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[bookmark: _Toc187146087]Abstract 
To limit global greenhouse gas emissions and keep global warming below 1.5 degrees Celsius, the target for UK meat reduction has been set at 35% by 2030. To maximise co-benefits to human health, this reduction should focus on red and processed meat (RPM), which is associated with an increased risk of multiple poor health outcomes. In the UK, men eat more RPM than women and have higher prevalence rates of many food-related chronic illnesses. This thesis aims to develop a clear behavioural picture of RPM consumption for men living in the UK and identify potential interventions to reduce this consumption.  
Narrative reviews were conducted to establish the rationale and background to the thesis (Chapter 1). Then, starting with a broad lens, a systematic review was undertaken to capture global evidence on factors influencing men’s RPM consumption (Chapter 2). Findings were used to steer a secondary analysis of nationally representative UK data (Chapter 3 which aimed to explore unprocessed red meat (URM) and processed meat (PM) consumption patterns, identify distinct clusters, and analyse sociodemographic characteristics and healthy dietary behaviours within and between each cluster. Study 3 aimed to expand understanding by using qualitative methodology, semi-structured interviews and a reflexive thematic analysis (Chapter 4) the context and lived experience of RPM consumption among UK men.   Finally, all findings were integrated (Chapter 5) and mapped through the Behaviour Change Wheel (BCW) to identify potential intervention functions and policy categories to be used for intervention design. 
Findings demonstrated men consume RPM for complex and context-dependent reasons and that unprocessed red meat (URM) and processed meat (PM) consumption link to distinctly different patterns, influencing factors, and sociodemographic characteristics. RPM is consumed for reasons of enjoyment, emotion, connection with identity, reward, and a desire to have value for money, but the underlying contexts and rationales are different for URM and PM. Beliefs about health consequences vary, are inconsistent, and are attributed separately to URM and PM. The influence of health beliefs on URM and PM consumption largely depends on the value placed on the ‘naturalness’ of food and trust in external experts, which may be linked to SES characteristics. Providing trustworthy information through communication and marketing, modelling behaviours from influential in-group figures, providing alternative meal options that men enjoy eating, and introducing fiscal measures are all potential interventions that may reduce RPM consumption for men living in the UK. 
Results represent the first full behavioural picture of RPM consumption among men in the UK, including the first qualitative data specific to this dietary behaviour.  Findings can be used to shape research aimed at expanding the understanding of men’s RPM consumption and to develop interventions targeting men’s dietary behaviour. 
[bookmark: _Toc171605889][bookmark: _Toc171930711][bookmark: _Toc187146088]
Thesis Overview
This PhD thesis aims to create a behavioural picture of red and processed meat (RPM) consumption among men living in the UK and use this to propose interventions to reduce this consumption.  As with all researchers, I bring my positionality to this thesis. I have reflected on how this may influence the work and how I have designed processes to address these influences, minimising them where possible and acknowledging them fully for transparency where this was not possible or appropriate.  
This section will begin with an overview of the mixed methods approach and methodology adopted for this PhD, followed by an overview of the thesis and its presentation. It will conclude with reflections by the researcher and an overview of the positionality adopted for this PhD. 
[bookmark: _Toc16086822][bookmark: _Toc16142798][bookmark: _Toc17181962][bookmark: _Toc187146089][bookmark: _Toc171930720]Mixed method approach
Quantitative and qualitative research methodologies are two fundamental approaches to research. Each approach guides the assumptions, methodology and techniques used within research, and each provides distinctive strengths and limitations in its utility for answering different types of research questions (1). 
Quantitative research is designed primarily to test a hypothesis by examining the relationship between measurable variables suited to statistical analysis and interpretation (2). It is based on a positivist epistemological view that is based on the deterministic philosophy that outcomes have causes, and which aims to define and test these associations through the application of the scientific method (2, 3). 
Qualitative research is designed for understanding the meaning and subjective understanding of an issue through the exploration of emerging questions, analysed through the interpretation of thematic patterns that emerge within research (2). It is generally grounded in the constructivist worldview, which holds that individuals assign deep meaning to their experiences and the contexts within which these occur and that these meanings are continuously created and recreated (3, 4). Qualitative research is well suited to answering questions where detailed understanding and in-depth detail is needed, particularly about the perceptions of individuals.
The overarching aim of this PhD thesis combines the need for analysing data related to test assumptions about dietary patterns at population level and the need to gain a deeper understanding of the various factors influencing meat consumption in men across the full range of determinants as informed by the socioecological framework. In this case, the strengths of both quantitative and qualitative methods are required to achieve the study aim, and therefore, a mixed-methods approach will be used within this study.
Mixed methods design is a distinct and robust methodology used primarily in the social, behavioural and health sciences which combines assumptions and rigorous methodologies of both quantitative and qualitative forms of research into a distinct design with its own procedure (2, 3). 
Rather than taking either a positivist or interpretivist approach to research, mixed methods approaches adopt what is coined a pragmatic approach whereby the central consideration is the utility of methods to answer research questions, providing flexibility to choose between methods (2, 5).
For purposes of dietary behaviour and food choice, collecting and analysing standardised, quantifiable data across a representative sample is necessary to assess hypotheses related to population dietary choice patterns and related influencing factors and for results to be potentially generalisable to wider population groups. However, this study has adopted a socioecological approach, which requires an understanding of context, an idea that is central to qualitative research methodology (6). Qualitative research methods will, therefore, be used to explore the context and add richness to data collected quantitatively; it will capture the open-ended range of influences, along with the complexity and nuance of men's subjective lived experience of meat consumption.
Integration of both quantitative and qualitative data is an integral step in mixed-method research design (7, 8) . In this study, qualitative data will be used to provide context and a more in-depth understanding of data captured through quantitative methods. The results will then be combined in the final analysis within a fully integrated presentation of findings and a summary of potential policy categories to consider for reducing RPM consumption for men living in the UK. 
This mixed-methods PhD comprises three studies which will be described below, along with the presentation of the thesis. 
[bookmark: _Toc187146090]Presentation of the Thesis
This thesis aims to create a rich and detailed behavioural picture of men’s RPM consumption in the UK and propose interventions to reduce this consumption. It is presented as an alternate form thesis, meaning that research is presented as publication formatted papers within chapters related to each relevant study.  The thesis presentation begins with an introductory chapter to provide an overview of the research's background, context and rationale. The state of our current food system and its impact on the climate will be discussed along with the related need to reduce meat consumption as a key aspect of greenhouse gas mitigation and why focusing meat reduction on red and processed meat among men has the potential to bring the greatest co-benefits in terms of nutrition-related health. Chapter 1 culminates in the presentation of the thesis objectives and research questions. Objective one is to explore the who and what aspects of RPM consumption among men living in the UK. Objective two is to explore why men eat RPM in the UK or what influences this consumption. Three studies using an exploratory mixed methods approach will address these two objectives. 
After the introductory chapter, Chapter 2 presents Study 1, a systematic review aimed at synthesising published evidence regarding why men eat RPM. It addresses the second objective of the thesis, to explore specific factors that influence men’s RPM consumption and to synthesise these by mapping them against a behaviour change model. The review found barriers and facilitators to men’s RPM consumption and identified gaps in the literature; there was minimal UK-specific research, no relevant qualitative literature, and equivocal findings related to several factors, including how finances (i.e., cost of RPM, or a man’s financial status), and health beliefs affected RPM consumption in men. 
Chapter 3 presents the second study in the thesis, aimed at addressing the gaps from Study 1 while turning primarily to the first research objective, which is to explore the who and what aspects of RPM consumption. Through analysis of 11 years of data from the UK National Food and Nutrition Survey (NDNS), Study 2 describes what types of RPM men in the UK have been eating, considering unprocessed red meat (URM) and processed meat (PM) separately. A two-step cluster analysis was performed to identify patterns within the URM and PM consumption and primary effects logistic regression was performed to assess the value of sociodemographic characteristics to predict membership in any one cluster. Following the presentation of the publication-format paper, Chapter 3 continues by presenting a second part of the Study 2 data analysis.  This section of the analysis identifies ways in which RPM clusters are associated with other healthy dietary consumption (i.e., fruit and vegetables, free sugars, dietary fibre), to explore potential connections between RPM consumption and these dietary behaviours. 
Chapter 4 presents the third and final study of this thesis. This study adopts qualitative methodology and builds on the quantitative results from Study 1 and Study 2 in an explanatory mixed-methods approach. Using the learning from the first two studies to structure the study design and methodology, 3 adds more detail to objective two of the thesis by delving into more detail about why men in the UK consume RPM. It uses semi-structured interviews and reflexive thematic analysis to explore the nuance, complexity and lived experience of RPM consumption among men in the UK. 
Chapter 5 presents the summary and synthesis of findings across all studies and proposes potential intervention functions and policy categories to consider for reducing RPM consumption. This is followed by a discussion of themes emerging from the integrated findings, their relevance and contribution to the literature, and noted strengths and limitations of the research. Finally, the chapter concludes with a summary and reflections of the researcher. 
[bookmark: _Toc175680934][bookmark: _Toc187146091]Researcher Reflections and Positionality
I came to this thesis as a mature student, a public health professional, a vegan, and a person with a deep fascination with food. All these perspectives have influenced my approach and potential for unconscious bias within this thesis. 
My public health perspective, shaped through my education, training, and professional experience, has contributed to the development of this thesis. I obtained my master’s degree in public health in 2008, and after working in various areas of public health in the UK, I joined the specialist training programme in 2015. In 2018 I paused training to begin this PhD, through being awarded a studentship through the Grantham Centre for Sustainable Futures. This organisation is dedicated to supporting research to further our understanding of how to address climate change. With the onset of Covid in April of 2020, I paused my studies and returned to full-time public health practice. I worked to support the pandemic response with Public Health England’s Yorkshire and Humber regional team (now Office of Health Improvement and Disparities), completed my training and was hired as a registered public health consultant in 2021. 
These experiences have influenced my thinking and shaped this thesis many ways, but I will focus on three. First, public health practice combines elements of both quantitative and qualitative methodologies and requires a highly pragmatic approach.  That said, my professional experience and intuitive view of the world is decidedly more on the post-positivist side, reflected in my years working as a public health intelligence analyst and leading large data-heavy projects, such as an economic evaluation of frailty for NHS England. Data makes sense to me; interpreting it to eliminate bias to the extent possible and calculating uncertainty all feel right in terms of describing what is going on in the world. In contrast, constructivist positioning feels natural when talking to people about how they view the world; it feels intuitive that everyone creates meaning through what they experience and within the context of those experiences.  My challenge is when it comes time to interpret and report qualitative data based on constructivist positioning, where it’s essential to find the balance between giving meaningful interpretation to the data (rather than simply listing findings within different categories) but also not overrepresenting its meaning by reporting it in a more positivist style that may lead to a misrepresentation of findings.  This has been a bit of a challenge for me within the mixed methods approach used in this thesis, which I have brought to and discussed with my supervisors while writing up my results. In the end, I found a solution in reminding myself that mixed methods are underpinned by a pragmatic perspective where the usefulness of data and its meaning within the context of the research aims can anchor the direction and scope of integration between outcomes with very different research methods. 
The second aspect of my public health focus is the unwavering and always implicit view that inequality in health is a primary consideration, and efforts to ameliorate these inequities must receive priority in all proposed policies or interventions aimed at improving population health.  This has at times provided a challenge when writing up results, as I find health inequalities to be so intertwined with all aspects of this or any public health research that in draft chapters, I have erred by not explaining the connections between health inequalities with the detail it requires. It is something that feels so obvious to me, that I must remind myself to let the reader understand it’s obvious as well. 
The third positionality I bring to this thesis is the value I place on prevention and my view that reducing RPM consumption fits into the classic public health prevention model and how I think it does this. This was a topic of much discussion at the start of my PhD, during the development of the research plan and I owe a lot of gratitude to my supervisors for helping me develop my final objectives within this position.
Within a classic public health prevention paradigm, shifting the food system to reduce greenhouse gas emissions is a form of secondary prevention; the climate is already warming and creating negative health impacts across the world. This makes reducing the pressure on the climate a public health priority. However, within the context of a PhD related to food, it is reasonable to assume that the focus will (or should) be mainly on the nutritional aspect of what we eat, as diet has an impact on our health. However, the impacts the food system has on the climate – and the environment more widely – is itself a public health issue. Efforts to reduce these impacts is on its own an important public health priority, entirely separate to (the also important) consideration of how these reductions would affect nutrition. Reducing consumption to ease pressure on the food system and prevent further exacerbation of climate-related issues that are already affecting the health of populations across the world is prevention on a global scale. This inspires me as prevention is the reason I chose to become a public health professional in the first place. 
Aside from my professional experience, I come to this topic, through my personal experiences with food. I was raised in rural farmland-rich Pennsylvania where most all our food was sourced directly from the farms where it was produced. Growing up, I ate and enjoyed all types of meat with my family; one of my favourite memories is my grandmother and I sneaking bits of crispy skin from the Thanksgiving turkey to eat while my mother’s back was turned. However, despite a very positive view of meat up to that point, at the age of 17 I learned about industrial farming and the general conditions in which animals are raised. I stopped eating meat. Since then, I’ve learned more about how animal agriculture contributes to climate change, affects air and water quality, and increases risks related to anti-microbial resistance, novel pathogen development, and human health directly. As a result, for the past 13 years, I’ve eliminated all animal products from my diet.  
Throughout my professional life, and specifically in this research project, I am aware of negative views that are often attributed to people who follow a plant-based or vegan diet. I rarely discuss my dietary choices in my work environment and consciously consider them irrelevant when working on food policy issues. I am, however, also aware that my views presuppose me to be more likely to accept evidence supporting a reduced meat and dairy diet. As with any view held with certainty, it can potentially create an unconscious bias that could affect research design, analysis and reporting. I believe this is also the case for researchers who consume animal products, an eating behaviour that is currently the social norm and holds the potential to shape the way evidence is viewed. Knowing my own potential for bias, however, I have been very open with my PhD supervisors about my views, discussed this issue throughout my research, and made a very deliberate effort to be aware of the potential. As one example, within my third study, I was initially too strict and limited my interview questions related to animal welfare out of concern that this might inject my own views into the research. After the topic was raised by participants, unprompted, within a series of interviews, I understood this to be an important line of inquiry, and after discussing the issue with my supervisors, I added a question to the interview schedule.  
Finally, I came to this research through a deep fascination with food as a lens through which to view and practice public health.  Food affects us at a cellular level, even switching on and off our genetic code; it influences our sense of well-being; it connects us to meaningful familial and cultural identities; it affects the quality of our air and water and the degree of biodiversity in our local environments; and this goes all the way up to an influence on our climate. What I eat for lunch impacts my health simultaneously as it influences the health of the entire planet and everyone living on it. This is terribly simple yet impossibly complex, endlessly poetic and unbelievably fascinating. I am humbled by and grateful for the opportunity I’ve had to work on this issue and to contribute to the evidence base. 



