Biscuits
	4.82
	7.98

	Cake
	2.12
	5.05


[bookmark: _Toc97310491]7.4.3 Differences between males and females
A series of independent sample t-tests were conducted to understand if there was a significant difference between males’ and females’ personal unhealthy snacking consumption, related attitudes, and intention to reduce unhealthy snacking (Table 11). The t-tests for personal unhealthy snacking consumption and behavioural intention were significant and the means indicated that male students consumed more unhealthy snacks and have a weaker intention to reduce unhealthy snacking compared to female students.

[bookmark: _Toc97557134]Table 11. Means and Standard Deviations of males’ and female’s personal unhealthy snacking behaviour, related attitudes, and behavioural intention.
	
	Males
	Females
	

	
	Means
	SD
	Means
	SD
	t-tests

	Unhealthy snacking behavioura
	22.40
	24.64
	16.29
	16.88
	2.041*

	Attitude towards unhealthy snacking

	5.34
	1.94
	5.31
	1.81
	.127

	Attitude towards reducing unhealthy snacking

	6.67
	2.51
	7.04
	2.30
	-1.046

	Intention to reduce unhealthy snacking
	16.81
	5.58
	19.16
	4.90
	-3.365*



a This is a sum of students’ self-reported consumption of unhealthy snacks over the previous week.
*p < .05
[bookmark: _Toc84678954]
[bookmark: _Toc97310492]7.4.4 Students’ normative perceptions about unhealthy snacking 
Testing hypothesis one, a series of one-sample tests were conducted comparing mean misperceptions scores to a test value of zero. The misperceptions of peers’ unhealthy snacking behaviour variable was not normally distributed; therefore, a one-sample Wilcoxon signed rank test was conducted to examine whether students significantly misperceive unhealthy snacking behaviour of their peers compared with a test value of zero. The one-sample Wilcoxon signed rank test demonstrated that students significantly overestimated peers’ weekly unhealthy snack consumption, on average, by 22.27 portions per week (approx. daily overestimation of 3.2 portions) above the reported group norm (Table 12).
a Only those participants who answered both the questions about personal snacking behaviour and descriptive norm were included.
[bookmark: _Hlk62773509]b This is a sum of students’ self-reported consumption of unhealthy snacks over the previous week.
cMisperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group from students’ normative perception (descriptive) of peers behaviour.
d One sample Wilcoxon signed rank compares misperceptions scores to a test value of zero.
*p < .05
**p < .001 
[bookmark: _Toc97557135]Table 12. Mean and Standard Deviation of personal weekly unhealthy snacking and misperceptions of peer groups’ weekly unhealthy snacking.
	
	[bookmark: _Hlk57810908]Na
	Students’ personal consumption of unhealthy snacksb
	Misperception of peers’ unhealthy snack consumptionc
	One sample Wilcoxon signed rank testd

	
	
	M
	SD
	M
	SD
	

	Unhealthy snacking behaviour
	205
	19.15
	21.05
	22.27
	31.38
	Z = 9.667**


    
Two one-sample t-tests were conducted to examine whether students significantly misperceived unhealthy snacking related attitudes of their peers compared to a test value of zero. Both t-tests were statistically significant; the means indicated that students misperceived peers to have more positive attitudes towards consuming unhealthy snacks than the reported group norm, and misperceived peers to have more negative attitudes towards reducing unhealthy snacking than the reported group norm (Table 13). 


[bookmark: _Toc97557136]Table 13. Mean and Standard Deviation of personal snacking attitudes and misperceptions of peer group snacking attitudes.
	[bookmark: _Hlk62655720][bookmark: _Hlk62655793]
	Na
	Personal snacking attitude
	Misperception of peers’ snacking attitudesb 
	One sample t-testc

	
	
	Mean
	SD
	Mean
	SD
	

	Attitude towards unhealthy snacking
	186
	5.32
	1.86
	.78
	1.97
	t = 5.444**


a Only those participants who answered both the questions about personal attitudes and injunctive norms were included.
b Misperception scores were calculated by subtracting the median of personal snacking attitude of the group from the students’ normative perception (injunctive) of peers’ snacking attitudes.
c One sample t-tests compare misperception scores to a test value of zero.
*p < .05
**p < .001 
	Attitude towards reducing unhealthy snacking
	190
	6.87
	2.40
	-.38
	2.42
	t = -2.159*




[bookmark: _Toc97310493]7.4.5 Regression analyses
7.4.5.1 The role of perceived norms in predicting students’ unhealthy snacking
Testing hypothesis two, the first regression explores the association between students’ misperceptions of peers’ snacking behaviour and related attitudes, with students’ personal unhealthy snacking consumption. Students’ sex and personal attitude towards unhealthy snacking were controlled and entered as a covariates in Block 1 of the regression (as previously-conducted focus groups indicated there could be sex differences in beliefs and perceptions (Chapter 5) (Calvert et al., 2020) and as personal attitudes may influence personal behaviour; Bem, 1972), while misperceptions about peers’ snacking behaviour and misperceptions about peers’ attitude towards unhealthy snacking were entered in Block 2. The regression indicated no evidence of collinearity after conducting diagnostic tests, and an analysis of standard residuals revealed no cases to be outside the range +/- 3.29 (Field, 2013).
	Personal attitude towards unhealthy snacking and students’ sex were not significant predictors of personal unhealthy snacking behaviour in Block 1, F(2, 161) = 2.179, p = .116. Block 2 accounted for 8.5% of the variance in personal unhealthy snacking behaviour, and adding the second Block led to the overall model becoming statistically significant,  F(4, 159) = 3.691, p = .007, with misperceptions of peers’ unhealthy snacking behaviour (β = 0.16, p = .035) and misperceptions of peers’ attitude towards unhealthy snacking (β = 0.18, p = .028) being  significant predictors of personal unhealthy snacking behaviour (Table 14). These results indicate that those students who overestimated peers’ unhealthy snacking behaviour, and  misperceived peers to have more positive attitudes towards unhealthy snacking, reported consuming a greater number of unhealthy snacks themselves. 

[bookmark: _Toc97557137]Table 14. Hierarchical regression predicting students’ weekly consumption of unhealthy snacks.
	Variables 
	Block 1
	Block 2

	
	B
	β
	SE
	R²
	B
	β
	SE
	R²

	Block 1
	
	
	
	
	
	
	
	

	Students’ sex 
	-3.52
	-.10
	2.70
	
	-2.61
	-.08
	2.65
	

	Personal attitude towards unhealthy snacking
	1.18
	.13
	.73
	0.03
	.57
	.06
	.76
	0.09

	Block 2
	
	
	
	
	
	
	
	

	Misperceptions of peers’ unhealthy snack consumptiona
	
	
	
	
	.10
	.16*
	.05
	

	Misperceptions of peers’ attitude towards unhealthy snackingb
	
	
	
	
	1.59
	.18*
	.71
	


a Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group from students’ normative perception (descriptive) of peers’ behaviour.
b Misperception scores were calculated by subtracting the median of personal snacking attitude of the group from the students’ normative perception (injunctive) of peers’ snacking attitudes.
*p < .05
**p < .001

7.4.5.2 The role of perceived norms in predicting students’ personal snacking attitude 
Testing hypothesis three, the second regression tested the association between students’ normative perceptions of peers’ attitudes and students’ personal attitudes towards unhealthy snacking. In this regression analysis, students’ sex and personal unhealthy snacking behaviour were controlled and entered as a covariates in Block 1 (as previously-conducted focus groups indicated there could be sex differences in beliefs and perceptions (Chapter 5) (Calvert et al., 2020) and as there can be an association between personal behaviours and personal attitudes; Hearty et al., 2007), while misperceptions about peers’ snacking attitude towards unhealthy snacking were entered in Block 2. 
The regression indicated no evidence of collinearity after conducting diagnostic tests. An analysis of standard residuals was also carried out on the data to identify any outliers, which indicated that one case (below 1% of the sample cases) was outside the range +/- 3.29 (Field, 2013). The outlier (3.419) was removed, and the regression was re-run, and as there was little difference between the regressions’ results, therefore the original regression results are reported here. 
[bookmark: _Hlk52867339]Personal unhealthy snacking behaviour and students’ sex were not significant predictors of personal attitudes for unhealthy snacking in Block 1 , F(2, 161) = 1.312, p = .272. Block 2 accounted for 12.1% of the variance in personal attitude towards unhealthy snacking, and adding the second Block led to the overall model becoming statistically significant, F(3, 160) = 7.358, p < .001, with misperceptions of peers’ attitude towards unhealthy snacking (β = 0.33, p < .001) being a significant predictor of personal attitude towards unhealthy snacking (Table 15). The results suggest that students who misperceive peers to have positive attitudes towards unhealthy snacking had a positive personal attitude towards unhealthy snacking themselves.

[bookmark: _Toc97557138]Table 15. Hierarchical regression predicting students’ personal attitude towards unhealthy snacking.
	Variables 
	Block 1
	Block 2

	
	B
	β
	SE
	R²
	B
	β
	SE
	R²

	Block 1
	
	
	
	
	
	
	
	

	Students’ sex
	-.01
	-.00
	.29
	.02
	.01
	.00
	.27
	.12

	Personal unhealthy snacking behavioura
	.01
	.13
	.01
	
	.01
	.06
	.01
	

	Block 2
	
	
	
	
	
	
	
	

	Misperceptions of peers’ attitude towards unhealthy snackingb
	
	
	
	
	.31
	.33**
	.07
	


aThis is a sum of students’ self-reported consumption of unhealthy snacks over the previous week
bMisperception scores were calculated by subtracting the median of personal snacking attitude of the group from the students’ normative perception (injunctive) of peers’ snacking attitudes.
*p < .05                    
**p < .001


7.4.5.3 The role of perceived norms in predicting students’ intentions to reduce unhealthy snacking
Testing hypothesis four, the third regression investigated the association between students’ misperceptions of peers’ snacking behaviour and related attitudes with students’ intentions to reduce unhealthy snacking. Students’ sex and personal attitude towards reducing unhealthy snacking were controlled and entered as a covariates in Block 1 of the regression (as previously-conducted focus groups indicated there could be sex differences in beliefs and perceptions (Chapter 5) (Calvert et al., 2020) and as personal attitudes are suggested to influence behavioural intention; Ajzen and Fishbein, 1972), while misperceptions about peers’ unhealthy snacking behaviour and misperceptions about peers’ attitudes towards reducing unhealthy snacking were entered in Block 2. The regression indicated no evidence of collinearity after conducting diagnostic tests, and an analysis of standard residuals revealed no cases to be outside the range +/- 3.29 (Field, 2013).
	Students’ sex and personal attitude towards reducing unhealthy snacking contributed significantly to Block 1 of the model F(2, 157) = 13.749, p < .001, and accounted for 14.9% of the variance in intention to reduce unhealthy snacking. Block 2 accounted for a further 6.1% of the variation in intention to reduce unhealthy snacking, F(4, 155) = 10.320, p < .001, with students’ sex (β = 0.18, p = .018),  misperceptions of peers’ attitude towards reducing unhealthy snacking (β = 0.27, p = .001) and personal attitude towards reducing unhealthy snacking (β = 0.21, p = .009) being significant predictors of intention to reduce unhealthy snacking (Table 16). The results suggest that girls who had positive personal attitudes towards reducing unhealthy snacking and misperceived peers to have a positive attitude towards reducing unhealthy snacking, had a stronger intention to reduce unhealthy snacking behaviour. 
[bookmark: _Toc97557139]Table 16. Hierarchical regression predicting student’s intention to reduce unhealthy snacking.
	Variables 
	Block 1
	Block 2

	
	B
	β
	SE
	R²
	B
	β
	SE
	R²

	Block 1
	
	
	
	
	
	
	
	

	Students’ sex
	1.88
	.18*
	.76
	.15
	1.81
	.18*
	.76
	.21

	Personal attitude towards reducing unhealthy snacking
	.68
	.33**
	.15
	
	.44
	.21*
	.17
	

	Block 2
	
	
	
	
	
	
	
	

	Misperceptions of peers’ unhealthy snacking behavioura
	
	
	
	
	.00
	.00
	.01
	

	Misperceptions of peers’ attitude towards reducing unhealthy snackingb
	
	
	
	
	.58
	.27*
	.17
	


a Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group from student’s normative perception (descriptive) of peers’ behaviour.

b Misperception scores were calculated by subtracting the median of personal snacking attitude of the group from the student’s normative perception (injunctive) of peers’ snacking attitudes.

*p < .05

**p < .001
[bookmark: _Toc84678956]

[bookmark: _Toc97310494]7.5 Discussion
The aim of this study was to investigate whether 11- to 12-year-old students misperceive peers’ snacking-related behaviour and attitudes, and whether these misperceptions are associated with personal unhealthy snacking, related attitudes, and intentions to reduce unhealthy snacking. In sum, the results confirmed the existence of attitudinal and behavioural unhealthy snacking misperceptions and demonstrate they are important influencing factors in personal unhealthy snacking behaviour, related attitudes, and intentions to reduce unhealthy snacking amongst younger adolescents.
In support of the first hypothesis, the findings indicate that 11- to 12-year-olds significantly misperceive peers to: consume more unhealthy snacks; be more accepting of unhealthy snacking; and have less favourable attitudes towards reducing unhealthy snacking, than the reported group norm. These results extend previous research (Amialchuk et al., 2019; Lewis & Neighbors, 2006; Lintonen & Konu, 2004; Perkins & Craig, 2006; Perkins, Krezanoski, et al., 2019) by offering a first insight into current normative snacking-related misperceptions of younger adolescents. The findings confirm the existence of snacking-related misperceptions within 11- to 12-year olds, and reflect prior observation that individuals tend to overestimate unhealthy behaviours of peers and inaccurately perceive that they are more accepting of these behaviours (Amialchuk et al., 2019; Lintonen & Konu, 2004; Perkins et al., 2019). Establishing whether normative misperceptions exist within a population is an important initial stage towards challenging these inaccurate normative perceptions (Berkowitz, 2004) 
As hypothesised, students who overestimated peers’ unhealthy snacking consumption, and misperceived peers to have more positive attitudes towards unhealthy snacking, consumed more unhealthy snacks themselves. The current study builds on previous research by demonstrating that inaccurate perceptions of both peers’ snacking consumption, and snacking-related attitudes, are associated with personal snacking behaviour in young adolescents (Lally et al., 2011). The identification of normative misperceptions as significant predictors of students' personal unhealthy snacking consumption provides support for the important influence of norms on personal behaviour amongst younger adolescents. It seems within 11-to 12-year-olds, that peers serve as an important social referent regarding unhealthy snacking.
Supporting the third hypothesis, the current study found that young adolescents who perceive peers to have a more positive attitude towards unhealthy snacking, had a more positive attitude themselves about consuming unhealthy snacks. Complying with such perceived injunctive norms may reflect adolescents’ desire for peer approval (Coleman, 2011). These findings contribute to the social norms literature as no other study, to our knowledge, has explored the association between injunctive normative perceptions (perceptions about what others approve of) and personal attitude towards unhealthy snacking in this age group. These findings are in line with those reported for other health-related behaviours amongst older age groups (e.g. alcohol, tobacco, cannabis and other drug use) which have demonstrated an association between inflated perceptions about peers’ approval of an unhealthy behaviour and increased personal approval of the behaviour (Dempsey et al., 2016; Helmer et al., 2016). 
When testing the fourth hypothesis, the results indicated that girls who had positive personal attitudes towards reducing unhealthy snacking and inaccurately perceived peers to have a more positive attitude towards reducing unhealthy snacking, had a stronger intention to reduce unhealthy snacking themselves. This indicates that there are differences between boys and girls in their beliefs and in their perceived social influences which influence their behavioural intention (Calvert et al., 2020). There is limited research that has explored the relationship between normative misperceptions and intentions to change unhealthy behaviours (Reid & Aiken, 2013). Within this younger adolescent age group, these commonly-held normative misperceptions need to be challenged in order to reduce unhealthy snacking. The findings of the current research lend support to the use of social norms feedback that reveals the actual norm to help challenge these inaccurate normative perceptions, with the aim of reducing unhealthy snacking in adolescents. Prior research has demonstrated convincing evidence for the use of a social-norms-based intervention to challenge inaccurate normative perceptions to improve personal unhealthy behaviours (Dempsey et al., 2018).

[bookmark: _Toc97310495]7.5.1 Strengths and Limitations 
A strength of the current research was sampling children from areas of deprivation to understand what influences dietary behaviours, as research suggests children from these areas are more likely to engage in unhealthy eating practices which can lead to individuals having overweight or obesity (Kinra et al., 2000; Public Health England, 2020; Thomas et al., 2019). It is acknowledged even though students sampled were from schools located in socially-deprived areas (Noble et al., 2019), there could be variability within the populations’ socio-economic status (SES) and there could be other indicators of SES e.g., parental occupation. Importantly, the current study was designed in collaboration with the schools, this allowed for more a holistic understanding of the population under investigation. The schools indicated that the literacy levels amongst their parents and students were below national averages for various reasons (e.g., a proportion of families where English was not the first language). Therefore, information about a student’s snacking behaviours could not be easily collected via parent-reported measures of the child’s behaviour, and schools expressed that students may struggle to complete food diaries as they may have difficulty clearly documenting both food consumed and relative portion size. Although we recognise there may be limitations to collecting data using self-report questionnaires, based on feedback from the schools this was deemed the most appropriate assessment tool for this population. The questionnaire measures were tailored to students reading age and understanding and this was verified by the key contacts (who were teachers) at both schools. 
The current findings are important as they present the first evidence of an association between normative misperception and unhealthy snacking behaviour of younger adolescents, although inferences cannot be made about causality. The current research focused on unhealthy snacking as this was identified by students at both schools as a common behaviour within this population; however, it is acknowledged that students could be engaging in other unhealthy behaviours (e.g., sedentary behaviour) that could contribute to the development of long-term health-comprising conditions, for example, obesity. Lastly, it should be considered that unhealthy snack foods identified as commonly consumed across the two schools may differ in other geographic locations as they may be also influenced by other factors, i.e., availability of food in school and in the local community. This makes it difficult to make a direct comparison to the population norm owing to the complexity of unhealthy snacking and the unique measures used within this study. 

[bookmark: _Toc97310496]7.5.2 Conclusion
The current study contributes to our understanding of normative social influences on unhealthy snacking in younger adolescents. The findings provide evidence that normative misperceptions of unhealthy snacking exist amongst 11- to 12-year-olds. These inaccurate normative perceptions are associated with increased personal unhealthy snacking consumption and a more positive personal attitude towards regular unhealthy snacking. The findings indicate that a social-norms-based intervention that provides accurate group level social norms would be a feasible strategy to help challenge commonly-held normative misperceptions of unhealthy snacking amongst younger adolescents. 
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An in-school Social Norms Approach intervention for reducing unhealthy snacking behaviours amongst 11- to 12-year-olds
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[bookmark: _Toc97310498]8.1 Chapter overview 
The previous Chapter aimed to test for the existence of dietary-related misperceptions amongst students and whether these misperceptions are associated with personal behaviour (Chapter 7). The current Chapter builds on this by investigating whether a Social Norms Approach (SNA) intervention which challenges normative misperceptions of peers’ unhealthy snacking, will lead to a reduction in students’ personal unhealthy snacking.