[bookmark: _Toc187146092]Chapter 1: Introduction and Rationale
This chapter provides an overview and rationale for the research. It will give an overview and summary of evidence related to the need to shift the population’s diets away from red and processed meat (RPM) and the reasons to target men in these efforts. Gaps in this evidence will be reviewed regarding what is known about men’s RPM consumption in the UK. A strategy for the design of interventions to shift dietary behaviour at the population level will be discussed. The chapter will conclude with a summary of the aim and objectives of the PhD research. 
[bookmark: _Toc171605890][bookmark: _Toc171930712][bookmark: _Toc187146093]1.1 Sustainability of the Food System
[bookmark: _Toc187146094]1.1.1 Introduction 
Our food system, meaning the varied ways we produce, distribute, access, consume, and dispose of everything we eat, has been a human success story over the past century in many ways.  Since the middle of the 20th Century, a concerted effort to increase food production levels, commonly known as “The Green Revolution”, led to a rise in per capita food supply of over 30%; this growth was driven in large part by the increased use of nitrogen fertilisers, water resources, and the development of high-yielding crops (9, 10). This increase in production resulted in lower food prices, increases in average caloric intake, and considerable gains in both health and life expectancy; as one measure, increased food production is estimated to have reduced global levels of infant mortality by 2.4 – 5.3 percentage points between 1961 and 2000 (10, 11)
However, these positive gains have come at a cost in a circular and self-perpetuating way, as the food system creates multiple climate and non-climate-related environmental stressors(9). Globally, food production accounts for approximately one-third of anthropomorphic greenhouse gas emissions (GHGE), 70% of freshwater use, 40% of arable land use, 32% of acidification, and 78% of eutrophication (12, 13). This creates deleterious effects on our local, global and planetary environment by contributing to climate change, chemical pollution of air and water, biodiversity loss, freshwater depletion, and pressures on nitrogen and phosphorus cycles (14-19).  With findings that have been supported widely in the evidence base since that time, the Foresight report in 2011 warned that ‘without change, the global food system will continue to degrade the environment and compromise the world's capacity to produce food in the future, as well as contribute to climate change and the destruction of biodiversity'(20). 
Climate change is widely considered a fundamental threat to human health, making the food system’s contribution to this issue of particular importance. The World Health Organization (WHO) estimate that between 2030 and 2050, climate change will be responsible for an additional 250,000 deaths per year and create an additional US$2 to $4 billion per year in healthcare cost (21-25).  The food system will be affected by climate change and its related stressors, both abiotic (e.g., increased atmospheric carbon concentrations, increased temperature, flooding and drought created by erratic weather patterns) and biotic (e.g., migrating habitats of crop pests, increase in plant pathogens) (23, 26-30). Combined, these stressors are expected to affect staple crop yield levels and micronutrient concentration and cause significant reductions in the amount and quality of horticulture and livestock-related food production globally by the middle of the 21st Century (9, 28, 31, 32). These impacts are a recognised threat to global food security (9, 33). Climate change will affect health through other mechanisms, including extreme weather events (flooding, droughts), communicable disease changes due to latitudinal shifts of vectors (e.g., dengue fever), and increasing ambient temperatures, raising the likelihood of food-borne illnesses (34, 35).  As with most health issues, these negative environmental impacts are not evenly distributed throughout the population either globally or in the UK. The risk is highest for those at the lower end of the socioeconomic (SES) gradient due to reduced resources and resilience related to lower levels of financial and social capital and higher baseline prevalence of morbidity compared to those in higher SES population groups (36-38).
[bookmark: _Toc16086796][bookmark: _Toc171605894][bookmark: _Toc171930713][bookmark: _Toc187146095]1.1.2 Contribution of Livestock
Not all types of food create equal impacts on the food system. While there are minimal exceptions, a general pattern has been well established showing that foods of animal origin have a higher level of negative environmental impact than foods of plant origin. Within this general pattern, meat from ruminant animals (cows, goats, lambs) has the highest level of impact, other animal food products (poultry, pork, dairy, eggs, fish) have intermediate levels of impact, and plant foods have the lowest levels (13, 39).
Considering the contribution to climate change, the overall pattern is that animal-based foods contribute approximately twice as much to global GHGE as plant-based foods (40).  Importantly, this contribution is not in proportion to the contribution to food supply; livestock contributes 56-58% of agriculture’s GHGE, uses 83% of all farmland, yet provides 37% of protein and 18% of calories (13). Farming of beef cattle is associated with the highest environmental footprint in terms of GHGE, land use, eutrophication, acidification, and freshwater use (41, 42). Production of protein in the form of beef produces five times the manure waste as the equivalent amount of protein from chicken or eggs; beef requires 18 times more land, ten times more water, and 12 times more fertiliser than the production of an equivalent amount of protein from kidney beans (43) .   
Low-intensity production methods can offset some of the environmental impacts associated with livestock but are not enough to reduce emissions at the required level. For beef cattle, agroecological methods and grazing livestock minimise the use of feed crops, improve carbon capture, and can also create local benefits to ecosystems by supporting higher organic matter in soils (44-46).  While mitigation techniques at the point of production can reduce GHGE by approximately 10% by 2050, a shift of dietary patterns to one with increased levels of plant-based foods can reduce GHGE by up to 80% (42).  So, while adaptation and improvements to production methods are important to creating a sustainable food system, they are insufficient to ensure the sustainability of the food system; a shift in the population's diet is also necessary (15, 47-50).   In 2018 the EAT-Lancet Commission, a group of 37 subject experts from various academic disciplines in 16 countries, projected that to keep emissions within the limits of planetary boundaries, the global consumption of red meat will need to be reduced by 50% (42, 51). 
The ways that the food system and livestock affect the climate, and the pressures climate change will exact on the food system are global in nature. Further, climate change is a global issue; emissions created anywhere in the world affect the climate, influencing the health of people across the planet. However, despite this global impact, the contribution of food system emissions isn’t consistent across all areas. The European economic zone, which includes the UK in analysis, is one of the six highest contributors to food-system-related GHG emissions (12). Public health interventions to create change in dietary behaviour at a population level are more effective when they target specific populations (52). The focus will therefore shift to the United Kingdom (UK), the impacts of the food system within the UK, and how interventions to shift diets within the country can best provide co-benefits to both reduced GHG emissions and human population health. 
[bookmark: _Toc187146096]1.1.3 The UK Context
Generally, the environmental impacts of food production in the UK follow a similar pattern to those seen globally. In 2022, agriculture created approximately 12% of the total GHGE produced in the UK, with the most significant contributions being methane from livestock (mainly enteric fermentation in cattle and dairy cows) and nitrous oxide related to fertiliser use (53, 54).  This proportion increases to 35% of total GHGE when measured for the impact of food and drink consumed within the UK (55). Based on these outcomes and their influence on climate and human health, the UK Climate Change Committee (UKCCC) recommended a 35% to 50% reduction in meat consumption by 2050 as an essential step for the UK to achieve its net zero targets (56). 
While GHG emissions influence climate globally, agricultural practices also affect local ecosystems and the human population. For example, air pollution is a public health issue related to agriculture on a local level. Fine-particulate matter air pollution (PM2.5) is associated with increased risk of incidence of and mortality from acute lower respiratory infections, cerebrovascular disease, ischemic heart disease, chronic obstructive pulmonary disease (COPD), and lung cancer (16, 57).  Agricultural emissions, particularly of ammonia (NH3), are associated with fertiliser use and manure and are a precursor and critical contributor to PM2.5; in the EU ammonia emissions contribute to 50% of PM2.5(16). In the UK, agriculture is responsible for 87% of ammonia emissions, with livestock as the primary contributor: approximately two-thirds originate with beef and dairy cattle (58). It is estimated that in the UK, a 50% reduction in agricultural emissions could result in a 21% reduction in mortality attributed to PM2.5 (approximately 3,300 fewer deaths annually) and a 22% reduction in associated costs (approximately US$11.8 million reduced annual spend) (59, 60). 
This section depicts an unsustainable food system that contributes to climate change, which in turn impacts social, economic, food security and human well-being outcomes and poses the most significant threat to human health in the 21st Century (61-63). Changing the food system by reducing its environmental impacts is an urgent public health priority. However, regardless of how critical these changes may be to sustainability, the primary purpose of the food system is to provide adequate and nutritious food to the population. It is, therefore, essential to understand how these proposed changes to population-level dietary patterns with reduced meat would impact human health.  
[bookmark: _Toc16086797][bookmark: _Toc16142789][bookmark: _Toc171605895][bookmark: _Toc171930714][bookmark: _Toc187146097]1.2 Dietary Patterns and Human Population Health 
Current population dietary patterns, both global and national, do not support good health outcomes. Poor diet (defined by a low intake of whole grains, fruit, vegetables and oily fish, combined with a high intake of RPM, salt, sugar and saturated fat) is the primary preventable cause of premature mortality in every region of the world, including the UK (64, 65), primarily through the connection between poor diet and the high and growing prevalence of diet-related non-communicable diseases (NCDs).[footnoteRef:1] [1: Note that while the focus of this paper is the UK, health statistics for England will be used for purposes of the discussion below, due to separate reporting of the devolved nations. Patterns, as described, are broadly similar within Scotland, Northern Ireland, and Wales (Scotpho.org.uk, 2019; Health - NI, 2019; Publichealthwalesobservatory.wales.nhs.uk, 2019).
] 

[bookmark: _Toc187146098]1.2.1 Diet-related Health in the UK
Behind smoking, the leading behavioural risk factor associated with premature mortality in England is an unhealthy diet, which is responsible for over 12% of early deaths (those occurring before age 75) from cardiovascular disease, diabetes and cancers (66).  Compared with women, men in the UK have a higher rate of early mortality across a range of non-communicable diseases (NCDs), including stroke, circulatory disease (any disease affecting the heart or blood vessels), and deaths involving type 2 diabetes (Table 1) (67). 
[bookmark: _Toc186810716]Table 1 Diet-related NCDs in England by Sex
Under 75 Mortality (rate per 100,000), 2020 - 2022
Source: PHE, Fingertips online resource
	CVD Category
	Women
	Men

	Stroke
	10.6
	14.8

	Ischemic heart disease
	18.8
	63.6

	All circulatory disease 
	46.1
	107.6

	Deaths involving type 2 diabetes
	 94.7
	165.1


In addition to differences between men and women, health inequalities across England exist in a gradient pattern whereby those in the least deprived populations have a life expectancy from birth over nine years longer for men and seven years longer for women than for those living in the most deprived populations (67). This gap also exists in terms of the healthy life expectancy, where men in the least deprived populations will spend approximately 1/6 of their lifetime in poor  health, a figure that rises to 1/3 for those living in the most deprived populations; for men, this equates to an average of 17.5 years difference in the time spent living in poor health (66).
A key reason for these disparities is diet-related NCDs, as they are distributed unevenly throughout the population. For example, in England, when compared with the least deprived populations, the most deprived populations are nearly 3.5 times more likely to die from CVD under the age of 75 and 60% more likely to be diagnosed with type 2 diabetes  (66). Differences in diet between socioeconomic groups drive these inequalities (68, 69).  Therefore, any consideration of a sustainable diet must account for and try to maximise the potential equity of impact across all SES populations.
The next section will review dietary patterns in terms of their impact on diet-related NCDs and other population health outcomes.
[bookmark: _Toc187146099]1.2.2 Dietary Patterns and Health
While meat provides essential nutritional components in the diet, diets with lower amounts of meat are associated with better health outcomes. Diet patterns with low levels of meat, while not eliminating meat entirely, are associated with reduced risk of several diet-related NCDs, including type 2 diabetes, pneumonia, pancreatic cancer, CVD, and all-cause mortality (70-74). These same dietary patterns (i.e., those containing the lowest levels of animal-based products) also have the lowest levels of GHGE, eutrophication and acidification levels, land use, and blue water use (42, 75, 76). For an individual, removing dietary meat is estimated to reduce more GHGE than driving an average of 100 fewer miles each week (77). 
Food-based dietary guidelines are published to guide what types and quantities of foods to include within a healthy diet; they provide guidance on overall diet patterns and dietary quality which can be clearer and less challenging than messages related to specific foods (78). In 2016, PHE updated its food-based dietary guidelines into The Eatwell Guide. From the previous version, a few changes were made that stress environmentally sustainable priorities. The word meat was removed from the title of the protein category, and advice was made for the population to eat more beans and pulses, as well as to eat less RPM (79).  Based on guidance from the Scientific Advisory Committee on Nutrition (SACN), specific maximum consumption level for RPM was set at an average of 70 grams/day. Average portion sizes for a selection of RPM are shown in Table 2. These guidelines provide a healthier and more sustainable diet than is currently followed in the UK generally; research suggests higher levels of adherence to the Eatwell Guide are associated with reduced risk of mortality and lower environmental impacts across various indicators (80). A recent modelling study using the UK Biobank cohort data estimated at the age of 40, men with unhealthy diets who change in a sustained fashion to one based on the Eatwell Guide could gain over nine years of life expectancy (81). 
[bookmark: _Toc186810717]Table 2 Average UK Red and Processed Meat Portion Sizes
	Type of meat and portion size
	RPM (grams)

	Sunday roast (Roast lamb, beef or pork, three thin slices) 
	90

	Beef steak, 8oz
	163

	Cooked breakfast (2 sausages, 2 thin-cut bacon rashers)
	130

	Large doner kebab
	130

	Rump steak, 5oz
	102

	Beef burger, quarter pounder
	78

	Corned beef, single thin slice
	38

	Ham (sandwich slice), single slice
	23


Source: NHS, Meat In Your Diet, 2024(81)
Evidence shows that consuming less meat is more sustainable, reduces stress on the climate, and can promote a healthy dietary pattern. The next important question to consider is which types of meat would be most beneficial to cut back on to deliver the greatest co-benefits for both the environment and to human health. The next section will consider RPM consumption in relation to other meat consumption and the comparative risk of diet-related NCDs and all-cause mortality.
[bookmark: _Toc16086802][bookmark: _Toc171605900][bookmark: _Toc187146100][bookmark: _Toc171930715]1.2.3 Red and Processed Meat and Population Health 
There is a well-established association between high levels of URM and PM consumption and an increased risk of multiple adverse health outcomes, although more recent systematic reviews have challenged this evidence's strength and the validity of related recommendations. This section will review and discuss the evidence related to associations between URM and PM consumption and health outcomes. 
PM is defined by the World Health Organization (WHO) as ‘any meat that has been transformed through one or several of the following processes: salting, curing, fermentation, smoking, or other processes to enhance flavour or improve preservation. Most processed meats are made from pork or beef but may also include other red meats, poultry, offal, or meat by-products such as blood’ (82). 
Consumption of PM is most strongly associated with an increased risk of colorectal cancer (83, 84). In 2015, based on strong evidence from 400 studies, the International Agency of Research on Cancer (IARC) determined there was sufficient evidence to conclude that exposure to PM causes colorectal cancer and reclassified PM as a Group 1 (carcinogenic) (85). Consumption of PM is also associated with other adverse health outcomes, including CVD mortality (86, 87), breast cancer (88, 89), type 2 diabetes (70, 72, 90), and all-cause mortality (91, 92). 
Red meat is defined by the WHO as ‘fresh, unprocessed mammalian muscle meat (e.g. beef, veal, pork, lamb, mutton, horse, or goat meat), which may be minced or frozen, and is usually consumed cooked.’ (93). Red meat is a good source of protein, iron, zinc, and vitamin B12 and can play an important role in providing these nutrients within a balanced diet (94, 95). (Note that in this thesis, red meat, as defined by the WHO above, will be referred to as unprocessed red meat (URM) to distinguish it from processed meat clearly.) While URM is often considered as a single food group within dietary research, there is nutritional variation between different types of red meat, including variation in levels of haeme iron and differences in fatty acid composition (93, 95).  
In 2015, the International Agency for Research on Cancer (IARC) reclassified URM as a Group 2A (carcinogen), mainly because of its association with the risk of colorectal cancer. The Group 2A classification indicates sufficient evidence of a positive association between exposure to URM and colorectal cancers; however, more evidence is required to ascertain the statistical validity of the results (93). Consumption of URM is also associated with other negative health outcomes, including obesity (96), type 2 diabetes (90, 97),  CVD mortality (98, 99), and all-cause mortality (100, 101). 
While considerable evidence demonstrates the associated risk of a diet high in RPM, findings are primarily taken from prospective cohort studies, a study design with the potential for results to be affected by residual interactions or confounding not accounted for in analyses. One such possibility is that some aspects of the broader dietary patterns may interact with RPM consumption to influence the health outcome of interest.  
Fruit and vegetable and dietary fibre consumption are aspects of a diet that may act as unintended confounders in RPM studies, as evidence suggests that high RPM consumption may be more likely in a diet that is also low in fruit, whole grains and nuts (102). Using the example of fruit and vegetable intake, the evidence is mixed. In one large cohort study in Sweden (n > 74,000), Bellavia  (103)   found a dose-response pattern associated with RPM consumption and increased risk of all-cause mortality (HR: 1.21; 95% CI: 1.13, 1.29) and CVD mortality (HR: 1.29; 95% CI: 1.14, 1.46); they also demonstrated this risk remained consistent across low, medium and high levels of fruit and vegetable intake.  However, other evidence demonstrates fruit and vegetable consumption may have a mitigating factor on the impacts of high RPM consumption. A large cohort study conducted in Canada demonstrated that men eating high amounts of PM were at increased risk of developing cancer (one of 15 types included in the investigation), with an increased level of risk found in men who also consumed low levels of healthy plant foods (vegetables and fruit, whole grains, and fibre); men with both high PM and low healthy plant foods had nearly double the risk of all-cause mortality or cancer (one of 15 types investigated in the study) when compared to men with the healthiest plant foods dietary pattern (104).  
A broader view of the contributions of different food groups to health outcomes is provided through the Global Burden of Disease (GBD) study, which quantifies population-attributable risks (PAR) for causes of death worldwide. Using these data, the University of Washington has published a data tool to rank dietary behaviour risks for leading causes of death. A review of UK-specific behavioural risks suggests that low consumption of plant-based foods (whole grains, nuts/seeds, fruits) contributes to a higher percentage of NCD deaths than high consumption of either URM or PM; low consumption of vegetables contributes more than URM; for men in the UK, low fibre consumption contributes approximately the same level of mortality as high URM consumption (105). 
Some evidence questions the strength and validity of findings connecting RPM to poor health outcomes.  A group of systematic reviews and accompanying dietary guidelines published by the Nutritional Recommendations (NutriRECS) consortium concluded that the reviewed evidence was insufficient to support recommendations for limitations to RPM consumption (106-109).  Comments on these findings have focussed on the quality assessment methodology used in the reviews. Systematic reviews must assess the risk of bias within the studies comprising the review findings; the risk of bias towards randomised control trials (RCTs) is a limitation of systematic review grading instruments generally (110). However, the NutriRECS reviews used a recently developed Grading of Recommendations, Assessment, Development and Evaluation (GRADE) criteria which was designed to address research questions related to alternative management strategies and not for questions about risk; its creators and others acknowledge specific challenges when applying GRADE to public health questions (111, 112). The systematic review findings related to RPM have been challenged on this basis, noting it is largely infeasible to conduct long-term RCT research on long-term outcomes related to diet and lifestyle (111, 113).  
To address this, Qian et al. devised a new approach called Nutri-GRADE, which modified the GRADE approach to identify bias and strength of evidence within nutritional studies and used this within repeat analyses of NutriRECS reviews.  Where NutriRECS reviews identified low and critically low-quality evidence related to RPM and risk of type 2 diabetes and all-cause mortality, use of the Nutri-GRADE methodology found RPM evidence related to risk of diabetes to be high quality and evidence related to all-cause mortality as moderate quality (114, 115). 
Most recently, a collection of research calling itself the ‘burden of proof’ (BOP) suite has adopted a new methodology for systematic review synthesis. This research uses the GBD data and combines meta-analysis techniques with a calculation of heterogeneity into a risk outcome score (ROS)  and a star rating (one to five stars) to reflect the strength of evidence and magnitude of the relationship; one star allows for the possibility of no association, and five stars reflects an 85% increase or 45% decrease in associated risk (115, 116).  Reviews of evidence related to URM consumption performed using this technique assigned one star to findings related to stroke and two stars for a range of other illnesses (colorectal and breast cancers, ischaemic heart disease and type 2 diabetes), reflecting that the most conservative interpretation of the evidence supported an association between average URM consumption and outcomes of interest of up to a 15% increase in risk (116, 117). 