[bookmark: _Toc97310499]8.2 Introduction
Health officials have warned that the heavy consumption of unhealthy snacks (both in portion size and frequency) by adolescents may be a main contributing factor to them being overweight or obese (Jebb et al., 2004; Kerr et al., 2008; Public Health England, 2018c). Adolescents, on average, tend to consume three or more unhealthy snacks a day (e.g., chocolate; Public Health England, 2018c), and this contributes to around a third of an adolescent’s daily calorie intake (Public Health England, 2018a). Unhealthy snack consumption is a part of diets that are of poorer nutritional quality, as snack foods are often energy-dense, nutritionally-poor, foods that are high in sugar or saturated fat, which can lead to excessive weight gain (Santaliestra-Pasías et al., 2014). Obesity in adolescents is concerning as it can have both immediate (e.g., lower self-esteem and poorer academic ability) and long-lasting implications (e.g., diabetes and cancer) for health and well-being (Cecchini et al., 2010; Savige et al., 2007).  
Data indicates that the prevalence of obesity in adolescents is strongly related to socioeconomic status (SES), with adolescents living in the most deprived areas of the United Kingdom being more likely to be overweight or obese compared to those living in the least deprived areas (NHS, 2020b; White et al., 2016). Adolescents from lower SES families tend to consume fewer healthy foods, and more unhealthy snacks, than adolescents from higher SES families (Calvert et al., 2020; Skårdal et al., 2014). Such unhealthy snacking behaviours have been associated with the availability and cost of foods in the local area and may be influenced by adolescents’ perceptions about what is acceptable and normative dietary intake (Calvert et al., 2020; Perkins & Wechsler, 1996;  Thomas et al., 2019; Yazdi Feyzabadi et al., 2017).
Children transitioning into adolescence (11-12 years old) spend a significant amount of time at school and in the company of peers (Heinsch et al., 2020), and these peers become a main source of information about what socially normative and acceptable dietary behaviours are (Ragelienė & Grønhøj, 2020). These unwritten rules (social norms) that develop from interaction with peers become an important guide for adolescents as they serve as social cues directing and constraining personal behaviour and attitudes (Hechter & Opp, 2001; Van Hoorn et al., 2017). Adolescents will adjust their dietary behaviour to align with the perceived normative dietary behaviour of peers which is driven by a fundamental need for social connection and peer approval (Foulkes et al., 2018;  Perkins et al., 2010, 2018; Stok et al., 2016). These perceptions about peers’ normative dietary behaviours are not always accurate, with adolescents tending to overestimate the extent of peers’ unhealthy dietary practices and believe that peers to be more approving of these behaviours than the reality (Calvert et al., 2021; Lally et al., 2011; Perkins et al., 2018). These normative misperceptions can lead to personal unhealthy dietary practices as individuals conform to inaccurate social norms (Perkins et al., 2010; Salvy & Bowker, 2014; Stok, 2014).
These exaggerated perceptions may be a result of pluralistic ignorance, where an individual observes a peer performing a highly-memorable behaviour (e.g., eating a large number of unhealthy snacks) on one occasion and inaccurately perceives it to be the norm (Schroeder & Prentice, 1998). This can lead to an individual engaging in an unhealthy behaviour as they align their behaviour to the perceived norm, often because of a fear of social disapproval (Bicchieri, 2016). The Social Norms Approach (SNA) operates on the assumption that if these normative misperceptions were challenged, it should decrease the social pressure to engage in these unhealthy behaviours, consequently leading to a reduction in the behaviour or in the intention to engage in the behaviour (Dempsey et al., 2018). The SNA focuses on two different types of norms which influence behaviour: descriptive norms (perceived typical behaviour of peers) and injunctive norms (perceived attitude or perceived approval of peers) (Perkins & Berkowitz, 1986). 
SNA interventions aim to challenge commonly held misperceptions of social norms by highlighting the actual reported healthier norm of the majority based on data collected from the target population (Berkowitz, 2005; McAlaney et al., 2010). SNA feedback, which highlights the difference between perceived and actual norms, should challenge any held misperceptions, reducing the perceived social pressure to engage in the perceived unhealthy behaviours associated with the majority of peers, thereby promoting more positive behaviours (McAlaney et al., 2010). In support of this, there is evidence that changes in perceived norms mediates the effect of SNA feedback on health-related behaviours, e.g. alcohol use (Neighbors et al., 2009, 2015). SNA interventions conducted in school settings have shown promising results in promoting health behaviours in adolescents, particularly for reducing alcohol and tobacco consumption (Balvig & Holmberg, 2011; Haines et al., 2003; Sheikh et al., 2017; Vallentin-Holbech et al., 2018). As adolescents (11-12 years old) spend a significant amount of time with peers in a school setting, and so schools represent a unique social environment with the potential to promote positive dietary behaviour change in adolescents (Chaudhary et al., 2020). 
The current study aims to test whether a school-based SNA feedback intervention is effective in reducing unhealthy snacking behaviours and attitudes, and increasing intentions to reduce unhealthy snacking, amongst students aged 11 to 12 years, compared to a non-normative feedback control intervention.  Two schools from areas of high socio-economic deprivation were sampled in this study, since there is evidence that areas of greater deprivation are associated with both higher levels of unhealthy food consumption and higher rates of childhood obesity (Conrad & Capewell, 2012). Based on previous research that has sampled other age groups and targeted other unhealthy behaviours (Haines et al., 2005; Lally et al., 2011; Neighbors et al., 2009, 2015; Perkins et al., 2011; Vallentin-Holbech et al., 2018) it is hypothesised that: 1) students who received snacking-related SNA feedback would (i) report a greater reduction in unhealthy snacking behaviours, (ii) have less positive attitudes towards unhealthy snacking, (iii) have a greater intention to reduce unhealthy snacking, and (iv) have more accurate perceptions about peers’ snacking-related behaviours and attitudes, when compared to a control; 2) the improvements in students’ snacking-related behaviours, attitudes and intentions will be mediated by changes in normative snacking-related misperceptions. 

[bookmark: _Toc97310500]8.3 Method
[bookmark: _Toc97310501]8.3.1 Design and Participants
A quasi-experimental design was used for the present study. Two secondary schools from the North and Midlands of England were sampled, both of which were located in the 30% most-deprived areas of the UK (Noble et al., 2019). A total of 373 students aged between 11 and 12 years of age (School Year 7) from both schools were invited to take part. Of these, 258 students assented to participate (School A = 163 and School B = 95), of which 252 students completed questionnaires at baseline (School A = 157 and School B = 95), 254 students completed questionnaire at Time 2 (School A = 163 and School B = 91) which dropped to 205 by Time 3 (School A = 137 and School B = 68). Students in School A were allocated to the SNA feedback condition and students in School B were allocated to the control condition. An a-priori power analysis indicated that a minimum of 124 participants (62 participants per condition) was required to achieve a desired power of 0.8 with medium effect size (ɳ2 = .059) for a series of one-way ANCOVAs to be conducted for each outcome variable, with the baseline value treated as the covariate (Clark-Carter, 2018). The project was approved by Staffordshire University Ethics Committee (Appendix 15).
An advisory panel of older students (aged 12- to 13-years; n = 6) from School A was formed to help direct and deliver the SNA feedback intervention. School-based interventions have been suggested to be more effective at promoting healthier dietary behaviours in adolescents if they involve peers in both the intervention development and implementation (Calvert et al., 2019), as peers can provide both key insights into the target student group and can help reinforce the social acceptability and credibility of health promotion messages (McAlaney et al., 2010). The advisory panel met on three occasions to advise on effective ways of engaging students with the SNA messages and to provide feedback on the resources developed for the intervention. All of the resources used in this study were reviewed by the advisory group and by the Head of Year (a teacher) to check for age-appropriate language and comprehensibility as the school had indicated that students’ literacy and understanding were below age-related expectations.

[bookmark: _Toc97310502]8.3.2 Measures
Previously-conducted focus groups within both schools identified that there were differences between the sexes in dietary-related normative perceptions (Calvert et al., 2020). Therefore, questionnaires (Appendix 21) included social norm items that referred to same-sex same-school peers.

8.3.2.1 Personal snacking behaviour 
The specific snacking behaviours measured in this study were informed by a previous qualitative focus group study which identified a number of commonly-consumed snack foods (i.e., chocolate, sweets, crisps, biscuits, and cake) amongst this target group (Calvert et al., 2020).  The foodstuffs measured were not only commonly-consumed snacks amongst the target population, but are also nutritionally poor and high in sugar and/or fat, and recommended to only be consumed occasionally and in moderation (NHS, 2020a; Public Health England, 2018b). Students were asked to self-report how frequently they had consumed these snack foods over the previous week using an adapted food frequency questionnaire (Lally et al., 2011). Each snack food had a corresponding description of a single serving (e.g., one small bag of crisps) based on a validated adolescent food frequency questionnaire (Rockett et al., 1995); e.g.: ‘thinking back over the past week, how many servings of these foods did you eat?’. Response options ranged from ‘less than one a week’ to ‘4 or more a day’; these were converted into values to reflect frequency of consumption per week, for example, ‘4 or more a day’ was coded as 28 (4 portions a day x 7 days = 28 portions per week). A summary measure of snacking behaviour over a week was constructed by summing responses for the five snack foodstuffs. The higher the score, the greater the number of unhealthy snacks the students consumed. The internal reliability (Cronbach’s alpha) across the three timepoints for these items ranged from 0.64 - 0.74.

8.3.2.2 Personal snacking attitudes
There were two separate measures of personal attitude towards snacking.  The first measure focused on attitudes towards snacking: ‘In general, do you think that eating two or more unhealthy snack foods on most days is…?’ and the second measure focused on attitudes toward reducing snacking behaviour: ‘For me to eat fewer unhealthy snacks over the next month would be’. The item wording and scales were adapted from existing measures (Lally et al., 2011; Sheridan, 2014). Both measures were formed by calculating responses to two 5-point Likert scales, 1 (bad/foolish) to 5 (good/sensible), which were summed to give a total attitude score ranging from 2-10 for each measure. The higher the score, the more positive the personal attitude towards the behaviour.

8.3.2.3 Descriptive and Injunctive Norms
Students’ normative perceptions about same-sex peers’ snacking behaviours (descriptive norms) were measured by asking how often over the previous week students thought the majority of same-sex peers at their school consumed each snack food (chocolate, sweets, crisps, biscuits and cake). An example of an item was: ‘how many servings of each of the following do you think most of the [boys/girls] at [school name] have eaten over the past week?’ The wording of the social norms items was adapted from previously-used measures (Pischke et al., 2015; Lally et al., 2011). Response options ranged from ‘less than one a week’ to ‘4 or more a day’; these were converted into values to reflect frequency of consumption per week, for example, ‘4 or more a day’ was coded as 28 (4 portions a day x 7 days = 28 portions per week). Individual snack food descriptive norm responses were summed to give an unhealthy snacking norm score. The higher the score, the higher the number of unhealthy snacks students perceived their peers to consume. The internal reliability (Cronbach’s alpha) across the three timepoints for these items ranged from 0.82 - 0.85. 
Students’ normative perceptions about same-sex peer attitudes (injunctive norms) towards snacking were measured using two separate individual measures adapted from exisiting measures (these measures were not summed together) (Lally et al., 2011; Sheridan, 2014).  The first measure explored normative perceptions about eating unhealthy snacks: ‘In general, do you think that most of the [boys/girls] at [school name] think that eating two or more unhealthy snack foods on most days is…?’.  The second measure explored normative perceptions about eating fewer unhealthy snacks: In general, do you think that most of the [boys/girls] at [school name] think that eating fewer unhealthy snacks would be?’. Both measures were formed by calculating responses to two 5-point Likert scales, 1 (bad/foolish) to 5 (good/sensible), which were summed to give a total score ranging from 2-10 for each measure. The higher the score, the more positive the students perceived their peers’ attitude to be towards the behaviour. 

8.3.2.4 Behavioural Intentions
Intentions to reduce unhealthy snacking were measured using four separate items using a 7-point Likert scale ranging from 1 (unlikely/false) to 7 (likely/true). The wording and scale had been adapted from existing measures (Sheridan, 2014; Verhoeven et al., 2013), e.g.: ‘I am determined to eat fewer unhealthy snacks over the next month’. The four item scores were summed to give a total intention score. The higher the intention score, the stronger the intention to reduce unhealthy snacking. The internal reliability (Cronbach’s alpha) across the three timepoints for these items ranged from 0.74 - 0.81. 

[bookmark: _Toc97310503]8.3.3 Procedure
All students in Year 7 (first year) of both schools were invited to participate in the study. Individual schools sent information letters and opt-out consent forms to parents/guardians of all students in Year 7 (Appendix 16 and 17). Students who wished to participate in the study after reading the information sheet (Appendix 18 and 19) were asked to provide assent (Appendix 20) prior to completing the baseline questionnaire and were also asked verbally prior to completing subsequent questionnaires. Only students in the SNA feedback condition were invited to participate in the practical poster-making session and students were asked to give verbal assent before the session commenced; if they did not wish to participate, the school arranged for an alternative activity. Students in both conditions completed questionnaires at baseline (Time 1 – September), post-intervention (Time 2 - January), and at 3 months post-intervention (Time 3 - March). Following the third questionnaire, participants were thanked for participating in the research and were provided with a debriefing form (Appendix 22 and 23). Paper-based questionnaires were administered by teachers and completed during school hours during a timetabled teaching session. 

8.3.3.1 Intervention 
Students in both conditions received a copy of the non-normative healthy eating information (‘Eatwell Guide’) (Appendix 24) the first week of the Spring term (January). The ‘Eatwell Guide’ provides age-appropriate UK Government recommendations about the number of individual foodstuffs that should come from each food group (e.g., fruit and vegetables) to achieve a healthy, balanced diet (Public Health England, 2018b). Paper copies of the ‘Eatwell Guide’ were delivered to the schools and teachers distributed them to participating students. 
Students in the SNA feedback condition, in the same week as receiving the healthy eating information (‘Eatwell Guide’), also participated in an interactive poster-making session. The poster-making session was one hour long and was led by a teacher following a detailed lesson plan (Appendix 25) provided by the researcher. The lesson plan provided detailed instructions for the teachers, to be used as a step-by-step guide for the session to help ensure intervention fidelity was maintained. There were approximately 25 students in each poster-making session (a total of seven poster-making sessions across the week). To help students engage with the SNA feedback, students were asked to design and create a poster in small groups (Appendix 26) that included the SNA unhealthy snacking feedback messages (the SNA messages were based on students own baseline data) (Appendix 27). The use of an interactive poster-making session was a recommendation made by the student advisory group to help ensure students had attended to and engaged with the SNA feedback. There is some suggestion that studies that include interactive methods to deliver campaign messages are more effective than print-based mass media campaigns: they help ensure students actively engage with the presented feedback (Cuijpers, 2002; Vallentin-Holbech et al., 2018). The SNA messages to be included on the poster were phrased to demonstrate the three most-pronounced discrepancies between the perceived and actual snacking norm for boys and girls. Wording used for the SNA feedback messages was recommended by Perkins (2003) and has been adapted for use by other SNA intervention studies (Neighbors et al., 2011; Vallentin-Holbech et al., 2018). An example message: perceived descriptive norm, “Did you know 58% of girls think most other girls at [name of school] eat biscuits 4+ times in a week?”; actual descriptive group norm, “Fact, 69% of girls at [name of school] eat biscuits less than 3 times in a week.” Percentages were also communicated using pictorial representations to aid in students’ understanding based on recommendations made by the advisory group (Appendix 27). To ensure students had read and engaged with the SNA feedback, towards the end of the session students were asked in their small groups to briefly present their posters to the rest of the groups, with the following questions: ‘Why did they design the poster in that way?’, ‘Was any of the information surprising to them?’, and  ‘Did they learn something new?’ 
To increase exposure to and engagement with the SNA feedback, a prize-based competition for the best poster was held and students voted for the best poster from their session. The seven best posters (one from each session) were then displayed in the school in a location that Year 7 students frequented throughout the day. One month after the posters were displayed, the advisory panel designed a short PowerPoint presentation (exhibiting the seven best posters) to each class that had participated in a poster-making session which facilitated a class discussion (asking students to consider which poster: displayed the information clearly; was the most eye-catching; and was the easiest to read and understand). Each class voted for the best poster and votes were totalled to give an overall winner for the competition; the winning students received shopping vouchers.

[bookmark: _Toc97310504]8.3.4 Analysis plan
Normative misperceptions of unhealthy snacking behaviour were calculated by subtracting the median of self-reported unhealthy snacking behaviour of the group (school/sex specific) (actual norm) from each student’s reported perception of peers’ unhealthy snacking behaviour (descriptive norm) (Perkins et al., 2010). A positive score indicated that students perceived peers to consume the unhealthy snacks more often than the reported group norm. Misperceptions of peers’ snacking attitudes were calculated by subtracting the median score of self-reported attitude of the group (school/sex specific) (actual norm) from each student’s reported perception score of peers’ attitudes (injunctive norm) (Perkins et al., 2010). This approach created two attitude misperception scores: (1) misperceptions of peers’ attitude towards unhealthy snacking; and (2) misperceptions of peers’ attitude towards consuming fewer snacks. A higher score indicated that students perceived their peers to have a more positive attitude towards the behaviour than was the actual reported group norm.
To test hypothesis one, a series of between subjects ANCOVAs/ANCOHETs were conducted to assess differences between the conditions (SNA feedback versus control condition) on each outcome variable (personal unhealthy snacking, personal attitude towards unhealthy snacking, personal attitude towards reducing unhealthy snacking, intention to reduce snacking and normative misperceptions of peers’ snacking-related behaviour and attitudes) at post intervention (Time 2) and at 3-month follow-up (Time 3), whilst controlling for baseline values (Time 1). 
To test hypothesis two, change scores values were calculated for each outcome variable (subtracting the outcome variable at Time 1 from the same outcome variable at Time 2 or 3) and correlations were conducted to explore the relationships between these values. A series of mediation analyses examined whether changes in students’ personal unhealthy snacking behaviour or changes in students’ personal unhealthy snacking attitudes were mediated by changes in normative snacking-related misperceptions.

[bookmark: _Toc97310505]8.4 Results
[bookmark: _Toc97310506]8.4.1 Data screening 
Data were screened to check for: sensible values; missing values; multivariate outliers; normal distribution of residuals; linear relationships between outcome measures and covariates in each condition; homogeneity of regression slope in each dependent variable for each ANCOVA; and for change scores values, equal variance between conditions, normal distribution and a linear relationship between values. There were a number of missing values observed across the data set. Missing values analysis (MVA) was conducted to understand whether there was a pattern to the missing data. Little’s missing value analysis was non-significant suggesting that data were missing completely at random (MCAR) ( = 15604.485, p = .307). Intention to treat (ITT) analysis was used to minimise bias in the sample and address the majority of the missing data. ITT analysis reduces bias as it gives a more realistic estimate of treatment effect, as once participants are allocated to a condition, removal of participants (because of drop-out or incomplete responses) could introduce bias and give a false impression of the reported outcomes (Del Re et al., 2013; Gupta, 2011; Kang, 2013). Missing data post-intervention (Time 2) were replaced with baseline values (Time 1) (last observation carried forward: LOCF) and missing data at 3-month follow-up (Time 3) were also replaced with baseline values (Time 1) (baseline observation carried forward: BOCF).  
Following the ITT analysis, twelve multivariate outliers were identified (using scatter plots of Cook’s Distance and Uncentered Leverage value for each outcome measure). After further investigation of individual cases, two multivariate outliers (one case from each condition) were removed; their individual response patterns demonstrated systematic reporting of extreme scores across variables and at more than one timepoint, indicating that these participants may have either misunderstood or were not attending to question content (Leys et al., 2018). 
The residuals for each analysis were found to be normally distributed and there was a linear relationship between outcome measures and covariates in both the intervention and control conditions, fulfilling the assumptions for ANCOVA. Three of the primary outcome analyses (Time 2 personal unhealthy snacking; Time 3 personal unhealthy snacking; and Time 3 misperception of peers’ attitude towards fewer unhealthy snacks) were found to have heterogeneity of regression slope.  Therefore a one-way between-subjects Analysis of Covariance with Heterogeneity (ANCOHET) was conducted (Clark-Carter, 2018), in order to conduct an analysis of covariance whilst taking into account the heterogeneity of regression slope (Maxwell et al., 2017). Lastly, the change scores were found to have equal variance between conditions, were normally distributed, and had a linear relationship between values, fulfilling the assumptions for Pearson’s and Point-Biserial correlation.

[bookmark: _Toc97310507] 8.4.2 Baseline differences 
The means indicate that at baseline, students in the SNA feedback condition on average reported consuming slightly more unhealthy snack portions per week compared to the control condition. Students’ attitudes towards unhealthy snacking were not dissimilar between the two conditions at baseline (Table 17). Baseline measures indicate that students in the SNA feedback condition overestimated peers’ weekly unhealthy snack consumption, on average, by 23.50 portions per week (approx. daily overestimation of 3.4 portions) above the reported group norm, and students in the control condition, on average, overestimated peers’ weekly consumption by 16.85 portions per week (approx. daily overestimation of 2.4 portions) above the reported group norm. At baseline, 72% of students in the SNA condition and 77% of students in the control condition overestimated peers’ weekly unhealthy snacking consumption above the reported group norm for the respective school (28% in the SNA condition and 21% in the control underestimated peers’ weekly unhealthy snacking consumption below the group norm). The means indicated that students in both conditions, at baseline, perceived peers to have more positive attitudes towards consuming unhealthy snacks than the reported group norm, and perceived peers to have more negative attitudes towards reducing unhealthy snacking than the reported group norm (Table 17).

[bookmark: _Toc97310508]8.4.3 Outcomes post-intervention (Time 2)
Table 17 presents the outcomes of individual ANCOVA/ANCOHET analyses for the seven outcome variables at Time 2 with the baseline scores treated as the covariate. At Time 2, the analyses showed significant differences in misperceptions of peers’ attitudes towards unhealthy snacking between the intervention and control conditions. Students who received SNA feedback had significantly more accurate perceptions of peers’ attitude towards unhealthy snacking (M = .12 SE = .13) compared to students in the control condition (M = 1.20, SE = .22), F(1, 232) = 16.405, p < .001, η2 =.059 (Table 17). There were no other significant effects observed immediately post-intervention (Time 2).  
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[bookmark: _Toc97557140]Table 17. Shows results of the ANCOVA/ANCOHET with adjusted means, standard errors and confidence intervals for each of the outcome variables for the post-intervention data (Time 2).
	
	SNA feedback
	Control
	ANCOVA/ANCOHET

	
	N
	Baseline mean
	Follow-up adjusted mean
	CI (95%)
[LL-UL]
	N
	Baseline mean
	Follow-up adjusted mean
	CI (95%)
[LL-UL]
	F
	df 
(error)
	p
	η2

	Measures
	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: _Hlk68178160]Personal unhealthy snacking consumptiona
	148
	22.05
	17.70
	15.20-20.21
	90
	17.41
	20.69
	17.46-23.92
	3.422
	234
	.066
	.005

	Personal attitude towards unhealthy snacking 
	131
	5.42
	5.13
	4.87-5.39
	71
	5.17
	5.26
	4.91-5.61
	.320
	199
	.572
	<.001

	Personal attitude towards fewer unhealthy snacks
	135
	6.77
	7.02
	6.65-7.38
	71
	6.92
	7.13
	6.62-7.63
	.126
	203
	.723
	<.001

	[bookmark: _Hlk85715214]Intention to reduce unhealthy snacking 
	140
	17.76
	18.07
	17.28-18.87
	71
	18.38
	17.96
	16.84-19.07
	.029
	208
	.866
	<.001

	Misperceptions of peers’ unhealthy snacking behaviourb
	127
	23.50
	20.15
	14.89-25.40
	85
	16.82
	26.80
	20.37-33.23
	2.477
	209
	.117
	.007

	Misperceptions of peers’ attitude towards unhealthy snackingc
	130
	.79
	.12
	-.19-
.43
	68
	.84
	1.20
	.78-
1.64
	16.405
	195
	<.001
	.059

	Misperceptions of peers’ attitude towards fewer unhealthy snacksc
	128
	-.38
	-1.067
	-1.41-
-.72
	66
	-.65
	-1.317
	-1.80- 
-.84
	.693
	191
	.406
	.002



a ANCOHET
b Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group (school/gender specific) from students’ individual normative perception (descriptive) of peers’ behaviour.
cMisperception scores were calculated by subtracting the median of personal snacking attitude of the group (school/gender specific) from the students’ individual normative perception (injunctive) of peers’ snacking attitudes
LL: Lower limit, UL: Upper limit 
η2 – Eta squared 
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[bookmark: _Toc97310509]8.4.4 Outcomes at 3-month follow-up (Time 3)
Table 18 presents the outcomes of individual ANCOVA/ANCOHET analyses for the seven outcome variables at Time 3, with the baseline value treated as the covariate. At Time 3, the analyses showed significant differences in personal unhealthy snacking consumption and personal attitudes towards unhealthy snacking between the conditions. Students who received SNA feedback consumed fewer unhealthy snacks (M = 17.66, SE = 1.16) compared to students in the control condition where snacking increased (M = 19.74, SE = 1.49), F(1, 232) = 6.133, p = .014, η 2 =.007 (Table 18). Students who received SNA feedback had less positive attitudes towards unhealthy snacking (M = 5.10, SE = .12) compared with students in the control condition, whose attitudes towards unhealthy snacking became more positive (M= 5.68, SE = .16), F(1, 198) = 8.779, p = .003, η 2 =.002 (Table 18). There were no other significant effects observed at 3-month follow-up (Time 3).













[bookmark: _Toc97557141]Table 18. Shows results of the ANCOVA/ANCOHET with adjusted means, standard errors and confidence intervals for each of the outcome variables for the 3-month follow-up data (Time 3).
	
	SNA feedback
	Control
	ANCOVA/ANCOHET

	
	N
	Baseline mean
	Follow-up adjusted mean
	CI (95%)
[LL-UL]
	N
	Baseline mean
	Follow-up adjusted mean
	CI (95%)
[LL-UL]
	F
	df 
(error)
	p
	η2

	Measures
	
	
	
	
	
	
	
	
	
	
	
	

	Personal unhealthy snacking consumptiona
	146
	22.05
	17.66
	15.38-19.95
	90
	17.41
	19.74
	16.81-22.66
	6.133
	232
	.014
	.007

	Personal attitude towards unhealthy snacking 
	131
	5.42
	5.10
	4.87-5.33
	70
	5.17
	5.68
	5.37-
6.00
	8.779
	198
	.003
	.002

	Personal attitude towards fewer unhealthy snacks
	134
	6.77
	7.13
	6.83-7.42
	68
	6.92
	7.18
	6.77-
7.59
	.044
	199
	.834
	<.001

	Intention to reduce unhealthy snacking 
	140
	17.76
	18.01
	17.27-18.75
	84
	18.38
	17.70
	16.74-18.66
	.254
	221
	.615
	<.001

	Misperceptions of peers’ unhealthy snacking behaviourb
	128
	23.50
	21.50
	17.25-25.76
	85
	16.82
	22.28
	17.06-27.50
	.051
	210
	.821
	<.001

	Misperceptions of peers’ attitude towards unhealthy snackingc
	129
	.79
	.72
	.43-
1.02
	68
	.84
	.75
	.34-
1.16
	.008
	194
	.931
	<.001

	Misperceptions of peers’ attitude towards fewer unhealthy snacksac
	128
	-.38
	-.804
	-1.15-
-.46


	68
	-.65
	-1.02
	-1.50-
-.54
	.070
	192
	.791
	<.001



a ANCOHET
b Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group (school/gender specific) from students’ individual normative perception (descriptive) of peers’ behaviour.
cMisperception scores were calculated by subtracting the median of personal snacking attitude of the group (school/gender specific) from the students’ individual normative perception (injunctive) of peers’ snacking attitudes
LL: Lower limit, UL: Upper limit 
η2 – Eta squared 







[bookmark: _Toc97310510]8.4.5 Correlations between the independent, mediator and dependent variables
The relationship between the independent variable (intervention or control condition), mediator (changes in normative misperceptions at Time 2 and 3), and dependent variables (changes in personal unhealthy snacking at Time 3 and changes in personal attitude towards unhealthy snacking at Time 3) were explored using Pearson’s and Point-Biserial correlations. Table 19 shows that no variables significantly correlated with changes in personal unhealthy snacking at Time 3 (dependent variable).





















[bookmark: _Toc97557142]Table 19. Correlation matrix of intervention condition, changes in normative misperceptions (time 2 and 3) and changes in personal unhealthy snacking at 3 months follow-up (Time 3).
	Variables 
	1
	2
	3
	4
	5
	6
	7
	8

	1. Intervention conditionaf 

	-
	
	
	
	
	
	
	

	2. Changes in misperceptions of peers unhealthy snacking - Time 2bd
	.15*
	-
	
	
	
	
	
	

	3. Changes in misperceptions of peers unhealthy snacking- Time 3cd
	.06
	.45**
	-
	
	
	
	
	

	4. Changes in misperceptions of peers’ attitude towards unhealthy snacking - Time 2be
	.24**
	.03
	.13
	-
	
	
	
	

	5. Changes in misperceptions of peers’ attitude towards unhealthy snacking - Time 3ce
	-.00
	-.18*
	-.02
	.42**
	-
	
	
	

	6. Changes in misperceptions of peers’ attitude towards fewer unhealthy snacks - Time 2be
	-.03
	.11
	.13
	.10
	.03
	-
	
	

	7. Changes in misperceptions of peers’ attitude towards fewer unhealthy snacks - Time 3ce
	-.03
	.08
	.16*
	.03
	
.13

	.36**
	-
	

	8. Changes in personal unhealthy snacking- Time 3c
	.10
	.14
	.11
	.13
	.03
	.09
	.08
	-


a Dummy coded (SNA intervention = 1, control = 2)
b Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable post-intervention (Time 2) (Time 2 – Time 1).
c Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable at 3-month follow-up (Time 3) (Time 3 – Time 1). 

d Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group (school/gender specific) from students’ individual normative perception (descriptive) of peers’ behaviour.
e Misperception scores were calculated by subtracting the median of personal snacking attitude of the group (school/gender specific) from the students’ individual normative perception (injunctive) of peers’ snacking attitudes.
f Point-Biserial correlations were conducted when exploring the relationship between the dichotomous and scale variables.
*p < .05, **p <.001
 

Table 20 shows that all variables significantly correlated with changes in personal attitude towards unhealthy snacking at Time 3 (dependent variable) with the exception of changes in misperceptions of peers’ unhealthy snacking behaviour at Time 2 and Time 3.
[bookmark: _Toc97557143]Table 20.  Correlation matrix of intervention condition, changes in normative misperceptions (time 2 and 3) and changes in personal attitude towards unhealthy snacking at 3 months follow-up (Time 3).
	Variables 
	1
	2
	3
	4
	5
	6
	7
	8

	1. Intervention conditionaf
	-
	
	
	
	
	
	
	

	2. Changes in misperceptions of peers unhealthy snacking - Time 2bd
	.15*
	-
	
	
	
	
	
	

	3. Changes in misperceptions of peers unhealthy snacking - Time 3cd
	.06
	.45**
	-
	
	
	
	
	

	4. Changes in misperceptions of peers’ attitude towards unhealthy snacking - Time 2be
	.24**
	.03
	.13
	-
	
	
	
	

	5. Changes in misperceptions of peers’ attitude towards unhealthy snacking - Time 3ce
	-.00
	-.18*
	-.02
	.42**
	-
	
	
	

	6. Changes in misperceptions of peers’ attitude towards fewer unhealthy snacks - Time 2be
	-.03
	.11
	.13
	.10
	.03
	-
	
	

	7. Changes in misperceptions of peers’ attitude towards fewer unhealthy snacks - Time 3ce
	-.03
	.08
	.16*
	.03
	.13
	.36**
	-
	

	8. Changes in personal attitude towards unhealthy snacking - Time 3c
	.22**
	.04
	.07
	.28**
	.31**
	.19**
	.15*
	-


a Dummy coded (SNA intervention = 1, Control = 2)
b Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable post-intervention (Time 2) (Time 2 – Time 1).
c Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable at 3-month follow-up (Time 3) (Time 3 – Time 1).
d Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group (school/gender specific) from students’ individual normative perception (descriptive) of peers’ behaviour.
e Misperception scores were calculated by subtracting the median of personal snacking attitude of the group (school/gender specific) from the students’ individual normative perception (injunctive) of peers’ snacking attitudes
f Point-Biserial correlation were conducted when investigating the association between the dichotomous and scale variables. 
*p < .05, **p <.001

[bookmark: _Toc97310511]8.4.6 Mediation analyses 
A series of mediation analyses were conducted to examine whether changes in students’ personal unhealthy snacking consumption, or changes in students’ personal attitudes towards unhealthy snacking, at Time 3 were mediated by changes in students’ normative misperceptions of peers’ snacking-related behaviour and attitudes (at Time 2 or Time 3). The analyses were conducted using the PROCESS macro (Hayes, 2013) using model 4 with 5000 bias-corrected bootstrapped resamples. Table 21 presents the results of the mediation analyses for the indirect effect of condition (SNA intervention verses control) on changes in personal behaviour and attitudes via changes in normative misperceptions. The results indicate that changes in normative misperceptions of peers’ snacking-related behaviour and attitudes (at Time 2 or Time 3) did not mediate the relationship between condition and changes in personal unhealthy snacking at Time 3. 














[bookmark: _Toc97557144]Table 21. Mediation analyses for the indirect effect of condition on changes in personal unhealthy snacking behaviour and unhealthy snacking attitudes at 3-month follow-up, via changes in normative misperceptions.
	[bookmark: _Hlk85716456]
	Changes in personal unhealthy snacking at Time 3d
	Changes in personal attitude towards unhealthy snacking at Time 3d

	
	
	95% CI*e
	
	95% CI*e

	
	Effect (SE)
	Boot-LL
	Boot-UL
	Effect (SE)
	Boot-LL
	Boot-UL

	Mediators 
	
	
	
	
	
	

	
	
	
	
	
	
	

	Changes in misperceptionsa of peers’ unhealthy snacking Time 2c

	.59(.66)
	-.37
	2.25
	.01(.02)
	-.03
	.07

	Changes in misperceptionsa of peers’ unhealthy snacking Time 3d

	.21(.44)
	-.38
	1.39
	.01(.03)
	-.03
	.08

	[bookmark: _Hlk85716420]Changes in misperceptionsb of peers’ attitude towards unhealthy snacking Time 2c 

	.75(.64)
	-.27
	2.26
	.18(.08)
	.04
	
.36


	Changes in misperceptionsb of peers’ attitude towards unhealthy snacking Time 3d

	-.02(.24)
	-.48
	.54
	.02(.07)
	-.12
	.17

	Changes in misperceptionsb of peers’ attitude towards fewer snacks Time 2c

	-.14(.35)
	-.86
	.66
	-.01(.05)
	-.13
	.09

	Changes in misperceptionsb of peers’ attitude towards fewer snacks Time 3d
	-.16(.31)
	-.90
	.38
	-.02(.04)
	-.11
	.06


a Misperception scores were calculated by subtracting the median of personal unhealthy snacking behaviour of the group (school/gender specific) from students’ individual normative perception (descriptive) of peers’ behaviour.
b Misperception scores were calculated by subtracting the median of personal snacking attitude of the group (school/gender specific) from the students’ individual normative perception (injunctive) of peers’ snacking attitudes
c Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable at 2-week follow-up (Time 2) (Time 2 – Time 1).
d Change scores were calculated by subtracting the outcome variable at baseline (Time 1) from the same outcome variable at 3-month follow-up (Time 3) (Time 3 – Time 1).
eIf the bootstrapped confidence interval does not include zero, then the indirect path is significant. 
LL: Lower limit, UL: Upper limit 

There was, however, a significant indirect effect of condition on changes in personal unhealthy snacking attitudes at Time 3 via changes in misperceptions about peers’ attitudes towards unhealthy snacking at Time 2 (effect = .18, 95% CI [.04, .36]) (Figure 4). This indicated that students who received normative feedback had a greater change compared to the control in normative perceptions about peers’ attitudes towards unhealthy snacking at Time 2, leading to a greater change in personal attitudes at Time 3 (Figure 4).
c = .73* (.48a)

c = .73* (.48a)

c = .73* (.48a)

c = .73* (.48a)

[bookmark: _Toc97557151]Figure 4. Unstandardized and (in parentheses) standardized regression coefficients for the relationship between conditions and changes in personal attitude towards unhealthy snacking at Time 3, mediated by changes in normative misperceptions of peers’ attitude towards unhealthy snacking at Time 2. c’ = .56* (.36a)

c’ = .56* (.36a)

c’ = .56* (.36a)

c’ = .56* (.36a)
 b = .17* (.23)

 b = .17* (.23)

 b = .17* (.23)

 b = .17* (.23)
a = 1.08* (.50a)


a = 1.08* (.50a)


a = 1.08* (.50a)


a = 1.08* (.50a)

Changes in personal attitude towards unhealthy snacking attitude, Time 3 (Y)

Changes in personal attitude towards unhealthy snacking attitude, Time 3 (Y)

Changes in personal attitude towards unhealthy snacking attitude, Time 3 (Y)

Changes in personal attitude towards unhealthy snacking attitude, Time 3 (Y)
Condition (X)

Intervention condition (X)

Intervention condition (X)

Intervention condition (X)
Changes in misperception of peers’ attitude towards unhealthy snacking, Time 2 (M)

Changes in misperception of peers’ attitude towards unhealthy snacking, Time 2 (M)

Changes in misperception of peers’ attitude towards unhealthy snacking, Time 2 (M)

Changes in misperception of peers’ attitude towards unhealthy snacking, Time 2 (M)








*p < .05 
c – total effect
c’ – direct effect
aPROCESS macro (Hayes & Preacher, 2013) reports standardized regression coefficient for dichotomous variable in partial format.

[bookmark: _Toc97310512]8.5 Discussion
This study aimed to evaluate the effectiveness of a school-based SNA intervention targeting unhealthy snacking amongst students aged 11 to 12 years old living in two socially deprived areas of the UK. Evidence indicates that adolescents misperceive the unhealthy snacking consumption of their peers, and this is associated with increased personal unhealthy snacking consumption (Calvert et al., 2021; Lally et al., 2011). This SNA intervention tested here attempts to challenge these misperceptions amongst this younger adolescent age group in order to facilitate positive changes in personal unhealthy snacking, related attitudes, and behavioural intentions.
When testing the first hypothesis, exploring the intervention effect on (i) students’ unhealthy snacking behaviours, (ii) related attitudes, (iii) behavioural intentions, and (iv) normative perceptions, students who were exposed to SNA messages about peers’ snacking consumption had significantly more accurate perceptions about peers’ attitudes towards unhealthy snacking post-intervention. These findings are in accordance with previous SNA research targeting other populations which report that individuals were less likely to overestimate peers’ attitudes towards unhealthy behaviours (e.g. alcohol) following exposure to normative feedback (Neighbors et al., 2011; Reid & Aiken, 2013). Amongst 11- to 12-year-olds, presenting accurate normative information about peers’ snacking-related behaviours changed their perceptions about the social acceptability or perceived approval of unhealthy snacking. Particularly for younger adolescents, healthier dietary behaviours may be more likely to be adopted if they are perceived to be socially approved of by others (Calvert et al., 2020). Nevertheless, no other significant intervention effects were observed immediately post-intervention. Dietary behaviour change in adolescents may not be apparent immediately, as modification of well-established unhealthy dietary behaviour patterns can be slower than anticipated, since eating is in large part habitual and habits can take time to change (Conner et al., 2002; Shepherd & Shepherd, 2002). 
Our results did indicate that at 3 months post-intervention, students who were exposed to the SNA messages consumed significantly fewer unhealthy snacks and had less positive personal attitudes towards unhealthy snacking, compared to students in the control condition. These results reflect what has been found for other SNA studies targeting adolescents’ unhealthy behaviours in a school setting, most notably concerning alcohol and tobacco consumption; that receiving SNA feedback led to a reduction in the unhealthy behaviour (Haines et al., 2003; Sheikh et al., 2017). School is an important learning environment for social conduct (Chaudhary et al., 2020) and is a key setting that can facilitate the reduction or prevention of unhealthy dietary practices (Foulkes et al., 2018). The findings indicated that although the SNA intervention was successful at reducing snacking at 3 months post-intervention, students still consumed some unhealthy snacks.
When testing the second hypothesis, exploring the mediating role of changes in social norm perceptions on attitudes and behaviours, the results indicated that students who received SNA feedback had a greater change in normative misperceptions about peers’ attitude towards unhealthy snacking post-intervention than the comparison group, leading to a greater change in personal attitude at 3 months post-intervention. The mediation analysis findings lend support for the proposed mechanism of the SNA: that correcting normative misperceptions using SNA feedback leads to positive changes in personal attitudes towards an unhealthy behaviour (Dempsey et al., 2018). Whilst there was a change in students’ unhealthy snacking behaviours after receiving the SNA feedback, this was not mediated by changes in normative misperceptions, so there is the possibility that there were other factors that influenced changes in personal unhealthy snacking of students, e.g. changes in personal attitudes which may then lead to changes in personal behaviour (Marley et al., 2016). When aiming to change dietary behaviours of younger adolescents, it might be important to first address adolescents’ attitudes towards unhealthy snacking before attempting to change more established behaviour patterns. 

[bookmark: _Toc97310513]8.5.1 Strengths and Limitations 
A strength of this study was that it actively engaged the target population in the development of the intervention via an advisory group. One challenge for SNA interventions is ensuring that participants have fully understood the normative feedback being disseminated (Dempsey et al., 2018). Having the advisory group of similarly-aged peers review the SNA feedback helped to ensure that intervention content was age-appropriate and comprehensible for our sample. Whilst it can be difficult to determine whether participants have attended to the feedback during SNA campaigns (Miller & Prentice, 2016), the use of an interactive poster session and prize-based competition here helped encourage students to engage with the SNA feedback. Although the posters were displayed for a month within the school it was not possible to record how many occasions students reviewed a poster outside of these sessions. Whilst other methods to disseminate SNA feedback may have allowed us to record intervention exposure, such as computer-based personalised normative feedback, the schools and the students did not have the equipment to support these types of delivery methods and computerised feedback may still not be fully attended to by participants. A limitation of this study is that, even though students in both conditions received the ‘Eatwell Guide’, it is unclear whether students fully attended to and processed the information included in the leaflet. Therefore, there may have been a difference in the level of information processed by the students in the SNA feedback condition compared to those in the control condition. Future research could consider asking students in both conditions to design posters (SNA feedback verses healthy eating information) to ensure there can be a direct comparison between the conditions.
Snacking is a complex behaviour, and the term ‘snacking’ can have different interpretations (Chamontin et al., 2003).  Being specific about snack foodstuffs being measured and targeted by interventions should reduce confusion and misunderstanding (Hess et al., 2016). The unhealthy snack foods targeted in the current study were identified as being commonly consumed in both schools. Consultation with teachers and the advisory panel of students led to the recommendation that intervention messages should be focused on a limited number of food items to ensure students were not overloaded with information. Whilst our SNA feedback messages presented information about three specific snack foods for each sex, the self-reported measures of snacking and perceived snacking consisted of a sum of responses relating to five snack foods. It is unclear whether presenting specific SNA normative messages about individual snack foods, or generic messages about unhealthy snacking, is more or less effective in changing behaviours and attitudes in this age group. Future research could investigate the effect of presenting generic norms versus specific norms messages on younger adolescents’ unhealthy snacking behaviours. Lastly, one eligible class from School B (control condition) did not complete a questionnaire at baseline due to reasons beyond our control (an error by the school), but did complete a questionnaire post-intervention and at 3-month follow-up; as the analysis required baseline data to be present, the data from these participants were not included in the analyses. 