Commentary regarding the BOP methodology has centred around its utility for observational studies, particularly the challenges of finding homogeneity within large prospective cohort studies carried out in distinctly different study populations. Also, assessing the nutritional impact of adding or removing one type of food is not meaningful in nutrition research without assessing the impact of what foods will replace them in the diet; however, the BOP assessments require primary research and aren’t able to incorporate modelled studies, thereby missing these key areas of the evidence base in their synthesis (118). Studies assessing the replacement of RPM with plant-based foods have found significant reductions in the risk of colon cancer, breast cancer, type2 diabetes, insulin resistance, and all-cause mortality (42, 119-121).
The complexity of nutritional research is well recognised. Although large-scale, observational prospective cohort studies have limitations, they are the only practical way to investigate risks associated with illnesses that develop over the course of years or decades of eating behaviour (122). For purposes of this thesis, the central rationale is that a reduction of meat is required to stem the flow of GHG emissions and reduce the threat of climate change; to do this, it is sensible to focus reduction on the type of meat that will bring the largest degree of co-benefit regarding reduced health risks.  In addition to the wide body of primary research identifying increased dose-response patterns of risk associated with URM and PM consumption, there is also a wide body of evidence demonstrating that for other types of meat—namely white meat (i.e., poultry) and fish—there is no increased risk, and in many cases, there is reduced risk associated with consumption (92, 99, 123, 124).
The evidence above suggests that a combination of high amounts of RPM and low amounts of plant-based foods in a dietary pattern contributes to an increased risk of diet-related non-communicable diseases (NCDs). While reducing overall meat consumption is necessary to achieve climate targets, reducing high levels of RPM is likely to bring the greatest health benefit. The following section will, therefore, examine RPM consumption in the UK, determine if it exceeds the government-recommended amount, and identify which segments of the population are known to be consuming more or less of it.
[bookmark: _Toc16086807][bookmark: _Toc16142792][bookmark: _Toc171605906][bookmark: _Toc171930716][bookmark: _Toc187146101]1.2.4 Red and Processed Meat Consumption in the UK
In the UK, national dietary consumption is measured at the national level through the National Diet and Nutritional Survey (NDNS). The NDNS has been a continuous, cross-sectional survey operating as a rolling programme since 2008, and annually surveys approximately 1000 people who are representative of the UK population (125)
NDNS data shows that in the eleven years between 2008/9 and 2018/19, the average daily meat consumption for male and female participants in all age groups (2 years and older) dropped by 17.4 grams, including a 13.7gram drop in red meat consumption and a 7.0-gram drop in processed meat consumption (ptrend for all < .0001) (126).  Despite the reduction in total RPM consumption, in the most recent year of data (2018/19), 43% of men and 26% of women were shown to eat above the recommended 70 grams/day of combined RPM (126).  This suggests that while the average intake of RPM may be reduced across the UK, the percentage of men consuming levels above national recommendations remains high. 
In addition to the variance in RPM consumption observed between men and women, there is evidence it also varies according to sociodemographic status. Some research shows a higher level of RPM in lower SES groups than in high SES groups (127), although other data suggest this may not be the case (128, 129).  In a repeated cross-sectional analysis within a representative UK sample, Yau et al. (130) found men (compared with women) and younger people (compared to older) were less likely to meet the 70 grams/day recommendation; however, marginal to no difference was found between occupation or age groups.
Looking at overall dietary patterns, lower SES populations may have a lower plant-based food intake and higher RPM consumption. One study reviewed dietary patterns of adults 39 -79, within the EPIC study, Norfolk cohort (n = 24,293) (127). This study scored adherence to a dietary pattern known as the Dietary Approaches to Stop Hypertension (DASH) eating pattern, which prioritises high levels of plant-based foods and low levels of RPM. Researchers found women had higher DASH scores than men and that a gradient pattern existed with participants' socioeconomic status, where those in the highest classifications had the highest DASH scores. These findings were consistent when reviewed by occupational social class and educational attainment (131).
This evidence demonstrates that average per-person RPM consumption has decreased over time. However, the most recent national data shows that over one-third of men eat more than the recommended 70 grams/day maximum. Evidence suggests a pattern where some SES characteristics are associated with a higher degree of healthy dietary behaviours, but regarding RPM consumption, evidence is mixed and requires further research.  One clear pattern, however, is that men appear to eat more meat than women in the UK. 
This chapter has thus far established that meat reduction is important to meeting carbon emissions targets in the UK, that reducing RPM consumption would bring the highest level of co-benefit in terms of health outcomes, and that men consume more RPM than women in the UK. The focus now turns to how this information can be used to bring about a shift in dietary behaviour at population level, to reduce the amount of RPM consumed by men living in the UK. 
[bookmark: _Toc171930718][bookmark: _Toc187146102]1.3 How to shift dietary choice behaviour
The act of eating does not take place in isolation from other aspects of life; since the middle of the 20th Century, it has been recognised that eating and dietary choices are deeply intertwined with and influenced by myriad personal, social, economic, and environmental determinants (132-134). There are numerous models and frameworks to describe these determinants, most of which approach the issue from the narrow perspective of one specific discipline, such as nutrition, behavioural psychology, or biology and physiology, each focused on the mechanisms and aspects central to their discipline (135, 136). However, individuals experience dietary patterns not through a limited lens of a specific discipline but through the full breadth and depth of experiences and influences in their environments. For this reason, an integrated model of dietary influences is needed to account for the real-world factors related to meat consumption.   
[bookmark: _Toc187146103]1.3.1 Socioecological public health and socioecological framework for dietary influences
The WHO defines public health as 'the art and science of preventing disease, prolonging life and promoting health through the organised efforts of society' (137, 138).  The socioecological public health approach aims to integrate health's material, biological, cultural, and social aspects to consider the full range of influences on human health (139-142). It values the exploration of interaction and interdependence between influences and the relationship between them rather than relying strictly on a quantitative collection of outcome data (6). 
This socioecological approach focuses on the individual, community, and cultural contexts within which behaviour happens. As applied to health promotion, it stresses that physical and social environments influence health and well-being, are multidimensional and complex, and that those within these environments can be addressed as individuals, communities, or wider populations (143, 144). This approach has been applied to create a socioecological model of dietary behaviour, which acknowledges that the context in which people make eating behaviour choices must be considered in any effort to change these behaviours (145). Context is a core principle of this approach. It can be defined as ‘the wider situation surrounding something (usually a variable under consideration) and how this wider situation confers meaning' (6).   
Story et al. developed a socioecological model of dietary influences that emphasises context and the connections between people and their environment and views behaviour as multiple levels of interacting influences (145). In this way, connections across multiple levels and the many interlinked influencing factors are emphasised; the connections between people and their lived environments are considered. Figure 1 depicts Story et al.'s socioecological model, which has been adopted and adapted by many researchers, including within research on children's dietary habits (146), influencing dietary patterns leading to T2DM (147), and increasing access to fruit and vegetables across New York City (148).  
[bookmark: _Toc16412895][bookmark: _Toc16489534][image: ]
[bookmark: _Toc186811087]Figure 1 Socioecological framework of dietary behaviour
Adapted from Story et al. 2008(145)
In this figure, the multiple determinants of eating behaviour are nested within and build on each other, starting from those that originate within the individual (e.g., personal preferences, skills, resources) up to those that operate at a macro-level and have influence over the entire population (e.g., market regulation, social and cultural norms).  These factors overlap and interact within everyone’s lived experience, creating a synergistic effect on dietary choice behaviour(140). The socioecological perspective of this framework allows researchers to emphasise multilevel connections and the multiple interrelated factors influencing diet and food choices. 
While this model identifies the many levels and aspects of influence within a person’s environment, it is not explanatory because there is no mechanism demonstrated within this model to describe levers that may impact the relationships between influencing factors and related behaviour outcomes. Further, to examine meat consumption patterns and make reasoned comparisons between high and low-meat consumers, it would be useful to identify a framework to guide the collection, categorisation, and analysis of potential influencing factors. This framework would provide a lens through which to explore meat consumption and the factors that may influence this behaviour within the population.
[bookmark: _Toc187146104]1.3.2 COM-B Behaviour Model
The Capability, Opportunity, Motivation, Behaviour (COM-B) model is a theory of behaviour that positions behaviour choices as the interaction between three principal components and links these to a broad set of options for potential interventions known as ‘the Behaviour Change Wheel' (BCW) (149). The COM-B model defines three primary components of behaviour as capability, opportunity, and motivation. Figure 2 depicts the relationships between these components, with double arrows demonstrating influence in both directions. Each component is further divided, providing a broad framework for categorising influencing factors.
· Capability can be physical (e.g., skills to perform the behaviour) or psychological (e.g., knowledge of why the behaviour is desirable); 
· Opportunity can be physical (e.g., environment or time), or social (e.g., social norms, cultural practices)
· Motivation can be reflective (e.g., reasoned intentions, planning), or automatic (e.g., emotions, subconscious bias) 
[image: ]
[bookmark: _Toc186811088]Figure 2 Capability, Opportunity, Motivation Behaviour Model (COM-B)
Adapted from Michie and Atkins, 2014(149)
Identifying influencing factors within this framework provides the basis for considering a wide range of behaviour change interventions. The COM-B model has been applied to research into several health behaviours (150-154), but none related to meat consumption.
The Theoretical Domains Framework (TDF) adds layers to the COM-B model by including 14 domains of psychosocial drivers of behaviour, comprised of 84 component constructs (155). Using the TDF in the review and categorisation of influencing factors aids in reducing ambiguity between boundaries of COM-B determinants. For example, a psychological motivation barrier could be related to beliefs about consequences (i.e., processed meat is not harmful to my health) or related cultural norms (e.g., roast lamb is a regular practice in my family); each would require a different approach to intervention.
The COM-B model (and use of the TDF) applies to behaviour and intervention at an individual, organisational and population level, which allows it to be used to prioritise interventions from both a top-down and bottom-up approach (156). It is the centre of a toolkit designed to aid the design of behaviour change interventions, known as The Behaviour Change Wheel (BCW). The BCW was developed by integrating 19 separate behaviour change frameworks, which comprise nine intervention functions (so-named due to each intervention having the potential to serve more than one function) and seven policy categories (149). The COM-B and TDF will identify the behaviours to target through intervention, which can then be mapped to the BCW.  This way, interventions most likely to address the myriad and multi-level factors related to the target behaviour can be identified.
[bookmark: _Toc186810718]Table 3 Intervention Functions and Policy Categories from the Behaviour Change Wheel (157)
	Intervention Function