[bookmark: _Toc97310514]8.5.2 Conclusion
[bookmark: _Hlk75352142]This study aims to test whether a school-based SNA feedback intervention is effective in encouraging the reduction of unhealthy snacking behaviours amongst younger adolescents living in a socially-deprived area. The findings provide evidence that receiving SNA feedback led to changes in students’ normative perceptions, a reduction in their personal unhealthy consumption, and to students having less positive personal attitudes towards unhealthy snacking. Further changes in personal attitude towards unhealthy snacking were mediated by changes in normative perceptions of peers’ attitudes towards unhealthy snacking, thus supporting the proposed mechanism of the SNA, that correcting normative misperceptions using SNA feedback leads to positive changes in personal attitudes towards an unhealthy behaviour (Dempsey et al., 2018).  For younger adolescents, the perceived acceptability or approval of unhealthy snacking seems to be an important influencing factor for personal unhealthy snacking attitudes. The findings indicated that delivering an SNA feedback intervention to 11- to 12-year-old students to reduce normative misperception is an effective behaviour change strategy for reducing personal unhealthy snacking behaviours amongst younger adolescents. 
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Chapter 9
A qualitative evaluation of an in-school Social Norms Approach intervention for reducing unhealthy snacking behaviours amongst secondary school students















A manuscript based on this chapter is in preparation for publication:
Calvert, S., Dempsey, R. C., & Povey, R. (in preparation). A qualitative evaluation of an in-school Social Norms Approach intervention for reducing unhealthy snacking behaviours amongst secondary school students. 

[bookmark: _Toc97310516]9.1 Chapter overview 
The previous chapter (Chapter 8) discusses the effectiveness of an in-school Social Norms Approach (SNA) feedback intervention on reducing unhealthy snacking of secondary school students. The research presented in this Chapter sets out to qualitatively evaluate the SNA intervention by exploring the experiences of both the student participants who received SNA feedback and the teachers delivering the in-school SNA feedback session. This qualitative appraisal will allow for a more thorough understanding of how students perceived and engaged with the SNA intervention, whether the SNA intervention was delivered as intended, and help inform future school-based SNA interventions. 

[bookmark: _Toc97310517]9.2 Introduction 
Changing human behaviour is complex (Bowen, 2013) and there is a need to evaluate health promoting interventions to understand which aspects of an intervention best work for whom, under what circumstances, and in which contexts (Pawson & Tilley, 1997).  Qualitative research methods offer important insights for the appraisal of health-promoting interventions by helping to explore individual differences between experiences and understand the meaning of an intervention for its participants (Flemming et al., 2019). This can lead to a deeper understanding of the effectiveness of an intervention and whether it was delivered as intended (Schneider et al., 2009). A qualitative method can capture information that can be used to refine and improve intervention implementation and efficacy for future studies (Claus et al., 2019), and help assess the feasibility of employing an intervention in alternate contexts or with different populations (Mackenzie et al., 2018; Moore et al., 2014). 	
Whilst it is acknowledged that there is a need for an evaluation of individuals’ experiences of intervention programmes that aim to improve unhealthy behaviours (Flemming et al., 2019; Pawson & Tilley, 1997), such knowledge is limited in relation to interventions which use the Social Norms Approach (SNA) (Dempsey et al., 2018). As previously discussed (Chapter 3), there is a growing number of intervention studies that report the use of (SNA) normative feedback as a means for reducing unhealthy behaviours (e.g. alcohol and tobacco use) of adolescents and young adults in a variety of settings (e.g., schools, colleges, and universities) using different modes of delivery (e.g., media campaigns or personalised feedback) (Haines et al., 2003; Linkenbach & Perkins, 2003; Neighbors et al., 2015; Vallentin-Holbech et al., 2018). There are, however, very few studies that have explored how individuals experience and engage with SNA feedback (Marley et al., 2016; Stock et al., 2020), and specifically which aspects of SNA interventions are deemed acceptable and informative to the participants and stakeholders involved in the intervention (Dempsey et al., 2018).  There has also been no published research that explores younger adolescents’ experiences of participating in a SNA intervention. Qualitatively appraising SNA interventions could provide valuable insight into challenges faced in delivering feedback and inform best practice for future research to maximise their effectiveness (Dempsey et al., 2018).
The intervention presented in the previous Chapter 8 aimed to investigate if a school-based SNA feedback intervention would be effective in reducing unhealthy snacking behaviours, improving attitudes, and increasing intentions to reduce unhealthy snacking amongst students aged 11 to 12 years, compared to a non-normative healthy eating information intervention. The SNA intervention delivered SNA feedback (outlining the discrepancies between perceived and actual unhealthy snacking of the majority, based on baseline data) to students through an in-school interactive poster-making session led by a teacher. Students completed self-report measures of their personal unhealthy snacking, snacking-related attitudes, behavioural intentions, and normative perceptions (descriptive and injunctive) at baseline, post-intervention, and at a 3-month follow-up.  The findings indicated that students who received SNA feedback were less likely to overestimate peers’ unhealthy snacking attitudes post-intervention, and at 3-month follow-up they consumed fewer unhealthy snacks and had less positive attitudes towards unhealthy snacking. The changes in personal snacking attitudes at 3-month follow-up were mediated by changes in normative perceptions about peers’ unhealthy snacking attitudes post-intervention. Whilst the quantitative findings demonstrate the effectiveness of the in-school SNA intervention (Chapter 8), it is unclear what were participants’ experiences and perceptions of being involved in the in-school SNA intervention. 
The current research, employing qualitative modes of enquiry, explores students’ experiences of taking part in an SNA intervention (both during the in-school SNA feedback session and in completing the self-report questionnaire) and the teachers’ experiences of delivering the in-school SNA feedback sessions. The current study will help evaluate the intervention by identifying best practice as well as areas for improvement, which can inform future school-based SNA interventions and address an existing gap in the knowledge base. The research presented aims to answer the following questions: (1) What are students’ and teachers’ experiences of being involved in an SNA intervention which aimed to reduce unhealthy snacking?; (2) Was the SNA intervention delivered as intended and could the intervention be improved?; and (3) What are students’ views about the questionnaires they completed as part of the SNA intervention?

[bookmark: _Toc97310518]9.3 Method
[bookmark: _Toc97310519]9.3.1 Design and Participants 
This study collected both qualitative and quantitative data to understand students’ and teachers’ experiences of participating in a SNA intervention. To explore pupils’ perceptions of the SNA feedback intervention, four semi-structured focus group interviews were conducted in July 2018 with participants who had taken part in the SNA feedback intervention. Four focus groups with a total number of 18 participants (10 females and 8 males) aged 11-12 years were conducted, with focus groups ranging in size from 4-5 participants. Only students in School A (which received the SNA feedback intervention) were invited to participate; an evaluation was not conducted with the control school.
To explore teachers’ perceptions of delivering the in-school SNA feedback session (poster-making activity) to year 7 students, seven teachers (4 females and 3 males; aged between 25-33 years) who delivered the in-school SNA feedback sessions, completed questionnaires that included both closed- and open-ended questions. Due to teachers’ time constraints, collecting feedback via a questionnaire was considered to be the most appropriate data collection method. Ethics approval was gained from the Health Sciences Ethics Committee at Staffordshire University (Appendix 29).

[bookmark: _Toc97310520]9.3.2 Materials 
A set of standardised open-ended questions and prompts were used to guide the student focus group discussions (Appendix 33). The questions helped to explore students’ experiences of taking part in the in-school SNA feedback session, of completing the self-report questionnaires, and, potentially, how the SNA intervention and related materials could be improved.
A questionnaire was used to collect teachers’ experiences of delivering the in-school SNA feedback session (poster-making activity) (Appendix 37). The questionnaire included both closed- and open-ended questions focusing on gathering feedback about: the provided lesson plan; student engagement during the in-school SNA feedback session; the ease of understanding the SNA feedback messages; and suggestions for improvement to the in-school SNA feedback session. The closed-ended questions collected responses using a 5-point Likert scale (1 – strongly disagree/hard, to 5 – strongly agree/easy) and the open-ended questions collected responses using a text box.


[bookmark: _Toc97310521]9.3.3 Procedure 
9.3.3.1 Students 
All students who took part in the SNA feedback intervention were invited to participate. Students and guardians/parents of students were informed of the evaluation study via letters sent home via the school (Appendix 30), which included guardian/parent opt-out consent forms. A random selection of students who gave assent were chosen by the Head of Year 7 to participate in the focus group discussions. The school allocated a classroom to be used to conduct the focus groups. Prior to commencement of the focus groups, students were asked to provide their own assent (Appendix 32) after reading the information sheet (Appendix 31). The focus group discussions took place in the school during school hours and lasted an average (mean) time of 33 minutes. Following the focus groups, participants were thanked for participating in the research and were provided with a debriefing form (Appendix 34). The focus groups were recorded with a Dictaphone and transcribed verbatim by a research assistant, with all identifying information removed and real names replaced with pseudonyms.

9.3.3.2 Teachers 
All teachers who delivered an in-school SNA feedback session (poster-making activity) were invited to participate in the evaluation study. Teachers were informed of the evaluation via an information letter delivered to schools which was distributed to teachers through internal mail system in the school (Appendix 35). All teachers wishing to participate were asked to sign consent forms (Appendix 36) prior to completing the questionnaire. The questionnaires on average took approximately 15 minutes to complete. Participants were thanked for participating in the research and were provided with a debriefing form (Appendix 38).

9.3.4 Data analysis
Teachers’ responses to the closed-ended questions were entered into SPSS (IBM SPSS Statistics, 2020), one question was reversed coded (Question 5 - Do you think the messages for the posters were easy to understand?), and descriptive statistics were produced. The transcripts from the student focus groups and the open-ended responses from the teachers’ questionnaires were anonymised, and entered into NVivo (QSR International Pty Ltd, 2016). The research presented in this thesis followed a pragmatist approach, as discussed in chapter 4. In adopting this view, a researcher can choose the method of enquiry that best addresses the aims of the research (Tashakkori et al., 1998). The qualitative analysis used an inductive approach guided by the reflexive Thematic Analysis stages (Braun & Clarke, 2019): familiarisation, which required immersion in the data; coding, which involved identifying important features of the data which are relevant to the research questions; generating initial themes, which involved sorting and grouping the initial codes to identify broader patterns of meaning to develop initial themes; reviewing and developing themes, which is where the themes are then checked against the data to make sure they tell a compelling story of the data, at this stage a separate coder [RP] second-coded all of the qualitative data and the themes were then discussed with some themes being combined, split, or discarded altogether; refining, defining and naming themes, which is where a detailed analysis of each theme was conducted to check the focus and scope of the theme; and writing up, which is where the analytic narrative and data extracts are interwoven to create a story of the data.  

9.3.5 Reflexivity
A reflexive researcher acknowledges their position and role in the process of data collection and analysis, to understand the way in which they affect and are affected by both the research process and outcomes (Alvesson & Sköldberg, 2017). In brief (Chapter 10 provides a full reflection), the researcher is a 35-year-old white female from a middle-class background and has experience of conducting research with children. The researcher was mindful of how their previous experience may influence their perceptions and whilst this allowed the researcher to consider, comment on, interpret and explore participants’ experiences, the researcher was conscious that they will never fully understand the participants’ frame of reference. The researcher kept a reflexive research diary throughout the research process. During the analysis phase, the researcher was conscious of their experiences and background and continued to engage in reflexive practice. 

[bookmark: _Toc97310522]9.4 Results
9.4.1 Descriptive statistics of teachers’ experiences 
Table 22 presents descriptive statistics of the teachers’ responses to the closed-ended questions. The means indicated that teachers felt: that the lesson plan for the in-school SNA feedback session was easy to understand, follow and implement; that students engaged with the in-school SNA feedback poster-making activity; and that the SNA feedback messages were easy to understand.

[bookmark: _Toc97557145]Table 22. Descriptive statistics of the quantitative questionnaire items
	Questionnaire items
	
	

	
	Meana
	SD

	I feel that the provided teacher’s lesson plan was easy to understand.
	4.29
	.76

	I feel that the teacher’s lesson plan was easy to follow and implement. 
	4.29
	.76

	I think the students engaged with the poster-making activity.
	4.14
	.90

	Do you think the messages for the posters were easy to understand?
	3.57
	.98



a Response options ranged from 1 – strongly disagree/hard, to 5 – strongly agree/easy

[bookmark: _Toc97310523]9.4.2 Qualitative analysis of students’ and teachers’ experiences
The results of the qualitative analysis of the student focus groups, and teachers’ open-ended responses are presented according to the three main themes, which are as follows: (1) enjoyment; (2) organization; (3) understanding, which all impacted student engagement in the in-school SNA feedback intervention (Figure 5).

 
[bookmark: _Toc97557152]Figure 5: Thematic map showing students’ and teachers’ experiences of being involved in the in-school SNA feedback intervention.
[bookmark: _Hlk79045539]
9.4.2.1 Enjoyment 
This main theme discusses how the single-session SNA feedback intervention was an enjoyable and engaging method to deliver SNA feedback to young adolescents in a school setting. The theme has two sub-themes which discuss how the interactive SNA feedback session was a novel and creative method to deliver SNA feedback to the target population which influenced student engagement within the in-school SNA feedback intervention. 

Novel 
The SNA feedback intervention session was carefully designed and strongly informed by the advisory group of older peers to ensure it was an engaging and age-appropriate method to disseminate SNA feedback about unhealthy snacking in a school setting. The SNA feedback intervention was well received by both students and teachers and on the whole students and teachers indicated that they liked the interactive novel approach employed to deliver the SNA feedback to students: “we got something to do, that was new, that we’ve never tried out before” (Laura, focus group 3) giving students the unique opportunity to work in groups: “we work in pairs sometimes, but we never get put into like, groups like, like there was like five of us doing it together” (Emily, focus group 3), addressing a topic (unhealthy snacking) that was not presently covered at their school: “In high school we like don’t do it [discuss healthy eating], like at all” (Tasmin, focus group 4). The novelty of the SNA feedback activity made the session fun and enjoyable: “we don’t get to do like really fun lessons” (Laura, focus group 3) and the inclusion of a competition helped sustain students’ attention, keeping them engaged in the SNA feedback intervention. “Pupils loved the competition element” (teacher session 1) as “it was fun” (Tasmin, focus group 4) and “we got to comp--compete against different [groups]” (Laura, focus group 3). In contrast, students who were seemingly unaware of the competition, “right now cause [sic] we didn’t know it was a competition” (James, focus group 1), were less engaged in the intervention session and spent less time attending to the SNA feedback. “I think erm, we didn’t know it was a competition we took a lot more time, whereas if we knew it was a competition….” (Oliver, focus group 2). Overall, the discussions indicate that the novel interactive approach was fun which made it an engaging and an appealing age-appropriate strategy to deliver SNA feedback about unhealthy snacking to young adolescents in a school setting, and the inclusion of a competition helped in sustaining students’ attention within the intervention.

Creative 
Students discussed that they enjoyed the SNA feedback intervention session as it encouraged them to be creative, “good cause [sic] you got to like decorate it an like [sic] make it like how you think” (Emily, focus group 3). Being able to create the SNA feedback posters themselves made the session engaging and interesting for the students as they were actively involved in designing the intervention resources: “it’s more fun to make ‘em [sic]” (James, focus group 2). Students inferred that this also encouraged them to attend to the unhealthy snacking SNA feedback more so than if they were presented with print-based SNA media campaign. “I’d rather make it than see it” (Noah, focus group 2), as the process of creating posters using SNA feedback prompted students to actively consider and start to cognitively process the SNA feedback. 

Emily: 	“Like we found out, like we were given information sheets so, while we were writing we were thinking about like….”
Researcher:	“Ok”
Emily: 	“… like thinking about, the actual meanings towards doing it not just doing it and being like oh, like not ever speaking about it again” (focus group 3).

Whilst students conversed about enjoying creating the SNA feedback posters, there was some suggestion that being creative may have distracted some students from attending to the SNA feedback messages. “The session became more about making the posters look attractive rather than understanding the research findings” (teacher, session 1). This was echoed by one student who stated: “I think we should have done more writing as we did a lot of drawing” (Lucas, focus group 1). The SNA feedback session was well received by students, but students may have benefited from a class discussion prior to designing the posters to ensure all students had taken time to actively consider the unhealthy snacking SNA feedback before creating the posters: “if there was a PowerPoint created for us to be able to discuss the findings of the research with pupils before making the posters” (teacher, session 1). 

9.4.2.2 Organization 
This main theme describes how the organization of the in-school SNA feedback sessions influenced students’ experience of and engagement with the SNA feedback intervention. This theme has three sub-themes which discuss consistency, timing, and group work.

Consistency 
One of the challenges when delivering an in-school SNA feedback session was maintaining consistency to ensure all the SNA feedback intervention sessions are delivered as intended. When exploring students’ experiences of being involved in the SNA intervention, there was general agreement amongst students’ of how the SNA feedback session was delivered, with students discussing that they “were put into a group” (Lily, focus group 4); and “read the instructions” (James, focus group 2) before designing posters which included the SNA feedback. The majority of students stated that they presented their SNA feedback posters to the rest of the class: “we explained to the rest of the class” (Beth, focus group 1), and voted for the best poster: “we voted for the best one” (Rose, focus group 4). There were a limited number of students who stated they did not present their posters and vote, this appeared to be related to running out of time (as these were the last activities in the practical session). Students who participated in the focus group discussion were from different SNA feedback sessions, illustrating that the detailed lesson plan provided was an effective resource to help maintain consistency across the in-school SNA feedback sessions.

Timing 
The SNA feedback session was delivered by teachers in a timetabled teaching session. A recurrent theme amongst students and teachers was that an hour did not seem to be long enough for the SNA feedback session: “Not enough time” (Teacher, session 2), as the session felt rushed: “Yeh, longer would be better cause some people are like rushing to do it” (Tasmin, focus group 4). This may have limited the time some students had to review and consider the SNA feedback: “I would have liked more time to be able to get messages across” (Teacher, session 1). Conceivably it also may take some students longer than others to review and consider the SNA feedback. Lack of time may have been related to how the sessions were organised, with some teachers setting up prior to the session commencing: “they already had it set up ready” (James, focus group 2), and some teachers who did not: “it needs a bit of setting up before cause [sic] we had to give it all out” (Ari, focus group 2), therefore limiting the time students had to attend to and engage with the SNA feedback: “… cause [sic] it took us like 15 minutes to get everything set up” (Ari, focus group 2). This could also be due to students taking time to plan their poster: “that we didn’t get a lot of time to do it, because we had to like plan it out” (Laura, focus group 3), and taking time navigating how to work as a group; “by the time we’d worked it all out we were like, twenty minutes in (Emily, focus group 3). SNA interventions need to be organized, so all students are afforded time to read, reflect on the SNA feedback. 



Group work 
In the SNA feedback intervention session, students were organized into small groups by the teacher facilitating the session. One teacher perceived that students “worked really well in teams to create the most imaginative and informative poster”.  Nevertheless, there was evidence for some students that working in groups was challenging, namely, because they do not normally work in groups, “like not a big group cause in my class err we don’t usually, err have groups” (Rose, focus group 4), and/or being grouped with students they may or may not know or identify with. “Probably found it more difficult that we got mixed up with different people that we’ve not really spoke to, or don’t really know, an’ then we had to try an get to know each other whilst doing the poster” (Claire, focus group 3) 
	Receiving the SNA feedback whilst in the presence of their peer group appeared to lead to a process of social comparison: “I rather like do it groups (sic) because I can like see what like from everybody’s perspective not only from mine” (Rose, focus group 4) and a consideration of “how they [peers] think” (Tasmin, focus group 4). Seemingly this helped students to make inferences about the credibility and social acceptability of the SNA feedback messages being presented: “Because we learn about stuff that’s going to happen to us, but this is what happens to like all of us, cause [sic] we got to do it like all together as well” (Laura, focus group 3) and “it gives you a chance to expand on what you thought you know [about peers behaviour]” (Tasmin, focus group 4). There were no instances of students explicitly commenting on or questioning the accuracy or the reliability of the SNA feedback that was presented. The SNA feedback presented was informed by students’ own baseline data; communicating SNA feedback in a group context seemingly facilitated a discussion amongst peers helping students to consider the personal relevance of the feedback.  



9.4.2.3 Understanding
This main theme discusses students’ understanding of the questionnaire items used to collect information about normative misperceptions and discusses how students understood the SNA feedback they received which aimed to challenge these misperceptions. This theme has three sub-themes which discuss knowing what to do, concerns about being judged and understanding the SNA feedback messages, all of which influenced students’ engagement within the SNA intervention.

Knowing what to do
The self-report questionnaire was designed to be an age-appropriate unambiguous method to collect information about young adolescents’ personal unhealthy snacking behaviour, related attitudes, behavioural intentions, and normative perceptions. In general, students discussed finding the questionnaire items easy to understand: “Err the questions were easy to answer” (Lily, focus group 4), as they were brief and unambiguous and that they did not take long to complete: “I finished in about 15 minutes” (Oliver, focus group 2). Nevertheless, it did seem that some students found the items relating to personal and perceived unhealthy snacking behaviour more straightforward to complete than the questions about personal and perceived snacking attitudes: “These ones more straightforward than them ones” (Claire, focus group 3). This was owing to students not knowing how to record their responses using the Likert scale: “Just like the numbers an [sic] the co—colons, is it?” (Emily, focus group 3), and students finding recording their answers using tick boxes simpler and quicker: “These, cause err it says chocolate and you just tick which one you think …” (Claire, focus group 3). This meant some students failed to complete the items that collected responses using a Likert scale.  Students suggested that responses could be collected by: “instead of having loads of numbers an’ it being hard you could like, put the people an’ how many they are so like ten an’ then, like one to ten an’ we could colour how many people we think” (Laura, focus group 3). Response options, as well as questionnaire items, need to be age-appropriate to avoid confusion and to ensure questionnaires are completed correctly and in full.
	To be able to match students’ responses across the three timepoints to understand what effect the SNA intervention had on the intervention outcomes, the cover page of the baseline questionnaire asked students to create a password which was intended to be used as a participant identifier (students created a four letter password by choosing the first two letters, of the name, of their most memorable male and female), with students being asked for this on subsequent questionnaires.  A number of students expressed their confusion regarding creating a password (participant identifier): “I didn’t get the password thing on it” (James, focus group 1).  This seemed to be related to not understanding what the purpose of the password was: “why do we have to write the first two letters of our most memorable male and female” (Tasmin, focus group 4). Students also stated that they could not remember their passwords, “I don’t remember it” (Noah, focus group 1), which may have meant they did not use the same password at all three timepoints, making it difficult to compare data across timepoints using the provided password (the demographic information was used where possible to identify students when there was not a password match, so students could be matched across timepoints). 

Concerned about being judged 
It was notable that some of the girls, (but not boys), discussed that they felt they were being judged for how they responded to the questionnaire items: “the judging part” (Rose, focus group 4) which made them feel insecure about their own unhealthy snacking consumption: “It makes me like a bit insecure about what I eat an’ [sic] not wanna [sic] answer it” (Tasmin, focus group 4) and concerned about making inferences about peers’ unhealthy snacking behaviour: “We didn’t really know because you don’t really know that many people, you’re in year seven so you don’t know that many people…” (Claire, focus group 3). It is not clear whether this uncertainty relates to using sex-specific items as ‘other girls’ may not be the most salient referent group or whether this concern girls displayed is driven by the insecurity that they may not answer in a socially desirable manner: “sometimes that they’ve got the wrong answer that someone might judge them by, the answer they put” (Rose, focus group 4). The fear of judgement may be motivated by the idea that they could be identified from their data: “so why does it say, like what is your date of birth?” (Rose, focus group 4) and/or that peers could see their responses: “in my class when sometimes I look at others, they were like look” (Rose, focus group 4). There was no indication in the group discussions that the boys themselves felt judged for their responses. For girls specifically there seems to be a fear that their response about personal and perceived unhealthy snacking will not be perceived as normative or socially acceptable. Girls felt that reassuring them about their anonymity would give them the confidence to answer candidly without fear of social disapproval: “you just have to like reassure them, like that you’re not going to be judged like” (Tasmin, focus group 4). 

Understanding the SNA feedback messages 
The SNA feedback messages that students received demonstrated the three most-pronounced discrepancies between perceived and actual snacking norm for boys and girls (the SNA messages were based on students’ own baseline data). Both students and teachers discussed that the SNA feedback messages were easy to understand: “Yeh, I found it easy to understand” (Ari, focus group 2) and “messages were easy to understand” (teacher, session 1), as the messages gave clear information about perceived and actual normative unhealthy snacking behaviour: “Cause [sic] when you look at this an’ [sic] err, you see what they think and then what it actually is it’s like” (Ava, focus group 4). There was some suggestion that not all students could understand the percentages communicated within the messages: “Yes, I understand it, but I’m just thinking of like, other people who might not get percentages…Cause [sic] I’m just worried for people who don’t really get maths and it’s, not their strong point” (Tasmin, focus group 4). However, students felt that the visual representation of the percentages (using silhouettes of stick people) was an effective way to communicate percentages to students within the SNA messages: “Understand how many people like oh it’s just seventy percent but then when you actually see it in the people it makes more sense” (Emily, focus group 3). 
[bookmark: _Hlk77677493]	Being able to understand the SNA feedback helped students consciously engage with it, with students describing how they were shocked by the SNA feedback: “They were easy to read but then it was quite shocking to the fact err [sic] how it’s said like how it’s said, and we know that we’ve done that” (Claire, focus group 3). The SNA feedback led students to actively consider their normative perceptions in relation to the SNA feedback: “More aware to be honest, cause [sic] like I said before you’re actually thinking about it like, the percentages an’ [sic] how other people think not just how you think, it actually makes you more aware” (Tasmin, focus group 4). There was evidence that this cognitive reappraisal of their normative perceptions motivated students to make a positive change to their unhealthy snacking consumption: “Not eating as much now” (Thomas, focus group 1); “I used to eat like 5 packets of crisps in like three days, now I eat like one every three days” (Beth, focus group 2). 

[bookmark: _Toc97310524]9.5 Discussion
[bookmark: _Hlk77674351]This study is one of the first to investigate both young adolescents’ and teachers’ experiences of participating in an in-school SNA healthy intervention. This study aimed to investigate: (1) students’ and teachers’ experiences of being involved in an in-school SNA intervention; (2) whether the SNA intervention was delivered as intended and could the intervention be improved; and (3) students’ views about the questionnaires they completed as part of the SNA intervention. The analysis demonstrates that students’ engagement in the SNA intervention was influenced by students’ enjoyment of the SNA feedback intervention; the organization of the in-school SNA feedback sessions; along with students’ understanding of the questionnaire items used to collect information about normative misperceptions, and their understanding of the SNA feedback they received. 
The first research question explored students’ and teachers’ experiences of being involved in an SNA intervention which aims to reduce unhealthy snacking. The qualitative analysis revealed that the interactive poster-making activity was a novel method to communicate SNA feedback about unhealthy snacking to young adolescents in a school setting. The poster-making activity helped students actively engage with and attend to the SNA feedback as students had an active role in designing and creating the campaign posters, which appeared to then have a positive effect on their unhealthy snacking consumption. Supporting the notion that SNA interventions that engage the target population using innovative and interactive delivery methods help ensure participants have viewed and attended to the SNA feedback, which can have a positive influence on intervention outcomes (Cuijpers, 2002; Vallentin-Holbech et al., 2018). Whilst the students disclosed that they found the SNA feedback intervention fun and they liked that they were given the opportunity to work in groups, from the student discussions it was also evident that some struggled to navigate how to collaborate as a group. Nevertheless, receiving SNA feedback while in the presence of peers led to a phase of social comparison which helped students make inferences about the credibility of the SNA feedback messages being presented. SNA feedback that is perceived to be credible can influence individuals’ perceptions about the social acceptability of the target behaviour (Marley et al., 2016; Thombs et al., 2004). For this age group delivering SNA feedback in a group context seemingly facilitating a discussion about the normative feedback which helped students to consider the credibility and personal relevance of the delivered feedback. 
For young adolescents in this study, it was evident that the visual representation of the percentages (silhouettes of stick people shaded in, which correspond to the percentage being communicated) presented alongside the written SNA feedback helped students make sense of the content. This is important to note as a previous study indicated that when adolescents (14-16 years old) did not understand the percentages being presented as part of the SNA feedback, it appeared to negatively affect their engagement with the intervention (Stock et al., 2020). Being able to understand the SNA feedback helped students in the current study to consciously engage with it, with students expressing that they were ‘shocked’ by the SNA feedback, which has been observed in other age groups (Marley et al., 2016; Neighbors et al., 2009; Stock et al., 2020). The current study found that this sense of ‘surprise’ led students to actively consider SNA feedback by drawing comparisons to their own perceptions and this cognitive reappraisal of their normative perceptions led students to make a positive change to their unhealthy snacking consumption. This supports the idea that being surprised by Social Norms feedback could be a key part of the mechanism underlying the SNA’s effectiveness (Dempsey et al., 2018). There is a lack of research that assesses participants’ immediate responses to normative feedback in interventions (Neighbors et al., 2009) and more research is needed to fully understand what role participants’ reactions to SNA feedback have in changing normative perceptions and personal unhealthy behaviour. 
The second research question explored whether the SNA intervention was delivered as intended and how the intervention could be improved. There was general consistency in students’ recollections of how the in-school SNA intervention sessions were delivered, indicating that the intervention was delivered as intended. However, owing to lack of time, some students stated that they did not present their posters and vote, which may have been influenced by how well the individual sessions were organized by the teachers. Both the students and teachers felt that the in-school SNA session should have been longer: students need to be afforded time to read and reflect on the SNA feedback messages. The exposure to, and engagement with, the SNA feedback is an important moderator of the effectiveness of SNA campaigns (McAlaney et al., 2010). Teachers also expressed that a discussion prior to designing the posters would help ensure all students had understood and reflected on the SNA messages. However, it is important that SNA feedback should not be perceived to come from an authority figure (e.g. a teacher) as individuals may change their behaviours and attitudes out of a sense of obedience or fear; rather, feedback should be presented as coming from the broader social group, i.e. their peers (Dempsey et al., 2018). It is suggested that peer-led activities within a school-based intervention may be beneficial in helping to improve dietary behaviours, as individuals in this age group may model their behaviours according to those of their peers, and to what is perceived to be socially acceptable (Calvert et al., 2019). In consideration of teachers’ feedback and the literature, future research could consider recruiting peers to facilitate group discussion (supported by teachers) about the SNA feedback prior to practical activities to ensure all students have reflected on the campaign messages. 
The third research question explored students’ views about the questionnaires they completed as part of the intervention. Students at baseline were asked to create a questionnaire password (self-generated participant identifier) using personal memorable information, but some expressed that they struggled to remember the password which made it difficult to identify participants using the password across time points. It is important to be able to identify participants across timepoints in SNA interventions to understand what effect receiving SNA feedback has on changing participants’ normative perceptions, attitudes and behaviour (Dempsey et al., 2018). Demographic data is proposed to be the most appropriate method for identifying participants across timepoints as it is unlikely to be recorded inaccurately (Audette et al., 2020).  The current study confirms that the questionnaire items were easy to understand, indicating that it was an age-appropriate method to collect information about students’ unhealthy snacking behaviour, related attitudes, intentions, and normative perceptions. Nevertheless, some students did express that they found it difficult to record their responses using a Likert scale, which has been noted in other studies sampling children and adolescents, where there was a difficulty understanding how to use a numbered scale to communicate their level of agreement/disagreement (Mellor & Moore, 2014). Both the item wording, and response options, need to be age-appropriate when collecting self-report data in SNA interventions. The findings from this study also provide some explanation of why there were missing data in the quantitative intervention data set as students’ responses could not be matched owing to using different passwords for each time point or as some students may have failed to answer questions that collected responses using a Likert scale. 
The focus group discussions also revealed that girls, but not boys, felt judged for how they responded to the questionnaire. This was seemingly motivated by the fear that their (the girls) dietary behaviour or their perceptions about peers’ behaviour may not be perceived as being socially acceptable or desirable which is driven by the concern they could be identified by their data or peers could see their responses. Adolescents have a strong desire to belong and to be accepted by their peers and do not want to be seen to be different (Coleman, 2011). It is unclear why specifically girls but not boys felt judged for their responses; potentially the findings from Chapter 5 could offer one explanation which indicated that girls (from both schools) felt judged by their peers (specifically by the boys) for their dietary choices and that they perceived that they may be socially excluded or teased if they ate more healthily (or differently) than peers as they were not conforming to the perceived group norm. When collecting data about personal and perceived dietary behaviours of young adolescents, especially girls, consideration should be given to how students are identified and to the physical arrangement of the space where questionnaires are completed to give students confidence in their anonymity. 

[bookmark: _Toc97310525]9.5.1 Strengths and Limitations 
This is the first study, to our knowledge, that explores younger adolescents’ perceptions of participating in an in-school SNA intervention that aimed to reduce unhealthy dietary behaviours. The integration of both students’ and teachers’ experiences, generated a multidimensional view of the delivered SNA intervention helps to evaluate the intervention by identifying strengths as well as areas for improvement, which can inform future SNA interventions and address a key gap in the literature. Nevertheless, it needs to be considered that teachers’ experiences were collected using questionnaires, and it is acknowledged that a focus group discussion would have allowed for a more in-depth exploration of their experiences. However, owing to time constraints of teachers, collecting feedback via questionnaire was the most appropriate data collection method. Lastly, even though we were also interested in exploring the advisory group’s experiences of developing the SNA intervention, owing to students’ exams this was not possible. 

[bookmark: _Toc97310526]9.5.2 Conclusion
In conclusion, an in-school SNA intervention can actively engage young adolescents and created an opportunity for students to reflect on their normative perceptions, leading to a positive change in students’ unhealthy snacking. The findings from this study showed that the single-session SNA feedback intervention was an enjoyable and engaging method to deliver SNA feedback to young adolescents in a school setting which promoted their engagement in the interventions. For young adolescents, receiving SNA feedback that was easy to understand, in the presence of peers, helped them attend to the content and consider the credibility of the feedback. Nevertheless, SNA interventions need to be organized so all students are afforded time to read and reflect on the SNA feedback. Furthermore, when collecting data about dietary behaviours, related attitudes, and normative perceptions of young adolescents, both questions and responses need to be clear and understandable, and individuals need to feel confident in their anonymity. SNA interventions which aim to improve unhealthy snacking of young adolescents in a school setting should consider delivering SNA feedback using an age-appropriate, enjoyable, and interactive method, in a group context affording time for all students to process, discuss and understand the SNA feedback being presented.















[bookmark: _Toc97310527]Chapter 10
General Discussion 











[bookmark: _Toc97310528]10.1 Introduction 
This Chapter will demonstrate how the findings presented in the previous Chapters link together to address the overall thesis aim and objectives, followed by a discussion of the strengths and limitations of the work. Also outlined are both the theoretical and practical implications and areas for future research, before a reflection on how the researcher influenced, and was influenced by, the research. 

[bookmark: _Toc97310529]10.2 Addressing the thesis aims and objectives
This thesis aimed to examine whether an in-school Social Norms Approach (SNA) intervention can be applied to reduce the unhealthy dietary behaviours of secondary school students. The main aim of the thesis was addressed through five objectives. The findings are now considered in relation to the five objectives. 

Objective 1. To understand the perceived influences and barriers associated with healthy and unhealthy food choices amongst secondary school students.
Meeting the first objective, Chapter 5 (Study One) explored the perceived influences and barriers associated with healthy and unhealthy food choices amongst secondary school students through a series of focus group discussions (Calvert et al., 2020).  The findings from this study highlighted that whilst students had a good understanding of healthy dietary behaviours, and showed an awareness of the short-term lifestyle benefits of a healthy diet and the potential long-term consequences of an unhealthy diet, students would often skip meals and consume unhealthy snacks. The focus groups with 11–13-year-olds identified a number of influences and barriers to healthy dietary behaviours, with adolescents highlighting that they perceived that unhealthy foodstuffs were cheaper, tasted better, and were more readily available in their social environment compared to healthier alternatives, making healthier dietary behaviours less likely to occur. This study demonstrated that students’ dietary behaviours were determined by the influences of their social and environmental surroundings, particularly the perceived behaviours of their peers. Students perceived peers to engage in unhealthy dietary behaviours and did not want to be seen to be different from their peers and so would model their personal dietary consumption accordingly (i.e., they also engaged in unhealthy snacking behaviours).  If students believed that healthy dietary behaviours were perceived to be more socially acceptable and more commonplace amongst their peers, then they would be encouraged to eat more healthily. 

Objective 2. To develop an in-school SNA intervention which targets unhealthy dietary behaviours of students.
The insight gained from Study One (Chapter 5), along with an extensive literature review of school-based interventions which target the unhealthy dietary behaviours of adolescents (Chapter 2) and a review of the SNA literature (Chapter 3), combined with meetings with key stakeholders of teachers and input from a student advisory group, informed the design of the in-school SNA intervention which targeted the unhealthy snacking of students (Chapter 6), thus meeting the second objective. The SNA intervention developed in this thesis aimed to deliver normative feedback (outlining the discrepancies between perceived and actual unhealthy snacking of the majority based on baseline data) to young adolescents through an interactive in-school poster-making session facilitated by teachers (Chapter 6 provides the full details of the intervention development process). 

Objective 3. To test for the existence of dietary-related misperceptions amongst students and whether these misperceptions are associated with personal behaviour.
Establishing whether normative misperceptions exist amongst a population is an important initial stage towards challenging inaccurate normative perceptions (Berkowitz, 2004).  Meeting the third objective, Study Two (Chapter 7) investigated whether there were discrepancies between actual snacking-related behaviours and attitudes with perceived snacking-related norms of students, and the extent to which these discrepancies are associated with students’ own snacking-related behaviours, attitudes and intentions to reduce snacking (Calvert et al., 2021). Study Two (Chapter 7) was a cross-sectional analysis of the baseline data collected as part of the in-school SNA intervention targeting 11- to 12-year-olds-secondary school students. The findings from Study Two (Chapter 7) provided evidence that students overestimated peers’ daily unhealthy snack consumption by approximately 3.2 portions (22.27 portions per week), perceived peers to have more positive attitudes towards unhealthy snacking and more negative attitudes towards reducing unhealthy snacking than the reported norm. The findings confirm the existence of snacking-related misperceptions amongst young adolescents. The findings also indicated that the greater these misperceptions of peers’ unhealthy snacking behaviour and attitudes, the more likely students were to consume unhealthy snacks and have positive attitudes about unhealthy snacking. The identification of normative misperceptions as significant predictors of students' personal unhealthy snacking consumption is an important finding as it provides support for the influence of perceived social norms on personal behaviour amongst younger adolescents. The findings indicate that a SNA intervention that provides feedback about accurate group level social norms would be a feasible strategy to help challenge commonly-held normative misperceptions of unhealthy snacking amongst younger adolescents. 

Objective 4. To test the feasibility of the in-school SNA intervention to reduce unhealthy dietary behaviours of students.
Meeting the fourth objective, Study Three (Chapter 8) tested whether the SNA intervention challenged students’ commonly-held normative misperceptions and reduced their unhealthy snacking behaviours and attitudes, compared to a non-normative control.  The results indicated that students who received SNA feedback were less likely to: overestimate peers’ unhealthy snacking attitudes post-intervention; and consume fewer unhealthy snacks, and have less positive attitudes towards unhealthy snacking at 3-month follow-up compared to the control group. The changes in personal snacking attitudes at 3-month follow-up were mediated by changes in normative perceptions about peers’ unhealthy snacking attitudes post-intervention. The results indicate that in-school SNA interventions which challenge normative misperceptions is an effective behaviour change strategy for reducing unhealthy snacking in young adolescents. 

Objective 5. To evaluate the intervention by exploring participants' experiences and perceptions of the in-school SNA intervention. 
Qualitatively appraising SNA interventions could provide valuable insight into challenges faced in delivering feedback and inform best practice for future research to maximise their effectiveness (Dempsey et al., 2018). Meeting the fifth objective, Study Four (Chapter 9) provided a qualitative evaluation of the SNA intervention by exploring participants' experiences of taking part in the different phases of the intervention. The findings indicated that an in-school SNA intervention can actively engage young adolescents and create an opportunity for students to reflect on their normative perceptions, leading to a positive change in students’ unhealthy snacking. For young adolescents, receiving SNA feedback that was easy to understand whilst in the presence of peers, helped them attend to the content and consider the credibility of the feedback. Nevertheless, based on the findings from the thematic analysis, SNA interventions need to be organized so all students are afforded time to read and reflect on the SNA feedback. Furthermore, when collecting data about dietary behaviours, related attitudes, and normative perceptions of young adolescents, both questions and responses need to be clear and understandable to minimise confusion (reducing missing data), and individuals need to feel confident in their anonymity to reduce the fear of social disapproval, so students will answer candidly. SNA interventions which aim to address unhealthy snacking of young adolescents in a school setting should deliver SNA feedback using an age-appropriate, enjoyable, and interactive method, in a group context which affords time for students to process, discuss and understand the SNA feedback being communicated. 