	Education
	Increasing knowledge or understanding

	Persuasion
	Using communication to induce feeling or stimulate action

	Incentivisation
	Creating expectation of reward

	Coercion
	Creating expectation of cost

	Training
	Imparting skills

	Restriction
	Using rules to limit or reduce opportunity by increasing competing behaviour. 

	Environmental restructuring
	Changing the physical or social context

	Modelling
	Providing example to imitate or aspire to. 

	Enablement
	Increasing means or reducing barriers. 

	Policy Categories

	Communication/ marketing
	Using media (social, print, broadcast). 

	Guidelines
	Publication of recommendations. 

	Fiscal measures
	Using tax system to reduce or increase financial cost

	Regulation
	Establishing rules or principles 

	Legislation
	Creating or changing laws

	Environmental/ social planning
	Designing or controlling physical or social environment

	Service provision
	Delivering a service


[bookmark: _Toc16086806][bookmark: _Toc171605904]This research will adopt a socioecological public health and food environment perspective in its approach to dietary choice behaviour, considering the context and wide-ranging factors that may influence meat consumption. It will combine this with using the COM-B model as a lens to categorise and assess influencing factors related to meat consumption.
[bookmark: _Toc187146105]1.3.3 Dietary behaviour interventions and health inequalities
Health promotion interventions aimed at changing eating patterns have the potential for greater positive influence within populations at the higher end of the socioeconomic spectrum and, in doing so, have the potential to exacerbate health inequalities (158-161). This may be more related to some aspects of SES than to others. For example, there is evidence to suggest that some public health interventions aimed at promoting changes in behaviour can be effective in low-income populations, but there is mixed evidence regarding interventions explicitly aimed at populations with lower levels of education (162-164). More broadly, healthy eating interventions that take a ‘downstream' approach (i.e., focus on influencing the individual's behaviour directly) have potential to increase health inequalities, versus 'upstream' approaches (i.e., interventions designed to alter food choice architecture or economic drivers) that may have a positive influence on the socioeconomic health gradient (159, 161, 165). 
While more research is needed, it is established that there is potential for health promotion interventions to inadvertently exacerbate health inequalities. Understanding this potential risk makes it especially important to understand the influencing factors across a range of SES population groups in order to target interventions effectively and equitably (166).
[bookmark: _Toc187146106]1.4 Factors Influencing Meat Consumption in the UK
To best identify interventions to change health behaviour, it is essential to understand what factors or forces influence this behaviour and the interrelationship between them (149, 167). Research into factors influencing meat consumption in non-UK populations has occurred primarily in Europe, Australia, New Zealand, and North America. Findings from outside the UK highlighted issues of health, cost, preference, social acceptability, convenience, knowledge (e.g., cooking skills), impact on choice, and personal preference or taste (168-174).    
Evidence from within the UK shows various aspects of a person’s identity to be associated with RPM consumption. Men were found to be more likely to eat meat and less likely to reduce or consider reducing their consumption than women (175, 176). The general public is more likely to consider reducing meat consumption than those living in an agricultural community (176), suggesting a social or cultural influence on meat consumption for this population. 
Knowledge and beliefs about the impacts of RPM consumption in the UK were mixed.  Regarding the influence of views on links between meat consumption and environmental impact, some research showed people did not associate meat (or other animal-based foods) with the environment or climate change (175, 177-179).  However, the degree to which concern for the environment factored into a person’s identity was associated with meat purchasing behaviour (180).  A high degree of scepticism about the connection between meat consumption and climate change was identified (181). This study was conducted through focus groups and interviews in Scotland and identified three main themes: minimal awareness of the association between climate change and meat consumption, the idea that individual meat consumption has minimal influence on climate change at a global scale, and the reluctance to forego meat due to personal preference. These views were consistent across sex and SES categories. These limited results suggest a mixed influence and relationship between awareness of environmental or climate issues and meat consumption. 
Beliefs related to health and meat consumption were found to be relevant to people, with the potential to either limit or facilitate consumption (177, 178). Other research demonstrated no influence of health beliefs on meat consumption (180).  
Studies exploring how animal welfare concerns may influence meat consumption in the UK found that more positive attitudes towards animal welfare were associated with reduced meat consumption (175, 179).  One small study (n= 6) based on a shadowing research method identified that animal welfare held a complex and equivocal place in dietary practices related to meat (177).
Price was a contributing factor in the reduction of meat consumption in two studies(171, 173); however, when consumers were grouped into categories, the ‘price-conscious' group was comprised of very few meat reducers (2.8%) (180).  
One study identified social expectations as a barrier to reducing meat consumption, including issues related to eating with others that present challenges to those trying to reduce their meat consumption (178). Another study identified a range of influences, including that of habit, the perceived status of meat within a meal, lack of knowledge, lack of choice when eating out and the influence of family members were also identified (176). 
These last two influencing factors are also considered within the one study that looked at temporal, spatial and social patterns associated with meat consumption (182). This study reviewed NDNS data (2008/9 – 2013/14) and found that meat is more likely to be eaten in the company of others (especially family) than when eating alone; when eating outside of the home (i.e., in a restaurant or at work) than when eating at home; and when eating on a Sunday when compared to other days of the week.  
In 2017 The Food Standards Agency (FSA) surveyed attitudes toward food and included a question related to views on the link between meat consumption and sustainability (183). Respondents were asked whether they agreed with the statement: ‘to help ensure there is enough food to feed the population worldwide, we in the UK will have to eat less meat'. Responses were evenly spread between agreed (37%) disagreed (36%) and slightly lower for the response of neither agree nor disagree (27%).  Men were more likely (12%) than women (8%) to disagree that we would have to eat less meat; those in the highest income quartile were less likely to disagree (7%) than those in the lowest income quartile (16%).
While limited, this body of evidence suggests that in the UK, barriers to reduced meat eating include aspects of both physical and social opportunity, both reflective and automatic motivations related to personal preference, views on the status of meat as part of a meal and habit; and the capability of knowledge in terms of knowing what to replace meat within in a meal.  Facilitators of reduced meat consumption are shown to be the capability related to price and the reflective motivation of concern for animal welfare.  Individual understanding (capability) and motivations related to personal health and the environment are both shown to have the potential to act either as a barrier or a facilitator to reduced meat consumption.
Interpreting these influences using a socioecological approach, it must be recognised that factors related to meat consumption can overlap and conflict with one another (e.g., preference versus affordability (cost), environmental concern versus social acceptability, health concerns versus convenience). However, these tensions and how they are navigated within different SES population groups in the UK are not well evidenced. Additional research on the matrix of factors that influence meat consumption and reduction in meat consumption in the UK population is needed.
This section presents an overview of published literature on factors influencing meat consumption in the UK population. It identifies various barriers and facilitators to meat consumption and demonstrates a gap in evidence related to connections between these influencing factors and either gender or socioeconomic status.  Research into the influences on RPM consumption (versus all meat) in the UK is also missing from the evidence base. 
[bookmark: _Toc187146107]1.5 Men, Masculinity and Dietary Behaviour 
A broad base of research makes the connection between meat and masculinity; meat is identified to be a masculine food, it is consumed to demonstrate or ‘enact’ masculinity, and it is consumed to support other aspects of perceived masculinity (184-186).  This, together with the related ideas of sex and gender identity within dietary behaviours, provides essential context and basis for the aim and objectives of this thesis.  This section will, therefore, discuss why taking a gendered approach is important, meaningful, and valid within the wider context of sex and gender in dietary research. It will present a brief discussion of the definitions of gender, sex and masculinity and define the approach that will be used within this thesis.  The section will conclude with a discussion of the evidence regarding how masculinity is associated with health behaviours and how this is connected to the central aim of this thesis. 
[bookmark: _Toc187146108]1.5.1 Sex, Gender and Masculinity
Most research into diet, dietary patterns and dietary behaviour conflate two terms that are related but separate. Sex is assigned at birth based on physical genitalia and genetic attributes; a person’s gender refers to the role an individual holds as part of their identity and how they view and express themselves within society (187). The two terms may or may not align, but when they are conflated within research (e.g., by allowing respondents a binary choice for selection of sex/gender within a study), the range of study outcomes across the full spectrum of gender identities is not captured (187). This is a noted issue within research into diet and eating behaviour (188-190). Beyond the social justice issues raised by this conflation or omission(184), there are important factors in health and health behaviours to be addressed through focusing on sex and gender (191, 192). 
Masculinity is a related concept that reflects the ways in which maleness is performed within different social contexts; it is variable and flexible through time, between cultural contexts, or within a single man and how he ‘does’ being male in different situations within his daily life (193-195). Hegemonic masculinity refers to the dominant or prevailing view of how masculinity should be performed within any specific cultural context (196). This collective view of ideal male traits and behaviour legitimises male dominance by assigning social value to specific markers of masculinity and is used to influence power dynamics and expectations around gender norms (197). 
Within medical research generally, there are two main issues related to the use of sex, gender and masculinity. The first is related to the selection of study populations, where outcomes related to all people are studied within a population skewed to a single gender; research on heart disease was susceptible to this, which resulted in a pervasive misunderstanding of CVD symptoms in women which present differently to those in men. The second issue lies within the way gender is measured and reported within most studies, including research related to dietary behaviour.  Dietary surveys are constructed in a way that does not differentiate between sex and gender, effectively conflating the meaning of the two terms into a single binary categorisation of man/male versus woman/female (198). Without the collection of data related to gender outside of a binary categorisation, or making a clear statement on whether the interest is in sex or gender within the aims of the research, the range of gender expressions is not collected or assessed. When the focus of the research question relates to an issue related to gender (e.g., masculinity and dietary behaviour), this conflation becomes more problematic.  
Recommendations for good practice regarding the handling of sex and gender categorisations, assessments and reporting have been published. Where possible, they have been followed within this thesis; the next section will define the approach taken and limitations regarding the use of sex and gender terminology. 
[bookmark: _Toc187146109]1.5.2 Statement on Use of Sex and Gender Within the Thesis
Within this thesis, initial research undertaken to develop the research aim, objectives and questions was largely based on evidence that utilised binary gender and/or sex allocation of study participants. As such, findings such as health risks, health behaviour patterns and meat consumption were all collated based on a male versus female dichotomous categorisation. As such, the research aim, objectives and questions were also based on this same notion of men as one of two binary categories available within a study population. This limitation is acknowledged as an interwoven issue within this thesis from the beginning and noted here for purposes of transparency and clarity of meaning from the beginning. 
Terminology will again be defined at the start of each study to clarify what has been measured (e.g., binary gender categories). There were limitations to how gender was collected in the primary data across all three studies, which are also noted within each study for clarity. 
[bookmark: _Toc187146110]1.5.3 Masculinity and Meat
There is a broad body of evidence demonstrating a link between meat and views of masculinity, including the consumption of meat as an expression of hegemonic masculinity (199-206). This view of meat has been shown to vary within cultural and ethnic contexts, and where meat isn’t strongly associated with masculinity, men may act out masculinity with other eating behaviours (e.g., increasing portion size) (204, 207).  
Meat is embedded within the prevailing view of ideal masculinity, with the strongest connections being with red meat (186, 201, 203, 206). Both men and women associate meat with masculinity (208), and boys may identify meat as a masculine food as early as preschool age (199). However, more recent research that takes account of variations in gender norms shows perceptions of meat as a normal part of the diet and central to a masculine identity may be subject to shifting norms of masculinity (209).  
In nearly every country studied, men consume more meat than women. In countries that demonstrate more advanced degrees of gender equality (e.g., within degrees of economic, education, or occupation parity), the gap between men’s and women’s meat consumption is also greater(205) This pattern suggests a nuanced relationship between meat and gender that may go beyond the influence of gendered social norms. 
[bookmark: _Toc187146111]1.5.4 Masculinity and Health Behaviours 
Men are more likely to adopt harmful behaviours such as smoking and drug and alcohol misuse (210-213). Nutrition research shows that globally, men, compared with women, eat more red and processed meat, fewer fruits and vegetables and have a lower measured dietary quality (214-216).  
Traditional masculinity views are associated with a lower likelihood of engaging in healthy eating patterns and other health behaviours (217-219) and a higher likelihood of engaging in risky behaviour such as drug and alcohol misuse (220).  Masculinity stress refers to men's subjective interpretation of the challenges related to their gender identity and societal expectations placed upon them as men (221, 222). It is associated in the literature with a higher pain threshold (223), higher risk-taking behaviours, and lower health-promoting behaviours generally (219). Masculinity stress has also been shown to be associated with increased meat consumption of all types and a likelihood of selecting the fattiest option of meat available (224). 
[bookmark: _Toc16086815][bookmark: _Toc16142794][bookmark: _Toc17181956][bookmark: _Toc187146112]1.6 Gaps in Evidence
[bookmark: _Toc171605918][bookmark: _Toc171930719]To fully define and describe RPM consumption among men living in the UK and develop a behavioural picture for purposes of identifying potential interventions to reduce consumption, three central questions must be answered: 1. what RPM is consumed?  2. who is consuming it? and 3. why do they consume it?  Gaps identified in all three areas will be addressed within this thesis.  
Regarding what RPM is being consumed by whom, the current evidence shows that men in the UK consume more RPM than women and men in higher SES groups eat less RPM than men in lower SES groups. Although overall RPM consumption is declining among men living in the UK, more than 35% still exceed the recommended daily intake of 70 grams. However, there is limited evidence on the differences in RPM consumption within and between men in different SES groups. Further, there is a lack of evidence on how other dietary behaviours vary between men who consume high and low levels of RPM, which would add to the understanding of how RPM consumption is linked to wider healthy dietary patterns. Regarding why men living in the UK eat RPM, there is limited evidence to describe factors related to this consumption, how they may vary between consumption of URM and PM, or how they might vary between men with different SES. These gaps in the research don’t allow for a full, rich description of RPM consumption among men living in the UK, which is essential to identifying potentially effective, targeted interventions to reduce this consumption. 
This chapter has thus far presented an introduction and narrative review of evidence related to the context and rationale for this PhD thesis.  The next section will present the aim, objectives and research questions comprising this thesis.


[bookmark: _Toc187146113]1.7 Research Aim and Objectives
[bookmark: _Toc171605919]This PhD aimed to explore and define patterns of RPM consumption and the factors that influence it among men in the UK to inform interventions to reduce high consumption to improve food system sustainability, improve health outcomes and reduce health inequalities. 
To achieve this aim, the following objectives and related research questions were addressed: 

[bookmark: _Toc186810719]Table 4 Research Objectives and Questions
	Objective
	Question
	Studies

	1. To explore patterns associated with red and processed meat consumption among men living in the UK. 
	1.1 How much and what types of red and processed meat are consumed by men in the UK, and how does this vary between different sociodemographic population groups? 
	Study 1

	
	1.2 What population segments of men consume more than 70 grams per day of red and processed meat combined?  
	Study 1

	
	1.3 Do sociodemographic characteristics vary between groups of men consuming high and low amounts of red and processed meat? 
	Study 1


	
	1.4 Do men with either high or low red and processed meat consumption follow other healthy or unhealthy dietary behaviours?   
	Study 1
Study 3

	2. To explore the factors influencing red and processed meat consumption among men in the UK. 
	2.1 What factors influence (i.e., act as barriers or facilitators to) high RPM consumption for men, how do they differ between types of red and processed meat (i.e., unprocessed red meat compared to processed meat)? 
	Study 1
Study 2
Study 3

	
	2.2 Do influencing factors vary between different types of red and processed meat consumption (i.e., unprocessed red meat compared to processed meat) and do these factors vary between different socioeconomic population groups?    
	Study 1 Study 2
Study 3

	
	2.3 How do men experience and find meaning within their red and processed meat consumptions and the factors that influence it?    
	Study 1
Study 3



[bookmark: _Toc187146114]1.8 Summary of Chapter
This chapter has outlined the background, rationale, aim, objective and research questions of this PhD thesis. Chapter 2 will present the first of three research studies, aimed at looking at the broad picture of what influenced men to eat RPM. 