[bookmark: _Toc97310530]10.3 Strengths and Limitations 
This section reports the strengths and limitations of this research considering the real-world nature of the research.

[bookmark: _Toc97310531]10.3.1 Participants
A key strength of this research was recruiting an advisory group of older students, as school-based interventions are more effective at promoting healthier dietary behaviours in adolescents if they involve peers in both the development and implementation of interventions (Chapter 2). The advisory group as members of the target population provided key insights into the type of activities used to address unhealthy snacking behaviours which would be effective and engaging for the target student group. This strength builds on the growing body of literature that emphasises the importance of patient and public involvement (PPI) in the design and dissemination of research as it can improve the quality and relevance of the research (Fleurence et al., 2013; Greenhalgh et al., 2019). 
A further strength of this thesis is the recruitment of adolescents from schools located in two different areas of high deprivation in England. Adolescents from these areas are more likely to engage in unhealthy eating practices which can lead to individuals being overweight or obese (Kinra et al., 2000; Public Health England, 2020; Thomas et al., 2019). Sampling adolescents from these areas helped to explore the perceived barriers and influences which were commonly associated with healthy and unhealthy food choices amongst secondary school students living in areas of deprivation (Chapter 5). Nevertheless, it is acknowledged that even though students sampled in this thesis were from schools located in socially-deprived areas of the UK (Noble et al., 2019), there could be variability within the populations’ socio-economic status (SES) and there could be other indicators of SES, e.g. parental occupation. 

[bookmark: _Toc97310532]10.3.2 Methodological Approach
A strength of the thesis is the combination of quantitative and qualitative methods in addressing the research aims and objectives. This research design allowed for data linkage presenting a more nuanced understanding of the complexity of developing and implementing an age-appropriate in-school SNA interventions to improve the unhealthy snacking behaviours of secondary school students. Whilst the quantitative findings demonstrate the effectiveness of the in-school SNA intervention (Chapter 8), the qualitative appraisal (Chapter 9) provided a more thorough understanding of how the students engaged with the SNA intervention. Qualitatively appraising SNA interventions could provide important insights into the challenges encountered when delivering SNA feedback which can help to direct future research (Dempsey et al., 2018).
Given the ‘real-world’ nature of this research, there were limitations in relation to what methods could be implemented to collect information about students’ dietary behaviours. It is acknowledged that there are more accurate ways in which snacking behaviours may be measured, for example using electronic diaries which track snacking in real-time (Allan et al., 2019) or collecting additional parent-reported measures of their child’s snacking behaviour (Kral et al., 2017). Nevertheless, the methods employed to collect unhealthy snacking behaviours were tailored to the population under investigation as the schools involved in the intervention indicated that the literacy levels amongst their parents were below national averages and parents may have struggled to complete such measures. Furthermore, the sampled schools could not support digital data collection and students were from socially-deprived areas and may have had limited access to digital devices. 
A further limitation that needs to be considered is that even though students in both conditions received the ‘Eatwell Guide’ it is unclear whether students fully attended to and processed the information included in the leaflets. Students in the SNA condition were repeatedly exposed to the SNA feedback and the use of a poster-making activity helped to ensure students had attended to the feedback messages. Therefore, there may have been a difference in the level of information processed by the students in the SNA feedback condition compared to the control condition. Future research could consider asking students in both conditions to design posters (SNA feedback verses healthy eating information) to ensure there can be a direct comparison between the conditions.

[bookmark: _Toc97310533]10.3.3 Analysis 
A strength of the studies is that all qualitative analyses (Chapters 5 and 9) conducted by the researcher were also reviewed by one or both supervisors before any themes were finalised (Nowell et al., 2017). Furthermore, an independent researcher also reviewed the broad framework (Chapter 5) to check for consistency in application of the framework and understanding of the descriptions of individual constructs. This is important as it can help the researcher to explore aspects of the research that may be overlooked if analysed alone (Uwe Flick, 2013; Lincoln & Guba, 1985), helping to enhance the rigour of the analysis and providing confidence in the findings presented (Mays & Pope, 1995), thus increasing the credibility and trustworthiness of the conclusion drawn (Forero et al., 2018). 
A further strength is measuring dietary behaviour both at post-intervention and at 3-month follow-up (Chapter 8). Dietary behaviour change in adolescents may not be evident immediately post intervention, as modification of well-established unhealthy dietary behaviours can be slower than anticipated since eating is in large part habitual and habits can take time to change (Chapter 2) (Conner et al., 2002; Shepherd & Shepherd, 2002). Students who received SNA feedback consumed significantly fewer unhealthy snacks at 3-months post-intervention compared to students in the control condition, but this change was not observed immediately post-intervention (Chapter 8).  Studies with longer-term follow ups are needed to make it possible to draw conclusions about both the longer-term effectiveness, on dietary behaviour of adolescents, and about the sustainability, of an intervention (Chapter 2) (Van Cauwenberghe et al., 2010).
A limitation often encountered when collecting data is that of incomplete data which can influence the analysis. When collecting quantitative data some students did not complete the self-report questionnaires in full (Chapters 7 and 8) leading to incomplete data, or students did not provide the same password (participant identifier) at each timepoint making it difficult to match students’ data across timepoints (Chapter 8). The respective chapters discuss in detail the missing data analysis conducted to help reduce bias. The qualitative analysis in Chapter 9 provides insight into why there were missing data as some students struggled to remember their passwords and some students found it difficult to record their responses using a Likert scale. 

[bookmark: _Toc97310534]10.4 Theoretical and Practical Implications 
This section discusses the theoretical and practical implications originating from the findings of this thesis. 

[bookmark: _Toc97310535]10.4.1 Theoretical implications 
Firstly, the findings of this thesis make an important contribution to our understanding of the influence of perceived dietary norms on young adolescents’ unhealthy dietary behaviours. This thesis provides the first evidence that attitudinal and behavioural unhealthy snacking misperceptions are important influencing factors in personal unhealthy snacking behaviour, related attitudes, and intentions to reduce unhealthy snacking amongst young adolescents (Chapter 7). Therefore, this evidence confirms that peers serve as an important social referent regarding unhealthy snacking for this age group (Rohrbeck, 2003; Story et al., 2006). 
Secondly, the findings from this thesis provide some support for the central tenets of the SNA, that changes in normative perceptions mediate the relationship between receiving SNA feedback and intervention outcomes (Dempsey et al., 2018; Neighbors et al., 2009, 2015). The findings demonstrated that students who received normative feedback had a greater change in normative perceptions about peers’ attitudes towards unhealthy snacking post-intervention, leading to a greater change in personal attitudes at 3-month follow up (Chapter 8). Whilst there was a change in students’ unhealthy snacking behaviours after receiving the SNA feedback, the findings indicated that this -change was not mediated by changes in normative misperceptions; therefore, there is the possibility that there were other factors that influenced changes in personal unhealthy snacking of students, e.g. changes in personal attitudes that may then lead to changes in personal behaviour (Marley et al., 2016).  The brief nature of the SNA feedback may not have been sufficient to directly promote unhealthy snacking behaviour change amongst young adolescents; although, unhealthy snacking attitudes in this age group may be more amenable to change.
Thirdly, the findings also support the idea that being surprised by SNA feedback, followed by a reappraisal of one’s perceptions and behaviours, could be a key underlying process of the SNA’s effectiveness (Dempsey et al., 2018). The qualitative findings indicated that students’ primary emotional responses to the unhealthy snacking SNA feedback was surprise which led them to actively consider their normative perceptions in relation to it (Chapter 9). The sense of ‘surprise’ seemingly led students to actively consider SNA feedback by drawing comparisons to their own perceptions and this cognitive reappraisal of their normative perceptions led students to make a positive change to their unhealthy snacking consumption. 

[bookmark: _Toc97310536]10.4.2 Practical implications
Firstly, developing  SNA interventions that are tailored to the population and setting where they will be implemented (Prentice & Paluck, 2020), can ensure the intervention is engaging and that SNA feedback is perceived to be relevant and credible (Chapter 9). Involving stakeholders in the formative stages of SNA intervention development is important as it can provide ideas for health promotion whilst considering social (peer influence) (Chapter 5) and environmental factors (perceived availability and cost of foodstuffs in the local area) (Chapters 5 and 6) (McAlaney et al., 2011; Riley et al., 2021). For SNA interventions it is also important to understand how social norms interact with other factors in sustaining the unhealthy behaviour, to consider how it can be targeted (Cislaghi & Berkowitz, 2021).
Secondly, in line with the literature, the importance of involving peers in the design and delivery of school-based interventions is clear (Chapter 2). This involvement gives young people a voice which can offer a different perspective and identify research issues and questions that researchers may not have considered (Kirby, 2004; Larsson et al., 2018). Furthermore, peer-led activities may be beneficial in helping to improve dietary behaviours particularly in a school-based intervention (Chapter 2), as individuals in this age group model their behaviours according to the perceived behaviour of their peers, and to what is perceived to be socially acceptable (Chapter 5) (Perkins et al., 2011; Perkins et al., 2019).
Thirdly, it should be considered how SNA feedback is communicated to younger adolescents, to ensure it is understandable, as this may influence the effectiveness of the feedback on the measured outcomes. A previous study indicated that when adolescents (14-16 years old) did not understand the percentages being presented as part of the SNA feedback, it appeared to negatively affect their engagement with the intervention (Stock et al., 2020). The findings from this thesis indicate that receiving SNA feedback led to a reduction in students’ unhealthy snacking (Chapter 8) and that the visual representation of the percentages (silhouettes of stick people shaded in, which correspond to the percentage being communicated) presented alongside the written SNA feedback helped students to make sense of the content (Chapter 9).
Fourthly, SNA feedback may be more effective when delivered in the presence of peers as it helps young adolescents to consider the personal relevance of the normative feedback (Chapter 9). A group-based discussion about the normative feedback might be especially effective at reducing unhealthy behaviours amongst young adolescents as they are especially susceptible to social influence (Rivis & Sheeran, 2003; Story et al., 2006), and the discussion may work to reduce the strength of the perceived unhealthy snacking norm as it demonstrates that these norms are not supported by the majority (Prentice & Paluck, 2020). Pluralistic ignorance can lead individuals to believe that their behaviour and/or attitudes (e.g. not consuming unhealthy snacks) are not aligned with the norm (e.g. consuming unhealthy snacks) when their behaviour actually is the norm (Schroeder & Prentice, 1998). Therefore, employing a method that considers group-processes and creates a context in which it would be revealed to students that the norm lacks private support, may be especially effective when aiming to challenge young adolescents’ normative misperceptions in a school setting. 

[bookmark: _Toc97310537]10.5 Future Directions
This section identifies several areas for future research. Firstly, the SNA intervention implemented here focused on challenging students’ descriptive normative misperceptions of peers’ unhealthy snacking intake (i.e., eating behaviours). However, the findings from Study Two (Chapter 7) indicate that students not only overestimated peers’ unhealthy snacking behaviour (descriptive norm) but also hold inaccurate perceptions about peers’ attitudes towards unhealthy snacking (injunctive norm). Therefore, it is unclear what effect presenting students with injunctive normative feedback would have on personal unhealthy snacking consumption. Future research could be undertaken to explore what effect challenging inaccurate perceptions about peers’ attitudes towards unhealthy snacking (injunctive norm) has on personal unhealthy snacking consumption of young adolescents. Researchers could also consider exploring whether there is an interaction between injunctive and descriptive norms on personal unhealthy snacking behaviours of young adolescents, and what effect the presentation of both injunctive and descriptive norms feedback would have on improving unhealthy snacking behaviour. 
Secondly, the findings from this thesis demonstrate that SNA can be used to change the unhealthy snacking of young adolescents in a school setting. The unhealthy snack foods measured and targeted were identified as commonly consumed across the two schools (Chapter 5) and students received normative messages about individual snack foods (e.g., chocolate). Snacking is a complex behaviour, and the term ‘snacking’ can have different interpretations (Chamontin et al., 2003). It is unclear if including SNA feedback that targets single food types (e.g., chocolate) is more or less effective than SNA feedback that uses generic unhealthy snacking messages. Future research could investigate the effect of presenting generic snacking norms versus specific snacking norms messages on young adolescents’ unhealthy snacking behaviours.  
Thirdly, although this thesis focused on reducing unhealthy snacking of younger adolescents in a school setting further research could be undertaken to explore whether an SNA intervention would be effective at increasing healthy dietary behaviours (e.g., regular meals, fruit and vegetable consumption) of young adolescents in a school setting. Evidence indicates that adolescents often do not consume the recommended amount of fruit and vegetables, and are less likely to consume breakfast on a regular basis, compared to other ages (Scaglioni et al., 2018). Prior research has indicated that SNA interventions can be used to increase positive health-related behaviours, e.g. sunscreen use (Reid & Aiken, 2013). 
Fourthly, when exploring young adolescents’ experiences of the delivered SNA intervention (Chapter 9), students expressed being shocked by the SNA feedback which led them to actively consider their normative perceptions in relation to it. A previous study aimed to reduce 21st birthday alcohol consumption and also found that participants who were more surprised by the SNA feedback had lower estimated blood alcohol levels (Neighbors et al., 2009). However, there is limited research and questions remain over what role participants’ reactions to SNA feedback have in changing normative perceptions and personal unhealthy snacking behaviours (Dempsey et al., 2018). Future research could further explore this by investigating participants’ immediate reaction upon receiving SNA feedback and how this relates to the measured outcomes.
Lastly, the systematic review (Chapter 2) indicated that school-based interventions that target unhealthy dietary behaviours of adolescents appeared to be more effective when they involved peers in the delivery of interventional activities. The findings from the intervention evaluation (Chapter 9) highlighted that receiving SNA feedback whilst in the presence of peers appeared to help students consider the personal relevance of the normative feedback, and also helped students make inferences about the credibility of the SNA feedback messages being presented. This is the first study that we are aware of that has delivered SNA feedback using this group-based activity, and further research is needed to explore whether encouraging participants to discuss SNA feedback with their peer group may be an effective interventional component. Future research is needed to explore whether a group-based discussion helps to reinforce the social acceptability and credibility of SNA feedback. 

[bookmark: _Toc97310538]10.6 Researcher’s Reflections
Reflexivity is an awareness of the researcher’s position and role in the process of data collection and analysis, allowing the researcher to acknowledge the way in which they affect and are affected by both the research process and outcomes (Alvesson & Sköldberg, 2017). Researcher reflexivity is concerned with considering how current thinking arose, how this thinking is revised in view of new understandings, and how this in turn influences the research (Haynes, 2012). Reflexivity is comprised of two interacting elements: prospective and retrospective reflexivity (Edge, 2011). Prospective reflexivity is concerned with the effect of the researcher on the research, whilst retrospective reflexivity is concerned with the effect of the research on the researcher (Attia & Edge, 2017). It is important to consider both perspectives to understand the bidirectional impact of how the researcher’s characteristics and status, impact the research procedure and data analysis, but also to consider how the research process can have a positive influence on the researcher’s personal growth (Attia & Edge, 2017; Haynes, 2012). Throughout the PhD, a handwritten journal was kept facilitating the researcher’s reflection on the work presented here. The subsequent paragraphs summarise the researcher’s prospective and retrospective reflections on the research process and how the researcher has developed because of the process; the subsequent paragraphs are written in the first person.
I came to undertake the PhD with the knowledge that the topic area and theory being explored were already selected. I was familiar with children’s dietary behaviours because that became an area of interest for me when completing my BSc (Hons) degree in Psychology and Child Development; however, I was unfamiliar with the Social Norms Approach. Therefore, during the first months of the PhD I explored previous research and started to consider gaps in the literature in relation to the theory and the topic of interest. My background was predominantly in quantitative research, I was interested in expanding my experience of conducting qualitative research; nevertheless, it was the gaps in the literature, the topic under investigation, along with the thesis aims and objectives, that guided the research design. 
During data collection, the difficulties of collecting data in schools became apparent. In the first study, what I originally anticipated to be the easiest parts of the data collection process, recruiting participants, because of the size of the cohort being recruited, actually posed the biggest barrier. I had used a parent opt-in consent form and found that only a small number of parents returned consent forms. This impacted my anticipated timescale as I had to resend invitation letters to parents and return to the schools on multiple occasions.  I spend a lot of time anguishing over this and upon reflection, this was one of the steepest learning curves for me: acknowledgment that data collection does not always go as planned and to turn it into a learning experience. Therefore, as a result of discussions with my supervisors and the schools involved when I collected data in the subsequent studies, I used an opt-out parent consent form. Developing a relationship with the teachers at the schools was key to a lot of the success that I encountered, as they helped to communicate the relevance and importance of the research I was conducting. Nevertheless, each study brought unforeseen challenges that related to collecting real-world data, as previously discussed, recruitment in Study One (Chapter 5), missing data in Study Two and Three (Chapter 7 & 8), and teachers having limited time to discuss their experiences in Study Four (Chapter 9). I believe this has made me more adaptive and I now do not see these challenges as barriers but as an opportunity to learn new skills and alter my perspective. 
I have worked with young people before as a research assistant and found building rapport is important in the initial stages of research to make them feel at ease and more likely to engage. When I started my PhD, I had limited experience of collecting data via focus groups but my prior experience of being able to build rapport with young people was a skill that helped me as a focus group facilitator. I felt this helped put students at ease, so they felt comfortable expressing their thoughts and beliefs during the discussion period. Whilst I felt confident to engage young people within the research, I naïvely did not anticipate that facilitating discussion with children would be dissimilar to working with adults. After conducting the first focus groups I reflected on some of the differences I encountered and considered some of the practices I could employ to address these issues in subsequent discussions. For example, I repeatedly found that children struggle to stay on topic, and I felt that repeating the question was one way I could refocus the conversation. Further, I found that children often provided brief answers even when prompted and so instead of just having general conversation prompts, I developed a list of prompts for each question within the discussion. I found both methods were beneficial to help further explore the topic with students and helped me develop as a researcher.
Although I have always been reserved about sharing my own perceptions about the topic area when collecting data, I do acknowledge there are other ways in which I could have influenced the participants’ perception of me and their responses during data collection, for example, my age, sex, ethnicity, and social class.  Whilst my knowledge of the topic allows me to be able to consider, comment on, interpret, and explore participants’ experiences, I am conscious that I will never fully understand their viewpoint or frame of reference. Whilst it was interesting to explore the thoughts and experiences of the students, it was important that individual students’ views did not influence the way I collected and analysed the data. Therefore, all data analysis was conducted once data collection had finished, this allowed me to look at the data set as a whole rather than being influenced by the perceptions of one specific focus group discussion. I transcribed all the focus group data together and this process of transcription informed the early stages of data analysis. I did struggle in the initial stages of the qualitative data analysis as it was something I had limited experience in, and became frustrated with not being able to condense the large number of codes I had created neatly into key themes to build the framework. Upon reflection I believe it was driven by my feeling unconfident in qualitative data analysis techniques and that I had limited the time I gave myself to complete the analysis. I found that reviewing the initial notes I had taken when collecting the data, and encouragement from supervisors to consider what story I believe the data was telling, helped me move past this. I believe it taught me that I need to allow time to fully explore the data and consider the story being told. I felt I had developed as a researcher as I was aware I felt more confident and assured of my ability when conducting focus groups and analysing the data to evaluate the SNA interventions. 
I found the writing up of the findings a difficult but rewarding process. My first drafts were overly long and descriptive but with help and support from my supervisors, my writing has progressed to be informative and succinct. For me, I believe going through the peer review process of submitting research for publications has also helped me consider how other academics perceived the research. I have learnt so much through the process of writing, and gaining peer and supervisor feedback on how I communicate the research, has helped me to develop as a researcher.
Even though I have found the PhD journey at times challenging and frustrating, it has also been really rewarding and has helped my development. This PhD has demonstrated the challenges of real-world research and has highlighted the importance of skills such as being able to be adaptive and flexible, whilst aiming to maintain research rigour. This PhD has definitely been a journey of self-discovery and there is a clear difference now in my skills, confidence, and experience as a researcher compared to the start of my PhD journey. The PhD has given me the opportunity to not just develop as a researcher, but it has led me to grow as a person and I feel I am much stronger for it. 

[bookmark: _Toc97310539]10.7 General Conclusion
The main aim of this thesis was to examine whether an in-school SNA intervention could be applied to reduce the unhealthy dietary behaviours of secondary school students. Taken together, the findings indicate that young adolescents overestimate (i.e., misperceive) the actual social norms of their peers’ unhealthy snacking, that these normative misperceptions are predictive of adolescents’ personal unhealthy snacking behaviours, and that an in-school SNA intervention is a feasible strategy to reduce unhealthy snacking of younger adolescents living in a socially-deprived area. The evaluation revealed that the in-school SNA intervention was an age-appropriate, engaging method to deliver SNA feedback to students, but students needed to be afforded time to process, discuss and understand the SNA feedback being communicated. The research in this thesis therefore provides an important contribution to the literature in documenting the effectiveness of an in-school SNA feedback intervention targeting the unhealthy snacking of younger adolescents. 
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	Author(s) and Year 
	Target dietary behaviour 
	Context and Sample size (at baseline)
	Design 
	Behaviour measure(s)

	Dietary behaviour results 
	Description of intervention*
	Intervention components 

	Lane et al. (2018)
	To reduce the consumption of sugar-sweetened beverages (SSB)
	1 school in the USA. (n)74
	Randomized crossover study. Intervention group compared to control (physical activity program).
	Students completed a questionnaire measuring beverage intake, physical activity, and Theory of Planned Behaviour constructs (psychosocial and literacy) at baseline, post-intervention and at 3-month follow-up.
	Compared to the control, the intervention class showed significant decrease in SSB (p = .01) 
	· Mean age intervention 11.7 years and mean age control 11.8 years
· 6-week intervention 
· Theory of Planned behaviour
	· Goal setting 
· Parent education 
· Healthy eating lessons 
· Worksheets 
· Homework 
· Games
· Drink diaries (SSB)
· Role play

	Sevil et al. (2019)
	To reduce unhealthy dietary habits.
	2 schools in Spain. (n) 210
	Quasi-experimental
Design. Intervention school compared to control school.
	Students completed a questionnaire measuring sedentary time, sleep duration, dietary habits, soft drink and substance consumption (e.g. alcohol). Physical activity and sedentary time were measured by accelerometers. Measures were collected at baseline and post intervention. 
	Participants in the intervention condition significantly (baseline to post intervention):
· Reduced unhealthy dietary habits (p < .001)
· Increased healthy dietary habits (p < .001)

	· Mean age intervention 13.05 years and mean age control 13.07 years
· One academic year
· Self-Determination Theory 
	· Healthy eating lessons
· Strategies for a healthy lifestyle 
· Extracurricular activities. E.g., sports
· Parent education 
· Teacher involvement (e.g., role models)



*Intervention description – duration of intervention, age of participants (range and/or mean at baseline), theoretical base (if presented) 
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Dear Parent or Guardian,   
 My name is Sian Calvert I am currently undertaking my PhD in psychology at Staffordshire University with a particular interest in children’s eating behaviours.  I am researching into children’s eating behaviours from their perspective and as this is the case, I am contacting you to ask permission for your child to take part in a discussion about healthy eating. As you will also have an influence on children’s eating, I am also interested in your own views on your child’s eating, so I would also like to ask you to take part in a discussion about healthy eating.
What would my child have to do?
If you are willing for your child to take part, they will be asked to get involved in a focus group (group discussion) with children from the same school year.  The focus groups will be conducted in school hours and will take no longer than an hour. Your child will be asked to discuss within a group their views on healthy eating and what may or may not influence their eating behaviours.  The focus group will be recorded for later analysis, but when the recordings are transcribed, all names will be changed so no-one can be identified. From all students that give consent to take part in the focus group only a limited number will be randomly selected to take part in the final focus groups.   
Has this research been approved?
The research has been approved by the Staffordshire University Faculty of Health Sciences Ethics Committee and data will be collected in accordance with the Data Protection Act 1998. Only the research team at Staffordshire University will have access to your data and it will not be passed onto third parties.  Taking part in this research should not pose any harm to you or your child, and if at any time your child no longer wishes to partake in the focus group then you are welcome to leave with no questions asked.
What should I do now if I want my child to take part?
If you would like your child to partake in the focus group, please fill out the SLIP below and return it to the school by DATE.
[image: http://www.drodd.com/images10/school-clipart1.jpg]Thank you for taking the time to read this and I look forward to hearing from you. If you have any further questions, please contact me.


Kind regards 

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, at Staffordshire University 





Supervisors:


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Senior Lecturer at Staffordshire University 
[Telephone number]

-----------------------------------------------------------------------------------------------------------------------I am happy for my child to take part in the healthy eating focus group. 
My child’s name is …………………………………………………  Class …………………….. 
Person with parental responsibility’s signature…………………………………………………………… Date ………………………
Student’s signature…………………………………………………….. Date………………………………… 


I am happy for my child to take part in the healthy eating focus group. 
My child’s name is …………………………………………………  Class …………………….. 
Person with parental responsibility’s signature…………………………………………………………… Date ………………………
Student’s signature…………………………………………………….. Date………………………………… 


-----------
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What is involved in taking part in this research?
The aim of this research is to investigate your views on healthy and unhealthy eating.  To investigate this, you have been selected at random to take part in a focus group (group discussion) discussing the topic of healthy eating.  The focus group will take no longer than an hour and you are free to take a break at any time. Taking part in the focus groups is voluntary, and if you wish to no longer take part in the discussion you are free to leave and return to your class with no questions asked.
What will happen to the data that is collected today?
The focus group will be recorded via Dictaphone and later written up, but when the recordings are written up all names and any personal information will be removed so participants cannot be identified, and the digital recordings will be deleted. All information is confidential and will be kept securely at Staffordshire University and only the research team working on this project will have access to the raw data; it will not be passed on to anyone else. Quotes from the discussion may potentially be used in the final piece of research but there will no information that will personally identify you.
If you have any questions, I am happy to answer them before the focus group starts, or you can contact me on the details below.

What are the guidelines for participation in the focus group?

All information discussed by participants will not be further discussed outside the focus group this ensures that information remains confidential. Participants are required to be respectful of one another and of their opinions and to follow the focus group guidelines. 
[image: http://blog.iwantavilla.com/wp-content/uploads/2011/05/Healthy-Eating-Final3.jpg]
Thank you for your participation. 
Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 
[Telephone number]
Supervisors:


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]


Dr. Rachel Povey 
r.povey@staffs.ac.uk
Senior Lecturer at Staffordshire University 
[Telephone number]
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Guidelines of the focus group to
Investigate healthy eating behaviours in high school students.

· Participants have the right to their own opinions, but participants are required to be respectful of one another and of their opinions.

· All participants should be polite and respectful during the discussion to each other and the researcher. 

· All information discussed by you as participants, should not be further discussed outside the focus group. This ensures that information remains confidential. 

Participants that do not follow the guidelines will be asked to return to class. 
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                                    Student assent form
Please read the following statements and tick the boxes to agree with the statements, then sign and date the consent form where advised. 
	I agree that I have read and understood the information sheet and had the chance to ask questions and was happy with the given answers.
	

	I understand that participating in this research is voluntary and I have the right to withdraw at any time in the discussion period.

	

	I understand that quotations may be taken from the focus group discussions for use in future publications and Sian Calvert’s PhD thesis. I understand that these quotes will not include any information that will personally identify me.

	

	I understand that no individual will be identified or identifiable from the transcripts.

	

	I have read and understood the guidelines of the focus group and I give consent to participate in this research.
	



Signatures:
	
  
Name of participant (block capitals)

	

Date
	

Signature

	
Researcher (block capitals)
	
Date
	
Signature



If you have any further questions please contact the researcher, Sian Calvert, via sian.calvert@research.staffs.ac.uk or Supervisor:
Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]


Dr. Rachel Povey 
r.povey@staffs.ac.uk
Senior Lecturer at Staffordshire University 
[Telephone number]

[bookmark: _Toc97557159]Appendix 7: Focus group questions (Study One, Chapter 5)

Focus group questions

Eating questions
What do you understand (think) to be healthy food?
What do you understand (think) to be unhealthy food?
Benefits questions 
What do you think would be the benefits of healthy eating?
What makes it easier to eat healthily?
Barrier questions
What would stop someone (you) eating healthy foods?
What could they (you) do to overcome these barriers? 
Sometimes it is hard to eat healthy foods even if you really want to. What could stop someone from eating healthy foods at school? 
Social norm questions 
What do you think that the boys/girls in your year eat? And why?
Do you think that your other boys/girls class mates eat the same things as you? 
What sort of foods do both you and your friends eat?
What sort of food do boys and girls at your school eat?
What sort of similar foods do they eat?
Intervention 
What would encourage you (or your friends) to eat healthy or healthier (in school/out of school)? 
Is there anything that would make it more difficult to eat healthier? 

Prompts
-Can you explain more?
- Why do you think that?
- What does that mean? Or what do you mean by that? 
- Please tell me more
- Can you give me an example? 
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Debrief
Thank you for taking part in the focus group discussing healthy eating. The research aims to look at influences on healthy eating amongst high school students. The recordings from the focus group will be analysed to look for patterns and themes that arise in the discussion of healthy eating. Please be assured that no individual will be identified or identifiable from the transcripts. To make sure the information is kept confidential as per the guidelines, that conversation from the focus group should not be further discussed once the focus group has disbanded.  We hope to use these findings in the future to help us to plan what we would need to include in a school-based programme to help students to choose to eat more healthily.    
Thank you again for taking part in the focus group. If you have any further questions, please contact me or one of my supervisors.

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 
01782 294121


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Senior Lecturer at Staffordshire University 
[Telephone number]





[bookmark: _Toc97557161]Appendix 9: Ethical Approval (Student advisory group)[image: Text, letter

Description automatically generated]

[bookmark: _Toc97557162]Appendix 10: Parent information letter and opt-out consent (Student advisory group)
[image: A picture containing dish

Description automatically generated][image: Logo

Description automatically generated with medium confidence]


              Development of healthy eating resources

Dear Parent or Guardian,   
My name is Sian Calvert I am currently undertaking my PhD in psychology at Staffordshire University with a particular interest in children’s eating behaviours.  I am contacting you to ask permission for your child to take part in a discussion about developing healthy eating resources. The benefits of this research may include improving eating behaviours within the school. 

What would my child have to do?
If you are willing for your child to take part, they will be asked to get involved in a small number of steering groups (group discussion) with children from the same school year.  The steering groups will be conducted in school hours and will take no longer than an hour. Your child will be asked to discuss within a group their views on what resources we could use to promote healthy eating within their school. From all students who give consent to take part in the steering group only a limited number will be randomly selected to take part in the final steering groups.   

Has this research been approved?
The research has been approved by the Staffordshire University Faculty of Health Sciences Ethics Committee and data will be collected in accordance with the Data Protection Act 1998. Only the research team at Staffordshire University will have access to the data and it will not be passed onto third parties.  Taking part in this research should not pose any harm to you or your child, and if at any time your child no longer wishes to partake in the steering group then they are welcome to leave with no questions asked. Participants have the right to withdraw at any time within the discussion period if they no longer wish to take part and can return to their normal lessons, but anything already contributed up until that point will be included.




What should I do if I do NOT want my child to take part?
If you would NOT like your child to partake in the steering groups please fill out slip below and return it to the school by DATE. Thank you for taking the time to read this. If you have any further questions please contact me.
Kind regards
Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, at Staffordshire University 
              [telephone number]

Supervisors:

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer in Psychology, Staffordshire University 
              [telephone number]

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor Staffordshire University 
[telephone number]
----------------------------------------------------------------------------------------------------------------------------------I would NOT like my child to take part in the healthy eating steering groups. 
My child’s name is …………………………………………………  Class …………………….. 
Signature (Of person with parental responsibility)…………………………………………………………… Date………………. 


I would NOT like my child to take part in the healthy eating steering groups. 
My child’s name is …………………………………………………  Class …………………….. 
Signature (Of person with parental responsibility)…………………………………………………………… Date………………. 
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Information sheet for students for the development of healthy eating resources

What is involved in taking part in this research?
We are interested in your views on how to encourage healthy eating within your school. To do this you have been selected at random to take part in a number of steering groups (group discussions). You will be discussing the topic of healthy eating to help develop material for a healthy eating campaign; this will be beneficial as potentially it could lead to improvements in eating behaviours within your school. The steering group will take no longer than an hour per meeting and you are free to take a break at any time. Taking part in the steering group is voluntary; we will be asking your opinions on how to best deliver the healthy eating campaign in your school there is a low risk of distress. You are free to take a break at any time, or if you do not wish to carry on you can return to your normal lessons no queations asked, or a teacher will be available if you want to discuss anything further.  
If you have any questions I am happy to answer them before the steering group starts, or you can contact me on the details below.
[image: http://blog.iwantavilla.com/wp-content/uploads/2011/05/Healthy-Eating-Final3.jpg]
Thank you for your participation. 

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 
[telephone number]

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer in Psychology, Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology, Staffordshire University 
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Student assent form for the development of healthy eating resources

Please read the following statements and tick the boxes to agree with the statements, then sign and date the consent form where advised. 

	I agree that I have read and understood the information sheet and had the chance to ask questions and was happy with the given answers.
	

	I understand that participating in this research is voluntary and I have the right to withdraw at any time in the discussion period.
	

	I understand that no individual will be identified or identifiable from the notes taken 

	

	I give consent to participate in this research.
	

	I give consent to participate in all the steering group discussions
	



Signatures:
	
  
Name of participant (block capitals)

	

Date
	

Signature

	
Researcher (block capitals)
	
Date
	
Signature



If you have any further questions please contact the researcher, Sian Calvert, via sian.calvert@research.staffs.ac.uk or Supervisors:-

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer in Psychology, Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology, Staffordshire University 
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Thank you
Thank you for taking part in the steering group discussing healthy eating resources. The research aims to help develop healthy eating promotional material that will be used within your school. The hand-written notes taken in the steering groups will be used to inform the development of the healthy eating material. Please be assured that no individual will be identified or identifiable from the notes taken. 
Thank you again for taking part in the steering groups. If you have any further questions please contact me or one of my supervisors.

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in Psychology, Staffordshire University 
              [telephone number]



Dr. Robert Dempsey
robert.dempsey@staffs.ac.uk
Lecturer in Psychology, Staffordshire University
[telephone number]

Dr. Rachel Povey
r.povey@staffs.ac.uk
Associate Professor in Health Psychology, Staffordshire University
[telephone number]
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[bookmark: _Toc97557166][bookmark: _Toc97557147]Appendix 14: Table 24. Content analysis of what students most commonly referred to as unhealthy food items.

	Unhealthy food items
	Example
	Frequency

	Unhealthy snacks
	“Chocolate”
	29

	Unhealthy drinks
	“Fizzy drinks”
	24

	Food purchased from fast food outlets
	“McDonalds”
	16

	Energy dense nutritional poor meal items
	“Chips”
	13

	Foods containing sugar
	“Sugar”
	10

	Not having a balanced diet
	“Any food could be bad if you have too much of it”
	7

	Fruit and vegetables
	“Apples”
	5

	Food containing fat
	“Things that are too high in fat”
	4

	Meat
	“Meat”
	2

	Cereal
	“Cereal”
	2

	Food containing salt
	“Salt”
	2
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Health Sciences 

Health Sciences 





ETHICAL APPROVAL FEEDBACK

	Researcher name:		
	Sian Calvert 

	Title of Study:

	Implementation of an in-school healthy eating intervention

	Status of approval: 	
	Approved






Thank you for addressing the committee’s comments. Your research proposal has now been approved by the Ethics Panel and you may commence the implementation phase of your study.  You should note that any divergence from the approved procedures and research method will invalidate any insurance and liability cover from the University.  You should, therefore, notify the Panel of any significant divergence from this approved proposal.

You should arrange to meet with your supervisor for support during the process of completing your study and writing your dissertation.

When your study is complete, please send the ethics committee an end of study report. A template can be found on the ethics BlackBoard site.
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	Signed:	Dr Roozbeh Naemi

Chair of the Health Sciences Ethics Panel
	       Date: 10.09.2017
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Dear Parent or Guardian,   
My name is Sian Calvert I am currently undertaking my PhD in psychology at Staffordshire University with a particular interest in children’s eating behaviours with a focus on snacks.  I am contacting you to ask permission for your child to be provided with some healthy eating information. 
What would my child have to do?
If you are willing for your child to take part, your child will be given some general healthy eating information. Your child will be asked to fill out a questionnaire about their eating behaviours and also their thoughts about snacking behaviours, before the information is given and two further times after this session
Has this research been approved?
The research has been approved by the Staffordshire University Ethics Committee and data will be collected in accordance with the Data Protection Act 1998. Only the research team at Staffordshire University will have access to the data and it will not be passed on to third parties.  Taking part in this research should not pose any harm to you or your child, and if at any time your child no longer wishes to partake then they are welcome to leave with no questions asked.
What should I do if I do NOT want my child to take part?
If you would NOT like your child to partake in the research, please fill out slip below and return it to the school by DATE.
Thank you for taking the time to read this. If you have any further questions, please contact.
Kind regards
Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, at Staffordshire University 



Supervisors:
Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number] 
Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
[Telephone number]
[bookmark: _Toc84845181][bookmark: _Toc84854192]I am NOT happy for my child to take part in the healthy eating research. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………


I am NOT happy for my child to take part in the healthy eating research. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………
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Dear Parent or Guardian,   
My name is Sian Calvert I am currently undertaking a PhD in Psychology at Staffordshire University. My PhD Research is aiming to improve children’s eating behaviours.  I am contacting you to ask permission for your child to take part in a healthy eating campaign. 
What would my child have to do?
If you are willing for your child to take part, they will be asked to get involved in designing a poster, with children from the same school year, about snacking behaviours; the posters will be displayed at the school.  This session will be in school hours (class time) and will take no longer than 60 minutes. Your child will be asked to fill out a questionnaire about their eating behaviours and also their thoughts about snacking behaviours, before this session and two further times after this session. 
Has this research been approved?
The research has been approved by the Staffordshire University Ethics Committee and data will be collected in accordance with the Data Protection Act 1998. Only the research team at Staffordshire University will have access to the data and it will not be passed on to third parties.  Taking part in this research should not pose any harm to you or your child, and if at any time your child no longer wishes to partake then they are welcome to leave with no questions asked.
What should I do if I do NOT want my child to take part?
If you would NOT like your child to partake in the research, please fill out slip below and return it to the school by 22.9.17.
Thank you for taking the time to read this. If you have any further questions, please contact.
Kind regards
Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD Student in Psychology, at Staffordshire University 


Supervisors:

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]

 I am NOT happy for my child to take part in the healthy eating campaign. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………


I am NOT happy for my child to take part in the healthy eating campaign. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………


Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
[Telephone Number]
[bookmark: _Toc84845182][bookmark: _Toc84854193]
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Information sheet for students 

What is involved in taking part in this research?
The aim of this research is to investigate eating behaviours.  To help with this you will be asked to complete a short questionnaire that should take no longer than 20 minutes at three different times, about your own and your classmates’ eating behaviours. You will be given a healthy eating leaflet. Taking part in the research is voluntary, and if you wish to no longer take part, you are free to leave at any time and return to your class with no questions asked and your questionnaire data will not be used.
What will happen to the data that is collected today?
All information is confidential and will be kept securely at Staffordshire University and only the research team working on this project will have access to the original data;  it will not be passed on to anyone else. You will not be identifiable from the results, as all results will be presented all together. 
If you have any 

questions, you can contact me on the details below.

Thank you for your participation. 
Sian Calvert

Thank you for your participation. 
Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD Student in Psychology, Staffordshire University 
01782 294121

Supervisors: -

1


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]


Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
[Telephone number]
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Information sheet for students – SNA school

What is involved in taking part in this research?
The aim of this research is to investigate eating behaviours amongst students at your school.  To help with this you will be asked to complete a short questionnaire that should take no longer than 20 minutes at three different times, about your own and your classmates’ eating behaviours. You will be invited to help design a poster which will take around 60 minutes, with a small group of students from your class, looking at the topic of snacking behaviours. You will also be given a healthy eating leaflet. Taking part in the research is voluntary, and if you wish to no longer take part, you are free to leave and return to your class at any time with no questions asked and questionnaire data will no longer be used.
What will happen to the data that is collected today?
All information is confidential and will be kept securely at Staffordshire University and only the research team working on this project will have access to original data;  it will not be passed on to anyone else. You will not be identifiable from the results, as all results will be presented all together. 
If you have any questions I am happy to answer them before the research starts, or you can contact me on the details below.

Thank you for your participation. 
Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD Student in Psychology, Staffordshire University 
01782 294121

Supervisors: - 


1

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
01782 294886

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
01782 294570  
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                                                        Student assent form

Please read the following statements and tick the boxes to agree with the statements, then sign and date the consent form if you are happy to take part. 
2

	I agree that I have read and understood the information sheet and had the chance to ask questions and was happy with the given answers.
	