[bookmark: _Toc187146115]Chapter 2: Why do men eat red and processed meat? 
This chapter presents the systematic review conducted as the first step of this PhD to explore factors that influence men’s consumption of red and processed meat. An introduction to and rationale for the research will be presented, followed by a publication-format paper that documents the study and its findings. The chapter concludes with a summary of key findings and how these connect to the next stage of my PhD research. 
[bookmark: _Toc187146116]2.1 Introduction
Paper 1 presents a systematic review in publication format that explores why men eat red and processed meat. I led and made the primary contribution to the paper's design, search, screening, extraction, data synthesis, and authoring. Appendix 1 contains specifics on contributions from co-authors and additional documentation related to the study's methodology. 
[bookmark: _Toc187146117]2.2 Rationale for undertaking a systematic review.
On a global scale, reducing RPM consumption would benefit the climate and human health and is necessary to keep greenhouse gas emissions below the targets set by the UN Climate Change Commission at the 2015 Paris Climate Assembly (15, 225, 226). Shifting dietary patterns at the population level requires that the problem is first understood in behavioural terms and is described in a methodological way that defines the behaviour within a framework that will connect it to potential interventions. 
The first critical step in this process is to develop a clear understanding, or ‘behavioural diagnosis’ (149) of the target behaviour, i.e., RPM consumption in men. Understanding immediate (proximal) and underlying (distal) factors is essential for identifying effective interventions; this foundational step ensures the intervention is targeted and relevant for subsequent development stages (157, 227). The barriers and facilitators that influence men to consume high levels of RPM is crucial for identifying effective intervention strategies. 
Insights about influences on RPM reduction (e.g., adopting a reduced meat, flexitarian, vegetarian or vegan dietary patterns (228-230), or replacing RPM with plant-based options (231, 232)) are valuable and should be considered in conjunction with understanding of influences on the behaviour of consuming RPM. However, these factors don’t reduce the importance of understanding what drives high RPM consumption, as this is a critical aspect of identifying key intervention points. By examining the root causes and mechanisms behind this behaviour, we can better understand the pathways that create and maintain this dietary pattern. This direct focus on the problem behaviour provides essential insights into where interventions can be most effective, whether at individual, community, or policy levels (157, 227, 233, 234).
A systematic review of potential influences on RPM consumption in men was a noted gap in the literature. Existing research on factors influencing meat consumption is widely focused on meat as a single category without addressing factors related to RPM specifically (181, 235-238). Other research focused on the reasons people eat RPM without separating the potential differences between these factors between men and women (169, 239-243). Systematic reviews on have examined influences on meat consumption through a review of interventions of a particular type, such as appealing to animal welfare (244), environmental concerns (245), conscious human behaviour (246), or health concerns (247), or they focussed on factors influencing the adoption of sustainable diets generally without examining links between men and RPM consumption (248, 249). No systematic review to date has examined the specific factors influencing RPM consumption in men. 
The central aim of this thesis is to explore and describe RPM consumption among men in the UK to identify potential interventions to shift this behaviour. As a starting point, Study 1 was designed to collect a very wide view of factors that influence men’s RPM consumption at a global level, which could then be used to underpin methodology choices for the following two studies which would narrow the scope to a UK population. To achieve this, a systematic review of published literature was conducted to include any type of empirical research conducted within the previous ten years that explored and reported on influencing factors related specifically to RPM consumption among men. No limitations were set regarding academic discipline or geographic location. Findings were synthesised using the COM-B model to integrate outcomes across studies and presented within a narrative summary. 


[bookmark: _Toc187146118]2.3 Paper 1: Why do men eat red and processed meat? A systematic review
Target Journal: Appetite 
[bookmark: _Toc187146119]Abstract 
Diets with high levels of red and processed meat (RPM) are associated with adverse health impacts and significantly contribute to greenhouse gas emissions and other environmental damage. Globally, compared with women, men eat more RPM and have a higher incidence of chronic diseases associated with high RPM consumption. Existing literature on factors related to RPM consumption primarily investigates men and women as a single study population or treats meat as a singular food group. The current paper aimed to explore the factors influencing men's RPM consumption. A systematic review of six electronic databases (Web of Science, Scopus, CINAHL, ASSIA, PsychInfo, Dissertation Abstracts) was conducted in February 2023. The search strategy was designed to include empirical studies of any design investigating men aged 18 and over living anywhere in the world, their RPM consumption and influencing factors. Papers published before 2012 or not in English were excluded. Emergent themes were used to group findings for initial analysis, and the COM-B model was used to structure a narrative synthesis. After screening, 16 published papers comprising 24 studies conducted across eight high-income countries met the inclusion criteria. The analysis identified 15 factors influencing men’s RPM consumption: 10 facilitators and five barriers. Seven additional factors, including economic affordability and beliefs about RPM's health and environmental impacts, were demonstrated to have no influence, or the evidence regarding their influence was mixed or unclear. This review identifies potential barriers and facilitators to men’s RPM consumption in high-income countries. It provides a critical first step in understanding the behaviour to design interventions and policies to reduce high RPM consumption. 
[bookmark: _Toc138858123][bookmark: _Toc140594584][bookmark: _Toc140594656][bookmark: _Toc187146120]1. Introduction 
Driven by an increasing global population, rising disposable incomes, and evolving food preferences, global meat consumption more than doubled in the 30 years prior to 2022 and is anticipated to increase another 15% by 2035 (250, 251). This trend is problematic, as dietary patterns with high levels of meat, particularly red and processed meat (RPM), are associated with increased environmental and health risks. 
Livestock farming requires vast land, water, and feed resources, contributing to deforestation, air and water pollution, and biodiversity loss (41). Although it provides 18% of the world’s calories and 37% of its protein, livestock accounts for approximately half of the emissions generated by global food systems, or approximately 12% of total anthropogenic greenhouse gases (13, 252).  Of foods produced from livestock, meat is the largest contributor to greenhouse gases, responsible for 67% of emissions (252).   The Paris Agreement target of 1.5 degrees requires significantly reducing the world’s meat consumption and related greenhouse gas emissions (15, 56, 252, 253).
Meat can contribute essential nutrients to the diet, including protein, zinc, vitamin B12, and haeme iron (254, 255). However, high consumption of RPM is associated with an increased risk of diet-related non-communicable diseases (NCDs), such as cardiovascular disease (CVD), type 2 diabetes mellitus (T2DM), and certain forms of cancer, e.g., colorectal (73, 256-258).  Globally, these diseases occur more frequently in men than in women (257, 259, 260). 
Meat consumption follows a clear gender difference. Globally, men eat more meat than women, both in terms of absolute volume of meat and when expressed as a proportion of energy intake; this pattern is seen in high-, middle-, and low-income countries (241, 261). Meat, particularly red meat, is embedded within the hegemonic or prevailing view of ideal masculinity (186, 201, 203, 206). Both men and women associate meat with masculinity (208), and boys may identify meat as a masculine food as early as preschool age (199). However, many studies investigating meat-eating behaviour don’t investigate men and women separately or consider any degree of variation within gender identity (190). This is important because sex and gender are important factors in health and health behaviours (191, 192). Men are more likely to adopt harmful behaviours such as smoking and drug and alcohol misuse (210-213). Nutrition research shows that globally, men, compared with women, eat more red and processed meat, fewer fruits and vegetables and have a lower measured dietary quality (214-216).  
Consideration of meat as a homogenous food group is also problematic. Different types of meat are associated with different health outcomes; where high consumption of unprocessed red meat (URM) and processed meat (PM) are associated with a range of negative health outcomes, white meat (e.g., poultry) consumption is not associated with negative health outcomes, including cardiovascular disease and all-cause mortality (124, 262). Different types of meat have also been shown to elicit different emotional responses in people, and there are likely to be distinct barriers and facilitators depending on the type of meat (263, 264).  However, research that investigates factors influencing meat consumption by men often conflates all types of meat into a single category without separate analyses related to RPM (265-268).  
As with all food choice behaviour, the behaviour driving RPM consumption is subject to a broad and complex range of influencing factors (134, 269, 270). Numerous models and frameworks have captured these personal, social, economic, and environmental determinants, many defining the issue through a single disciplinary lens (135, 136, 271).  In contrast, a socioecological perspective of eating considers the full range of integrated material, biological, cultural, and social aspects and incorporates focus from multiple disciplines and perspectives. It also incorporates the full scope and depth of the contexts in which people decide what to eat (144, 145). Understanding this broad range of immediate (proximal) and underlying (distal) factors is essential for identifying effective interventions; this foundational step ensures the intervention is targeted and relevant for subsequent development stages (157, 227). 
The first step in identifying potential interventions is to develop a clear understanding, or ‘behavioural diagnosis’ (149) of the target behaviour, i.e., RPM consumption in men. Research into behaviours that reduce RPM consumption, such as adopting reduced-meat, flexitarian, vegetarian, or vegan diets (228-230) or replacing RPM with plant-based alternatives (231, 232), provides valuable insights; however, this does not reduce the need for an in-depth exploration of the influencing factors that sustain high RPM consumption. Understanding the barriers and facilitators influencing this dietary behaviour, along with its root causes and mechanisms, lays a foundation for identifying key intervention points. This approach enables us to pinpoint opportunities for change at individual, community, and policy levels, creating a comprehensive pathway to effectively address this dietary pattern (157, 227, 233, 234).
Although a critical first step, identifying influences on men’s RPM consumption across a full range of perspectives and contexts is insufficient to initiate behavioural shifts. Integrating a behaviour change model is essential to structure the influencing factors and to aid the systematic development of interventions (272, 273). The Behaviour Change Wheel (BCW) toolkit provides a structured process for developing interventions to change behaviour. It merges 19 behaviour change frameworks into nine intervention functions and seven policy categories, providing a defined categorisation and mapping process for developing interventions and policy responses (156).  The first stage of the process is to identify a problem, define it in behavioural terms, and then investigate and describe the behaviour and its influences in detail. 
The Capability, Opportunity, Motivation, Behaviour (COM-B) model, designed as part of the BCW, synthesises multiple behaviour change theories within a clear framework. It approaches behaviour as the outcome of the relationships between capability (i.e., the physical or mental skill or ability needed to act), opportunity (i.e., the physical or social conditions necessary for the action to be performed), and motivation (i.e., the conscious thoughts or plans or automatic emotions or reactions that lead into an action) (157). This model is augmented by the Theoretical Domains Framework (TDF), a fusion of 33 relevant psychological theories into a comprehensive set of 128 explanatory constructs, including knowledge, beliefs, social identity, goals, and action planning (156).  The COM-B and TDF provide a comprehensive coding framework that aids the development of a conceptual framework to describe a behaviour and to support the design of interventions to target the behaviour (149). 
The COM-B model has significant potential to identify factors influencing various health behaviours, including eating behaviours in young people (274-276). In systematic reviews, the COM-B model has been used to synthesise factors influencing various health behaviours (153, 154, 277, 278), eating behaviours (279, 280), sustainable dietary choices (281), alternate protein consumption (282) and reduction of meat in the diet (283). The COM-B framework has not previously been used to synthesise the specific influences on men’s RPM consumption. 
The current paper reports a systematic literature review that uses the COM-B model to investigate and describe the facilitators and barriers influencing men’s RPM consumption. It will adopt a socioecological public health and food environment perspective by systematically investigating the current evidence base across a wide range of disciplines and academic perspectives. The COM-B model will be used to map evidence into a single model describing the factors influencing men’s RPM consumption. 
[bookmark: _Toc138858124][bookmark: _Toc140594585][bookmark: _Toc140594657][bookmark: _Toc187146121]2. Methods 
The review protocol was registered and available for review with the Prospective Register of Systematic Reviews (PROSPERO) (CRD42023392518). This review is reported in line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (284).  Materials from this study (collection forms, extracted data, quality assessment forms) are available on request from the lead author (KB). 
[bookmark: _Toc138858125][bookmark: _Toc140594586][bookmark: _Toc140594658][bookmark: _Toc187146122]2.1 Search strategy
A systematic search was conducted in February 2023 of six databases: Web of Science (including Medline); SCOPUS (including EmBase); CINAHL (Cumulative Index to Nursing and Allied Health Literature); ASSIA (via Proquest); PsychINFO; and Dissertation Abstracts International. The search strategy was developed using the Population Intervention Comparison Outcome and Study Type (PICOS) model. 
Inclusion criteria for grey literature was limited to academic dissertations and published conference proceedings. We did not include grey literature in this review. Recent methodological research has shown that grey literature typically represents less than five per cent of included studies in systematic reviews and rarely impacts the overall findings and conclusion (285, 286). Given the resource constraints and timeline of this review, we made the pragmatic decision to focus on peer-reviewed published literature while acknowledging the limitations this may present.
Sets of keywords referring to the population (adult men), the phenomenon of interest (RPM consumption), and the outcome (factors of influence) are outlined in Table 5. (Full search strings are provided as Additional File 1.3). Limitations were set to English language papers published from 2012 to the search date. Date limits were set to ensure the focus was on current dietary behaviour trends and meet the minimum recommended search term of 10 years (287).  To identify additional papers that would meet the inclusion criteria, citations were searched using Google Scholar, and references were hand-searched.  
[bookmark: _Toc186810720]Table 5 PICOS Table
	PICOS
	Inclusion
	Search terms

	Population
	Global
Men aged 18 and over
	men, masculine, masculinity, man*, male

	Intervention/ Phenomenon of Interest
	Consumption of unprocessed red meat or processed meat
	red meat, processed meat, consumption, consum*, intake, eat*, choice, diet, behavio*, preference, willingness, intent

	Comparator
	Not applicable
	

	Outcome
	Attitudes, views, perceptions, intention, behaviour 
	behav*, intervention*, predictor*, determinant*, barrier*, facilitator*, factor

	Study Type
	Any study design employing empirical research methods: qualitative and quantitative studies, surveys, interviews, and focus groups.
	(No restrictions included in search terms.)