	I understand that participating in this research is voluntary and I have the right to withdraw within the data collection period, and up to two weeks after the last questionnaire has been completed.
	

	I understand that no individual will be identified or identifiable from the questionnaires  

	

	I give consent to participate in this research.
	



Signatures:
	
  
Name of participant (block capitals)

	

Date
	

Signature

	
Researcher (block capitals)
	
Date
	
Signature



If you have any further questions please contact me, the researcher, Sian Calvert, via sian.calvert@research.staffs.ac.uk or contact my supervisors: 

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University
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Eating Behaviours Questionnaire




· Please use a black or blue pen to complete the questionnaire 
· Please work on your own 
· Your teachers, friends or family will not see your individual answers, so try to be as honest as possible 
· The questionnaire should take no longer than 20 minutes 


You need to create a password and you will use this again
[image: ][image: ][image: ][image: Related image][image: Image result for male]Please fill in your information below
What is your date of birth? ___________________________

Are you a boy or girl? ________________________________

What form class are you in? ___________________________


Please fill in your information below
What is your date of birth? ___________________________

Are you a boy or girl? ________________________________

What form class are you in? ___________________________

J

J
O

O
L

L
U

U



          
Pick the first two letters of the name, of your most memorable male and female 
and insert them into the boxes provided.



For example: John and Lucy 

          
Pick the first two letters of the name, of your most memorable male and female 
and insert them into the boxes provided.



For example: John and Lucy 


1. [image: Image result for school students clipart diary]Thinking back over the past week, how many servings of these foods did you eat?


Tick ONE box from each line
	
	Less than one a week 
	1 a week 
	2-3 a week
	4-6 a week
	1 a day
	2 a day
	3 a day
	4 or more a day
	Don’t know

	Chocolate (1 bar or packet e.g., M & M’s)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Sweets - without chocolate e.g., skittles (1 pack) 
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Crisps (1 small bag)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Biscuit (1) or Cookie (1)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Cake (1 slice) or one cupcake 
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Fruit (1 portion – e.g. one piece of fruit, such as one apple)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Vegetables (1 portion e.g., three heaped tablespoons of cooked vegetables, such as carrots)
	□
	□
	□
	□
	□
	□
	□
	□
	□



[image: A picture containing clipart

Description automatically generated]The following statements are about snacks. Please read each statement carefully and circle the number based on the strength of your feelings to each statement.

2. In general, do you think that eating two or more unhealthy snack foods on most days is? For example, chocolate (1 bar or packet e.g., M & Ms).

Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 

3. In general, do you think that eating five portions of fruit or vegetables on most days is? For example, fruit (one portion is one piece of fruit, such as one apple)

Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 

4. For me to eat fewer unhealthy snacks over the next month would be:
 For example, chocolate (1 bar or packet e.g. M & Ms).
Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 


[image: Image result for student emoji]









5. How many servings of each of the following do you think most of the [boys/girls] at [school name] have eaten over the past week? 
[image: Image result for school students clipart diary]	


Tick ONE box from each line

	

	Less than one a week 
	1 a week 
	2-3 a week
	4-6 a week
	1 a day
	2 a day
	3 a day
	4 or more a day
	Don’t know

	Chocolate (1 bar or packet e.g., M & Ms)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Sweets- without chocolate e.g skittles (1 pack) 
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Crisps (1 small bag)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Biscuit (1) or Cookie (1)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Cake (1 slice) or one cupcake 
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Fruit (1 portion – e.g. one piece of fruit, such as one apple)
	□
	□
	□
	□
	□
	□
	□
	□
	□

	Vegetables (1 portion e.g., three heaped tablespoons of cooked vegetables, such as carrots)
	□
	□
	□
	□
	□
	□
	□
	□
	□
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6. In general, do you think that most of the [boys/girls] at [school name] think that eating two or more unhealthy snack foods on most days is? 
For example, chocolate (1 bar or packet e.g., M & Ms).

Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 

7. In general, do you think that most of the [boys/girls] at [school name] think that eating five portions of fruit or vegetables on most days is? 
For, example fruit (one portion is one piece of fruit, such as one apple)

Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 

8) In general, do you think that most of the [boys/girls] at [school name] think that eating fewer unhealthy snacks would be: 
For example, chocolate (1 bar or packet e.g., M & Ms)

Bad __1__:__ 2__:__3__:__4__ :__5__:__Good
Foolish__1__:__ 2__:__3__:__4__ :__5__:__Sensible 

[image: Image result for student emoji]






Please read each statement carefully and circle the number based on the strength of your feelings to each statement.

9. I intend to eat fewer unhealthy snacks over the next month:

Unlikely: __1__:__ 2__:__3__:__4__ :__5__:__6__:__7__: Likely

10. I want to try to eat fewer unhealthy snacks over the next month:

Unlikely: __1__:__ 2__:__3__:__4__ :__5__:__6__:__7__: Likely

11. I am determined to eat fewer unhealthy snacks over the next month:

False: __1__:__ 2__:__3__:__4__ :__5__:__6__:__7__: True

12. I intend to eat more healthy snacks than unhealthy snacks, over the next month:

False: __1__:__ 2__:__3__:__4__ :__5__:__6__:__7__: True
[image: Image result for student working at desk cartoon]



13. Think about breakfast, in the past week how many times do you think breakfast was eaten by… 
[image: Image result for school students clipart tick]
Tick one box from each line
	
	Never
	1-2 days
	3-4 days
	5-6 days
	Every day

	a. You
	□
	□
	□
	□
	□

	b. Most [girl/boys] at [school name] 
	□
	□
	□
	□
	□



14. [image: Image result for school students clipart tick]Think about lunch/dinner (midday), in the past week how many times do you think lunch/dinner (midday) was eaten by…. 
Tick one box from each line
	
	Never
	1-2 days
	3-4 days
	5-6 days
	Every day

	a. You
	□
	□
	□
	□
	□

	b. Most [girl/boys] at [school name] 
	□
	□
	□
	□
	□



15. [image: Image result for school students clipart tick]Think about tea/evening meal, in the past week how many times do you think tea/evening meal was eaten by….
Tick one box from each line
	
	Never
	1-2 days
	3-4 days
	5-6 days
	Every day

	a. You
	□
	□
	□
	□
	□

	b. Most [girl/boys] at [school name] 
	□
	□
	□
	□
	□




THANK YOU
Please return the questionnaire to the teacher 
[image: Icon
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Debrief– control school
Thank you for taking part in the healthy eating research. The research aims to use healthy eating literature to improve eating behaviours within your school year. Please be assured that no individual will be identified or identifiable from the notes taken. 
Thank you again for taking part in the healthy eating research. If you have any further questions, please contact me or one of my supervisors.

Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
[Telephone number]


Contact details if you have any concerns about anything that has been discussed: -
[image: Image result for eating children help line]
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Debrief- SNA school
Thank you for taking part in the ‘healthy eating’ research. The research aims to use posters designed by you to improve eating behaviours within your year. Please be assured that no individual will be identified or identifiable from the notes taken. 
Thank you again for taking part in the healthy eating research. If you have any further questions, please contact me or one of my supervisors.

Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 



Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Lecturer at Staffordshire University 
[Telephone number]

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor in Health Psychology at Staffordshire University 
[Telephone number]






Contact details if you have any concerns about anything that has been discussed: -

[image: Image result for eating children help line]
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TEACHER - Poster-activity lesson plan 
 
	Approx. timing 
	Instructions for teacher

	0-5 minutes 
	Explain task
1. Please split students into groups of 4-5 students 
2. Hand out poster information sheets (poster activity instructions) and information to include on the poster sheet (Fact sheet - 1 girl & 1 boy). 
3. Please read out: - 1) the poster information sheet and 2) the facts to include on the poster. They are not to cut and glue these on to the posters they need to display the information in their own way. Please ask if any students have any questions. 
4. Inform students that there will be a prize for the best poster in the year. 
5. Verbally ask if students would like to take part in the poster-making activity, and if they do not wish to then the school will specify an alternate activity.

	5-40 minutes 
	Students designing posters
1. Students can start; they have 35 minutes 
2. Students are free to design the posters in any way they want using the information and materials provided. 
3. Speak to each group and make sure again they understand the task, and answer any questions they may have regarding the poster activity 

	40-55 minutes 
	Students feed back to the rest of the group
1. Ask students within their groups to briefly present the poster to the rest of the class (a few minutes per group). 
2. Ask them to say why they designed the poster in that way and what information they have included on the poster. 
· Why did they design the poster in that way?
· Was any of the information surprising to them? 
· Did they learn something new? 

	55-60 minutes 
	Competition 
1. Number the posters and ask students to write their names on the back of the posters
2. Ask students to vote for which poster they think is the best (using a slip of paper). They should think about: -
- Which poster displays the information clearly?
 -Which poster is the most eye-catching?
 -Which poster is the easiest to read? 
Ask students to complete their votes and hand them to the teacher on the way out.

Please keep all posters and write on the back of the poster, which one was voted the best out of the class by tallying the votes.
Thank you for your help with this session 
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       Poster information sheet 
· In groups of 4-5 students, I would like you to design a poster about snacking. 

· I will be coming around with a short fact sheet and your job is to add all the information from the fact sheet about snacks to your posters. DO NOT glue the fact sheets on to your poster, display the information in your own way.

· You can display the information in any way you wish. For example, draw or add pictures. 

· Include a title on your poster to tell the reader what your poster is about

· You will be provided with poster paper, coloured paper, coloured pens and some blank paper to make notes with 

· Make sure everyone in the group takes part and please ask the teacher any questions if you are stuck 

· You have 35 minutes to finish your posters 

[image: Image result for emoji]Good luck - Get started 

[image: Image result for competition clipart]There is a prize for the best poster in your year !!!!
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Dear Parent or Guardian,   
My name is Sian Calvert, I am currently undertaking my PhD in Psychology at Staffordshire University, and I have a particular interest in children’s eating behaviours.  I am contacting you to ask permission for your child to take part in a discussion about the healthy eating campaign run at your school where they helped design a poster to encourage more healthy eating behaviours and voted on the best poster.
What would my child have to do?
If you are willing for your child to take part, they will be asked to get involved in a focus group (group discussion) with children from the same school year.  The focus groups will be conducted in school hours and will take no longer than 45 minutes. Your child will be asked to discuss within a group their views on making the healthy eating poster, voting for the best one and the related questionnaires.  The focus group will be audio-recorded for later analysis, but when the recordings are transcribed, all names will be changed so no-one can be identified. From all students who give consent to take part in the focus groups, only a limited number will be randomly selected to take part in the final focus groups.   
Has this research been approved?
The research has been approved by the Staffordshire University Ethics Committee. Only the research team at Staffordshire University will have access to your data and it will not be passed onto third parties.  Taking part in this research should not pose any harm to you or your child, and if at any time your child no longer wishes to partake in the focus group then they are welcome to leave with no questions asked.






What should I do if I do NOT want my child to take part?
If you would NOT like your child to partake in the research, please fill out the slip below and return it to the school by DATE. 
Thank you for taking the time to read this. If you have any further questions, please contact me.
Kind regards
Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, at Staffordshire University 
01782 294121

Supervisors:

Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 
Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor at Staffordshire University 

-----------------------------------------------------------------------------------------------------------------------------------I am NOT happy for my child to take part in the healthy eating campaign reflection. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………
.


I am NOT happy for my child to take part in the healthy eating campaign reflection. 
My child’s name is …………………………………………………  Class …………………….. 
Person (with parental responsibility)’s signature…………………………………………………………… Date ………………………
.
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What is involved in taking part in this research?
The aim of this research is to investigate your views on the poster-making session that you took part in, the related competition and the questionnaires you completed.  To investigate this, you have been selected at random to take part in a focus group (group discussion) discussing the topic of healthy eating posters, voting for the best one and the related questionnaires.  The focus group will take no longer than 45 minutes and you are free to take a break at any time. Taking part in the focus group is voluntary, and if you wish to no longer take part in the discussion you are free to leave and return to your class with no questions asked. 
What will happen to the data that is collected today?
The focus group will be recorded via Dictaphone and later written up, but when the recordings are written up all names and any personal information will be removed so participants cannot be identified, and the digital recordings will be deleted. All information is confidential and will be kept securely at Staffordshire University and only the research team working on this project will have access to the raw data; it will not be passed on to anyone else. Quotes from the discussion may potentially be used in the final piece of research but there will be no information that will personally identify you.
If you have any questions, I am happy to answer them before the focus group starts, or you can contact me on the details below.

What are the guidelines for participation in the focus group?

All information discussed by participants will not be further discussed outside the focus group; this ensures that information remains confidential. Participants are required to be respectful of one another and of their opinions and to follow the focus group guidelines. 
[image: http://blog.iwantavilla.com/wp-content/uploads/2011/05/Healthy-Eating-Final3.jpg]
Thank you for your participation, 
Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD Student in Psychology, Staffordshire University 
01782 294121


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor at Staffordshire University 
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Student assent form

Please read the following statements and tick the boxes to agree with the statements, then sign and date the consent form where advised. 
	I agree that I have read and understood the information sheet and had the chance to ask questions, and that I was happy with the given answers.
	

	I understand that participating in this research is voluntary and I have the right to withdraw at any time in the discussion period.

	

	I understand that quotations may be taken from the focus group discussions for use in future publications and Sian Calvert’s PhD thesis. I understand that these quotes will not include any information that will personally identify me.

	

	I understand that no individual will be identified or identifiable from the transcripts.

	

	I have read and understood the guidelines of the focus group and I give consent to participate in this research.
	



Signatures:
	
  
Name of participant (block capitals)

	

Date
	

Signature

	
Researcher (block capitals)
	
Date
	
Signature



If you have any further questions please contact the researcher, Sian Calvert, via sian.calvert@research.staffs.ac.uk or Supervisors:
Dr. Robert Demspey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associated Professor at Staffordshire University 

[bookmark: _Toc97557185]Appendix 33: Focus group questions (Study Four, Chapter 9)
Students’ reflection of taking part in the SNA intervention

1. How did you find taking part in the poser-making session? 
2. What did you like about the poster-making session? 
3. What did you dislike about the poster-making session?
4. What do you think would be the benefits of the posters?
5. What did you think of the intervention messages?
a. Were the interventional messages easy to understand? 
b. Was there anything on the posters/messages that you did not understand?
6. How do you think the messages will influence the way you eat? 
7. What do you think we could do to improve the poster-making session? 
8. How could we display the messages in another way?
a. Can you think of anymore (effective/better) ways of showing the messages?
9. What do you think about where the posters were located?
a. Did you see them?
b. Could they have been put somewhere else? 
10. What did you think about the questionnaires you completed? 
11. How did you find completing the questionnaire(s)?
a. Were the questionnaires easy to understand/complete? 
i. If not, why?
ii. How could we change them, to make them easier to understand? 
12. How could we improve the questionnaire(s)?
13. What did you think of the competition?
14. How could we improve the competition? 





[bookmark: _Toc84845197][bookmark: _Toc84854208]
[bookmark: _Toc97557186]Appendix 34: Student debrief (Study Four, Chapter 9)
[image: Application

Description automatically generated]


Debrief

Thank you for participating in the focus group, which discussed your experiences of taking part in making a healthy eating poster, voting for the best one and completing the related questionnaires. The research aims to use these experiences to help us to improve other healthy eating campaigns in the future. The recordings from the focus group will be analysed to look for patterns and themes that arise in the discussion of designing a healthy eating poster. Please be assured that no individual will be identified or identifiable from the transcripts. To make sure the information is kept confidential as per the guidelines, the conversation from the focus group should not be further discussed once the focus group has disbanded.  We hope to use these findings to improve any future sessions.    
Thank you again for taking part in the focus group. If you have, any further questions please contact me or one of my supervisors.

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 
01782 294121


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associated Professor at Staffordshire University 
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Information letter for teachers 
Dear Teacher,   
My name is Sian Calvert, I am currently undertaking my PhD in Psychology at Staffordshire University, and I have a particular interest in children’s eating behaviours.  I am contacting you to ask if you would be willing to provide feedback on your views and experiences of delivering a poster-making session.
What is involved in taking part in this research?
The aim of this research is to investigate your views on delivering a healthy eating poster-making session. To investigate this, you are being asked to complete a short questionnaire about your experiences delivering the session.  The questionnaire will take no longer than 15 minutes. Completing the questionnaire is voluntary, and you may withdraw your data up to 2 weeks after date of collection. 
What will happen to my data?
The questionnaires’ data will be consolidated and be analysed to understand your experiences of delivering a healthy eating poster-making session.   All information is confidential and will be kept securely at Staffordshire University and only the research team working on this project will have access to the raw data; it will not be passed on to any third parties.   The information gained will be used in the development of future healthy eating campaigns.
Has this research been approved?
The research has been approved by the Staffordshire University Ethics Committee. Only the research team at Staffordshire University will have access to the data and it will not be passed onto third parties.  If you have any questions, I am happy to answer them before you complete the questionnaire, or alternatively you can contact me on the details below.

Thank you for your participation,

Sian Calvert
Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associated Professor at Staffordshire University 
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Please read the following statements and tick the boxes to agree with the statements, then sign and date the consent form where advised. 
2
	I agree that I have read and understood the information sheet and had the opportunity to ask questions and was satisfied with the given answers.

	

	I understand that participating in this research is voluntary and I have the right to withdraw up to 2 weeks after completion of the questionnaire.

	

		I give consent to participate in this research.
	



	

	
I understand that no individual will be identified or identifiable from the results.

	




Signatures:
	
  
Name of participant (block capitals)

	

Date
	

Signature

	
Researcher (block capitals)
	
Date
	
Signature



If you have any further questions please contact the researcher, Sian Calvert, via sian.calvert@research.staffs.ac.uk or her supervisors:


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor at Staffordshire University 
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Teachers’ poster-making session reflection questionnaire




· Please use a black or blue pen to complete the questionnaire 

· Please complete it on your own 

· The questionnaire should take no longer than 15 minutes 










Please fill in your information below
Age ___________________________

Male or female ________________________________



Please fill in your information below
Age ___________________________

Male or female ________________________________





1) How many students took part in the poster-making session you delivered?

------------------------------------------------------------------------------


Please read each statement carefully and circle the number based on the strength of your feelings to each statement. 1-5 (strongly disagree to strongly agree) 

2) I feel that the provided teacher’s lesson plan was easy to understand.
	1
	2
	3
	4
	5

	Strongly disagree
	
	
	
	Strongly agree




3) I feel that the teacher’s lesson plan was easy to follow and implement. 
	1
	2
	3
	4
	5

	Strongly disagree
	
	
	
	Strongly agree



Any further comments (please add in the box provided below)…………..












4) I think the students engaged with the poster-making activity: 
	1
	2
	3
	4
	5

	Strongly disagree
	
	
	
	Strongly agree


 Any further comments (please add in the box provided below)…………..











5) Do you think the messages for the posters were easy to understand? 
	1
	2
	3
	4
	5

	Very Easy
	Easy
	Neither easy or difficult 
	Difficult  
	Very difficult 



Any further comments (please add in the box provided below)…………..


















6) Did you experience any problems during the poster-making session?







YES                  NO

a. If so what were they (please add comments in box provided) 












7) What improvements if any could be made to the poster-making session?










Thank you so much for taking the time to complete this questionnaire
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Debrief
Thank you for taking part in completing a questionnaire about your views regarding the healthy eating poster-making session you delivered. The research aims to investigate your views on delivering a poster-making session. All the questionnaires will be analysed together to look for patterns to understand teachers’ experiences of delivering a poster-making healthy eating session.
Thank you again for taking part in completing a questionnaire. If you have any further questions, please contact me or one of my supervisors.

Sian Calvert

Sian.calvert@research.staffs.ac.uk
PhD student in psychology, Staffordshire University 
01782 294121


Dr. Robert Dempsey 
robert.dempsey@staffs.ac.uk
Senior Lecturer at Staffordshire University 

Dr. Rachel Povey 
r.povey@staffs.ac.uk
Associate Professor at Staffordshire University 

Contact details of further support if needed: - 
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Chapter 5 (Study One)
To understand the perceived influences and barriers associated with healthy and unhealthy food choices amongst secondary school students.


Chapter 7 (Study Two)
To test for the existence of dietary-related misperceptions amongst students and whether these misperceptions are associated with personal behaviour.



Chapter 8 (Study Three)
To test the feasibility of the in-school SNA intervention to reduce unhealthy dietary behaviours of students.




Chapter 9 (Study Four)
To evaluate the intervention by exploring participants' experiences and perceptions of the in-school SNA intervention. 



Chapter 6
To develop an in-school SNA intervention which targets unhealthy dietary behaviours of students.





Student engagement
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Chair of the Health Sciences Ethics Panel
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