[bookmark: _Toc138858126][bookmark: _Toc140594587][bookmark: _Toc140594659][bookmark: _Toc187146123]2.2 Study selection
The initial search yielded 9,179 records. After removing duplicates, the lead researcher (KB) reviewed papers on title and abstract. Of the papers excluded at this stage, a random 10% were independently reviewed by one of two review team members (SM, VP); results were reconciled, and disagreements were discussed and decided through consensus. 
Full texts of papers meeting the inclusion criteria were independently reviewed twice between three researchers (KB, SM, VP), with disagreements discussed and agreed upon by consensus. After the full-text screening, papers identified for inclusion were hand-searched for references; citations of each paper were reviewed using Google Scholar.  
Papers were included that assessed a man’s intended choice of RPM, views of RPM, or stated reasons for consuming RPM. Papers that only assessed RPM consumption without any factors affecting RPM choices were excluded from the review. 
[bookmark: _Toc138858127][bookmark: _Toc140594589][bookmark: _Toc140594661][bookmark: _Toc187146124]2.3 Quality assessment
Quality assessment for all included papers was performed using the 2018 Mixed Methods Appraisal Tool (MMAT) (288). The MMAT was designed to provide a single quality assessment tool for producing comparable assessments across quantitative, qualitative, and mixed-method study designs (289). The MMAT does not include a built-in scoring system, a methodology aligned with the Cochrane methods guide that discourages using explicit quality scores (290).  
Two researchers independently carried out a quality assessment for each paper. Each paper was reviewed using MMAT criteria, and an overall quality assessment (poor, moderate or high) was determined based on those criteria. Discrepancies were resolved through discussion and agreed upon through consensus, and as recommended by the MMAT guidance, no studies were excluded from the review on the basis of quality assessment. Aspects of the quality assessment and agreed conclusions regarding the strength of evidence are included within the reported results and synthesis of findings, with reference to the degree of risk for bias identified within each study by reviewers. 
[bookmark: _Toc138858128][bookmark: _Toc140594590][bookmark: _Toc140594662][bookmark: _Toc187146125]2.4 Data extraction
A data extraction form was piloted on three papers within the review team. Discrepancies and experience using the form were discussed, and updates were made to increase its utility. Data were extracted from all papers included by the lead reviewer and reviewed by two other review team members to assess reliability (SM, VP). Discrepancies were resolved by reaching a consensus through discussion. 
Data extracted included the year of publication, authors, location, study type and design, aim, sample size, population demographics, type of meat, and outcome measures, as well as an initial mapping of key findings as they relate to COM-B barriers and facilitators (Data extraction variables are included as Additional File 1.4). Additional detail provided by the TDF was used to clarify the category assignments. 
[bookmark: _Toc138858129][bookmark: _Toc140594591][bookmark: _Toc140594663][bookmark: _Toc187146126]2.5 Data analysis and synthesis
[bookmark: _Toc187146127]2.5.1 The COM-B and TDF 
Framework synthesis provides a well-structured approach to triangulating and synthesising findings, particularly when drawn from multiple disciplinary perspectives (291) .  The COM-B model was adopted as the framework for this analysis to categorise influences on men’s RPM consumption that may act at the individual, group, or environmental level (157).  The three main categories of Capability (physical or psychological), Opportunity (physical or social) and Motivation (reflective or automatic) were further expanded through connections with the TDF categories to reduce the potential for ambiguity within potential influences (273). Together, these frameworks provided a defined methodology for collecting and describing the extracted data. 
[bookmark: _Toc187146128]2.5.2 Analysis and Synthesis
Results were analysed by first identifying emerging themes within the extracted data and grouping these for discussion; an initial categorisation of study findings into themes was made through repeated iterations until clear themes emerged. Findings within each emergent theme were then categorised using COM-B categories and TDF sub-categories to classify factors as facilitators, barriers, or those with mixed or no impact. Findings are presented within tables to demonstrate the COM-B mapping outcomes and within a narrative summary of results. 
[bookmark: _Toc138858130][bookmark: _Toc140594592][bookmark: _Toc140594664][bookmark: _Toc187146129]3. Results
[bookmark: _Toc187146130][bookmark: _Toc138858131][bookmark: _Toc140594593][bookmark: _Toc140594665]3.1 Study selection
The initial search yielded 9,179 records. After duplicates were removed, the remaining 6,824 papers were reviewed on title and abstract by the lead researcher (KB). The full text of each paper meeting the inclusion criteria was independently reviewed twice; after removing papers that were flagged by any single reviewer for group query (n=15, 11.6%), the agreement level was statistically high between the first and second reviewers (Cohen’s kappa = 0.879 (SD=.066, p<.001)). A list of all papers excluded at full-text screening and reason for exclusion is provided as Additional File 1.5.
[image: A flowchart of information

Description automatically generated]
[bookmark: _Toc186811089]Figure 3 PRISMA Flowchart (292)
After the full-text screening, the 14 papers identified for inclusion were hand-searched for references; citations of each paper were also reviewed using Google Scholar.  An additional 13 papers were identified; two met the inclusion criteria and were included in the final review. The PRISMA diagram (Figure 1) provides details of the study selection. 
[bookmark: _Toc187146131]3.2.  Study Characteristics
The review includes 24 studies published in 16 papers, most of which were published in 2020 or after (15 studies in 11 papers)(229, 293-302). All studies were conducted in high-income countries, with the majority undertaken in the United States (n=16) (229, 297-300, 302-306) and Europe/the UK (n=12)(293-296, 298, 299, 301, 303). 
[bookmark: _Toc186810721]Table 6 Characteristics of Included Studies
[image: ]
Regarding study type, 14 studies in 12 papers used quantitative descriptive methods (208, 229, 293-297, 299, 301, 306, 307), and 10 studies in 5 papers were experimental (298, 300, 302, 303, 305). One mixed-methods study met the inclusion criteria but was handled in this review as a descriptive quantitative study because no qualitative data reported or synthesised in the study was specific to men and RPM (301).  The studies were undertaken from three main categories of academic disciplines (psychology/social psychology, public health/nutrition, and marketing/communication), as broadly determined by the professional affiliation of the lead authors and the context presented within each paper. 
Outcomes related to RPM consumption varied between studies. Most studies used a measure related to self-reported consumption of RPM (n=9) (293, 296, 299-301, 306, 307) or the choice of RPM, either of a physical product or a stated intention (n=9)(297, 298, 302, 303, 305). 
Five included papers contained multiple studies (297, 298, 300, 303, 306). In these cases, individual studies are discussed independently, with additional consideration given to the findings within an individual paper's entire collection of studies. General characteristics of the included studies is provided in Table 6; a summary of extracted data from included papers is provided in Table 7. 
[bookmark: _Toc138858133][bookmark: _Toc140594594][bookmark: _Toc140594666][bookmark: _Toc187146132]3.3 Quality assessment
The papers included in the review were primarily of moderate risk of quality issues; four had low risk for quality issues (293, 295, 299, 302), and three were high risk for quality issues (297, 301, 307). Common quality issues found within the papers included low confidence in reliability due to recruitment methods, risk of potential selection or response bias, lack of sample size estimations and unknown risk of type I or type II errors. Specific aspects of each paper’s quality assessment are included in the discussion of the findings. A consideration of synthesised findings excluding papers assessed to have a high risk of quality issues is included in the discussion.
[bookmark: _Toc138858132][bookmark: _Toc140594595][bookmark: _Toc140594667][bookmark: _Toc187146133]3.4 Key emerging themes
The search strategy was designed to capture influences on men’s RPM consumption from various disciplines and perspectives; this is reflected in the focus of the studies included in this review. Emerging themes were identified to categorise four areas of influence: (i) masculinity, gender identity and sexual motivation system (the degree to which a man is motivated to be attractive to a potential mate); (ii) subjective importance, affinity, and taste; (iii) personal beliefs, values, attitudes, and attributes; financial resources; and (iv) feeding behaviour. These themes guide a discussion of findings, which are then examined and synthesised through the framework of the TFF and COM-B model.  
[bookmark: _Toc187146134]3.4.1 Masculinity stress, gender identity and sexual motivation system
Eight papers comprising fourteen separate studies investigated factors related to the emergent theme of masculinity stress, gender identity and sexual motivation system. 
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[bookmark: _Toc186810722]Table 7 - Summary Data Extraction of Included Papers 

Papers (n=16) and Studies (n=24)
*SES = Socioeconomic Status variables
**Emerging themes: 1 = Masculinity stress, gender identity, sexual motivation system; 2= Values, beliefs, traits; 3 = Subjective importance, affinity, taste; 4 = Financial resources

	Paper ID &
Number of Studies 
	Study design/ methods
	Discipline
	Sample size/
% men 
	Country/ Sample selection and features
	Covariates or SES* analysis 
	RPM type/
Outcome measure
	Summary of key findings
	Emerging Themes**

	Barebring et al. 2020 (294)
1 study
	Quantitative descriptive/
Questionnaire

	Clinical nutrition
	n=554
44.8% men

	Sweden/
Randomly selected (not representative)

Age range 20-65 (no mean reported)
	Avoidance analysis adjusted for age, education, income & employment
	“Red meat” unspecified/
Views of RPM
	Men are less likely than women to believe red meat is unhealthy.  Men are less likely than women to avoid red meat due to belief about its healthiness. 
	2


	Bogueva et al. 2017 (208)
1 study

	Quantitative descriptive
(Exploratory)/
Survey


	Social Marketing
	n=132
51.0% men
	Australia/
Adults in full-time employment (98%) or education (2%).

All participants have minimum of Age range between 18 – 65; (89% between 21 – 50). 

Education attainment: 65.4% university degree 
30.0% some university
4.7% vocational technical education
	None 
	“Red meat” unspecified/
Reasons for eating or not eating red meat
	Men eat meat because they believe it is good for their health, including for weight loss. Men eat meat as an expression of masculinity and strength.  Men eat meat as an expression of social status, prosperity, and power. 
	1, 2



	Chan and Zlatevska 2019 (303)
3 studies
	3 studies: 
Randomised Control Trials

Experimental condition and product choice (study 1) or questionnaire (study 2 & 3)
	Business & marketing
	Study 1: n=268 47.8% men

Study 2:    n= 878 
57.7% men

Study 3: n=489
36.0% men


	UK, USA/
All studies excluded people self-reporting to be non-heterosexual or following vegetarian or vegan diet. 
Study 1: undergraduate university students, mean age 19.5 years

Study 2: Adults (mean age 36.3) recruited through on-line survey company. 

Study 3: Adults (mean age 40.9) recruited through on-line survey company
	None
	Study 1 – Beef jerky/
Actual choice to take home beef vs non-meat (tofu) jerky. 

Study 2 – Beef burger/
Intended choice RPM vs meat-free (beef burger)

Study 3 – Beef and pork tacos/
Intended choice of RPM (beef or pork) vs meat-free (taco)
	Study 1: Men eat beef when their sexual motivation system (the degree to which a man is motivated to be attractive to a potential mate) is elicited.  

Study 2: Men may choose to eat beef from drive to acquire status.  

Study 3: Men may choose beef or pork more often than tofu when they are sexually motivated. 
	1


	Dinnella et al 2023 (295)
1 study
	Quantitative descriptive/
Survey

	Agricultural sciences
	n=2384
42.0% men
	Italy/
National recruitment via media (not a representative sample); age 18-60 (no mean reported), self-reported meat-eaters only  
	Age, BMI 
	Various RPM/
Affinity for RPM (measured by liking of and familiarity with RPM)
	Compared to men with lower levels of affinity for RPM[footnoteRef:2], men with the highest levels of affinity for RPM (p0.05 for all):  [2:  RPM = Red and processed meat] 

· were more familiar with different types of RPM,
· considered the health- and price- related aspects of food important when making food choices, 
· scored higher on personal value of hedonism (PVQ[footnoteRef:3]); [3:  PVQ = Portrait Value Questionnaire] 

· scored lower on emotional and restrained eating styles, and higher on external eating style (DEBQ[footnoteRef:4]), [4:  DEBQ = Dutch Eating Behaviour Questionnaire] 

· demonstrated a lower degree of food neophobia. 

Oral responsiveness to sensory stimuli did not demonstrate connection to stated liking for meat - demonstrating weak causal connection between pure sensory perception and preference and intake of meat. (p<0.05)
	2, 3




	Gacek et al 2020 (296)
1 study
	Quantitative descriptive/
Survey

	Public health/ physical education
	n=138
100% men
	Poland/ 
Regional football referees aged 20-50 (mean 31.7); 70% had higher education; 30% secondary education
	None
	‘Pork meat and cold cuts’/
Pork meat and cold cuts consumption – self-reported
	Higher levels of self-efficacy are significantly associated with lower consumption of pork meat in football referees in Poland. 
	2


	Hayley et al 2015 (307)
1 study
	Quantitative descriptive/
Survey

	Psychology
	n=202
39.1% men 
	Australia/
Recruited through social media; age range 18-91 (mean 31.4)

Education: Secondary education (38.2%), tertiary education (15.9%); bachelor’s degree or above (46.1%).
	Education attainment measured but not reported as being used in analysis. 
	‘Red meat’ unspecified/
Self-reported red meat consumption

	Men's motivation to eat meat may be due to their personal values and attitudes; gender may not be a driving factor in men's higher consumption of meat (versus women) after adjusting for values and attitudes. 
	2


	Leary et al 2023 (297)
3 studies
	3 studies: Quantitative descriptive

1. Internet data
2. Questionnaire
3. Questionnaire



	Marketing
	Study 1: n=210 metro areas (sex N/A)

Study 2: n=390    
57.8% men

Study 3: n=460
100% men
	Canada, USA/
Recruited through Mechanical Turk. 

Respondents self-reporting to not identify as either male or female, and those following vegetarian or vegan diets were excluded. 

No age or other study characteristics reported. 
	None in any of the 3 studies. 
	Study 1: Burger, steak, BBQ/
Search terms for RPM vs non-meat burger

Study 2: Beef burger/
Intended choice beef vs non-meat (burger)

Study 3: Beef burrito/
Intended choice beef vs non-meat (burrito)
	Study 1: Men who search online for terms associated with masculinity stress are also more likely to search online for red meat items (burger, barbeque) and significantly less likely to search for meat-free burger brands.  

Study 2: Men with higher levels of masculinity stress are more likely to choose a plant-based burger compared to a beef burger; measures of traditional masculinity did not moderate this result; new masculinity beliefs accounted for significant variance in burger selection but less influence on variance than masculinity stress.  

Study 3: Degree of masculinity-seeking goal did not mediate the relationship between masculinity stress and burger choice.  Higher masculinity stress was significantly associated with higher ethical goal, and a higher ethical goal was associated with a greater likelihood of selecting the meat alternative. 



	1


	Mesler et al 2022 (298)
3 studies
	3 studies: 
Non-randomised study/Survey with experimental conditions.

	Business and Psychology
	Study 1: 
n= 287 
100% men

Study 2:
n=753
51.8% men

Study 3: n=200
100% men
	Canada, UK, USA/
All 3 study populations recruited through Prolific Academic

Study 1: Mean age 33.8 years

Study 2: Mean age 31.5 years

Study 3: Mean age 31.6 years


	None
	Study 1: Intention to purchase RPM vs nothing.

Study 2: Value assigned to RPM option vs nothing.

Study 3: Intention to eat RPM vs non-meat (various)
	Study 1: Masculinity stress influences red meat choice as a means of augmenting one's masculinity, and this effect is heightened (vs attenuated) among men who are low (vs. high) on traditional masculinity.   

Study 2: The influence of masculinity stress on red meat consumption is moderated by reference group information among males (but not among females).   

Study 3: Effect of masculinity stress on red meat choice was not present when masculinity-affirming feedback was given, but men with masculinity stress were significantly more likely to choose red meat when they did not receive affirmation. 






	1


	Peeters et al 2022 (299)
1 study


	Quantitative descriptive/ Survey


	Communication sciences
	n = 870
29.3% men
	UK (90.5%); US (7.4%); Undisclosed (2.2%)

Age: 18-30 years (43.9%), 31-40 years (22.8%), 41-50 years (16.3%), 51-60 years (11.6%), 61-70 years (4.7%), 70+ years (0.8%).

Ethnicity: 83.3% identifying as white, 9.2% as Asian, 3.1% as black, and 3.2% as mixed ethnicity

Education attainment: 46.2% bachelor's degree, 34.7% high school diploma, 15.5% master's degree, 2.3% having no diploma, and 1.4% having a doctorate.

Self-reported SES (1-10 scale, 10=highest): Majority (64.6%) in midrange of 5-7.
	Analysis adjusted for confounders of age, sex, education, and socioeconomic status
	RPM consumption- self-reported
Meat attachment
Willingness to reduce RPM
	Low score on TMF[footnoteRef:5] (i.e., more masculine identity) was associated with more red and white meat for men but same score (low TMF) was also associated with less red and white meat consumption for women.     [5:  TMF = Traditional Masculinity Femininity scale] 


A low score on TMF (more masculine identity) was associated with lower intention to reduce red (and white) meat for men but same score is associated with greater intention to reduce red (and white) meat for women. 
	1


	Pohlmann 2014  (305)
2 included studies (out of 3 in thesis)


	2 studies: 
Randomised control trial/
Survey with experimental conditions.

	Marketing
	n=148 
100% men

n=138 
100% men
	USA/
Recruited on-line through Mechanical Turk (non-representative sample)

No age or other study characteristics reported.
	None
	Study 1: Intended choice RPM vs vegetable (pizza toppings)

Study 2: Anxiety levels (related to RPM or vegetable condition)
	Study 1: Men experiencing masculinity threat are more likely to increase their intended meat intake; findings suggest that men eat meat for its masculinity symbolizing properties - separate to other factors (e.g., taste and nutrition).  

Study 2: Anxiety levels of men after being offered meat toppings were significantly lower compared to anxiety levels of men after they were only offered vegetable toppings. 

	1


	Pohlmann 2022 (300)
1 included study (out of 3 in paper; others were not RPM specific)

	Randomised control trial/
Survey with experimental conditions.

	Marketing
	n=335
43.5% men
	USA/
No information on recruitment reported. 

Mean age 35 years

	None
	RPM consumption – self-reported
	When presented with a situation aimed at eliciting compassion, men are more likely to choose red meat. When men have low levels of denial about harm caused by meat production, compassion reduces likelihood they will choose a meat entrée (compared to men with high levels of denial). 
	2

	Prokop-Dorner et al 2022 (301)
1 study


	Quantitative Descriptive & Qualitative*/
Survey and semi-structured interviews*

*No sex-specific qualitative data synthesised or reported. 
	Public health
	n=513
39.8% men 



	Poland/ 
Recruited through email sent via university system and online survey. 2097 completed questionnaire and 513 were included in survey (no details on how participants selected). 

Mean age 32.9 years 
Education: 
12.1% elementary/ secondary education
14.2% post-secondary
73.7% higher education

Occupational status: 
62.0% employees
38.0% students

Religion: Christianity 74.3%; Other 1.8%;
None 24.0%
	Analysis of RPM consumption and willingness to reduce RPM for each independent SES variable, but without results reported stratified by sex.
	Red meat and processed meat (analysed separately)/
RPM consumption – self-reported and 
Views/beliefs about RPM
	Top reason chosen by men regarding why they eat RPM was taste (83.3% of men). 

Asked to choose reason for eating RPM: 
· More than 20% of men chose reasons of availability, price, family preference and health issues.  

· Fewer than 15% of men chose preparation time, social context, tradition. 

· Fewer than 5% of men chose animal welfare, environmental Issue, other or religion. 
	3


	Rosenfeld and Tomiyama 2021(229)
1 study
	Quantitative descriptive/ Survey


	Social psychology
	n=1,706
48.0% men
	USA
Recruited through Mechanical Turk (non-representative sample)

Mean age 41.3 years
	None 
	Beef, Pork/
Beef and pork consumption – self-reported
	Greater conformity to traditional gender roles predicted a more frequent consumption of beef and chicken among men but offered no predictive value for any meat consumption among women.               
	1


	Rothgerber 2013 (306)
2 studies


	2 studies: 
Quantitative descriptive/ Survey



	Psychology
	n= 125
41.6% men

n=89
49.4% men
	USA

Both studies: 
Undergraduate students enrolled in Introduction to Psychology class. 

Study 1: 
Median age 20.5 years
Ethnicity: 90% White;
6% African American; 2% Asian; 2% Hispanic


Study 2: 
Median age 19.5 years
Ethnicity: 88% White;
9% African American; 2% Asian; 1% Hispanic
	None
	Both study 1 & 2: 
Beef, Pork/
Beef and pork consumption – self-reported

	Study 1: Men scored higher on meat eating justification measures (than women. For men, beef consumption is significantly and positively correlated with pro-meat justification; pork consumption is significantly and positively correlated with Health justification.  





Study 2: Males were statistically significantly more likely than females to endorse pro-meat attitudes, denial, hierarchical justification, dissociation, avoidance, and human destiny/fate justification.  After controlling for masculinity, gender was less related to some meat-eating justification measures (denial, dissociation, avoidance) or not significantly related (pro-meat attitudes, hierarchical, religions, health, and human destiny/fate justification) to meat eating justification measures.  
	1,2,3



	Sarses-Jaske et al 2022 (293)
1 study
	Quantitative Descriptive Study/Cross-sectional 
	Public health
	n=4671
45.0% men
	Finland
Nationally representative population, recruited from FinHealth 2017 Study. 

Age range 18 – 74 years

	Age, area (of country), residential area (type of), education
	Various RPM (beef, pork, lamb, game, offal, sausages, sausage cuts and cold cuts)/
RPM consumption, self-reported and
Views of RPM
	Men find meat more important than women. 

Men who report having enough money to meet their needs also report eating less RPM; this association remains when adjusting for age, area, residential area, and education. 
	4

	Wolfson et al 2022 (302)
1 study
	Intervention Study
Non-randomised study/
Online national survey (US)


	Public health
	n= 5049 
51.5% men
	USA/
Nationally representative sample, recruited through National Opinion Research Centre



Age: 18-29 years (20.3%), 30-44 years (25.9%), 45-59 years (23.5%) ​ ≥60 years (30.4%) ​

Ethnicity: 
Hispanic (17.2%)
Non-Hispanic Asian (5.3%), Non-Hispanic Black (12.1%), Non-Hispanic White (63.3%), Multiracial (2.3%), Other (1.0%)

Education Attainment: High school or less (9.6%), High school graduate or equivalent (28.3%), Vocational school (27.0%), bachelor’s degree (19.9%), Postgraduate or professional degree (15.2%) ​

Income levels, region of residence and political ideology also measured. 
	Interactions tested between intended choice and all SES characteristics; only interaction with sex reached significance. 















	‘Red meat’/
Intended choice red meat vs other meat, meat-free (multiple café menu items)
	Men's choices of menu items were significantly affected by menu labels identifying foods with high environmental impact. 




Menu labels identifying low environmental impact also influenced men’s choice of menu item, however this did not reach statistical significance. 

Compared with women, men are less influenced by labels related to environmental harm when selecting menu items.
. 
	2



Masculinity stress
The association between RPM consumption and masculinity stress, or the anxiety created when a sense of one’s own gender identity is threatened (308) was investigated in eight separate studies published in three papers. 
One study by Leary et al. used online search terms as a proxy measure of masculinity stress (e.g., ‘how to get a girl’) found these searches were significantly positively associated with searches for ‘'burger' (p<.05), and 'BBQ' (p<0.05), and significantly negatively associated with searches for two types of meat-replacement burgers, 'Beyond Meat' (p<0.001), 'Impossible Burger' (p<0.05). This study was deemed low-quality due to a lack of control, comparator terms, or rationalisation for search term selection (297).
In the same paper by Leary et al., two additional quantitative descriptive survey studies measured gender anxiety in men without manipulation and found mixed results (297).  Both studies offered participants a choice between RPM or meat-alternative options, framed by researchers as a choice between two masculine options. In the first study, a high level of measured masculinity stress was significantly correlated with choosing a meat alternative (i.e., plant-based) ‘Beast Burger’ more often than the beef version (p=0.008). In the second study, masculinity stress levels were found to have no significant impact on product choice (beef, pork or tofu ‘Macho Burrito’). However, a low score on traditional masculinity was significantly correlated to how highly the participant reported using ethics (unspecified) to guide their food choice, a measure that significantly predicted a choice of the tofu burrito over the RPM versions (p<0.001). 
Five studies measured the influence of gender anxiety on men’s RPM consumption in experimental studies. Three separate studies in one published paper by Mesler et al. (298) found significant positive correlations between high masculinity stress (measured through a validated questionnaire), and the degree of intention to purchase and monetary value attributed to various types of RPM.  All three studies also investigated factors that could moderate the influence of masculinity stress. The first found the strength of a participant’s identification with traditional masculinity (as measured by the Traditional Masculinity Femininity (TMF) scale) reduced the effect of masculinity stress and the likelihood of intention to buy a gift box of RPM. The second found that feedback about reference group preferences moderated the impact of masculinity stress. Men who were shown reference group information highlighting the popularity of RPM with men (in-group) were more likely to assign higher values to the RPM box; men who viewed information about RPM’s popularity with women (out-group) were more likely to assign lower money values (p=0.009). The third study by Mesler measured the men’s baseline levels of masculinity stress and then employed a randomly assigned manipulation to either induce masculinity anxiety or affirm masculinity. They found that affirming masculinity (through manipulated feedback) removed the preference for RPM in men with higher baseline masculinity stress levels (p=0.996) (298).
Two other experimental studies published in a single paper by Pohlmann (305) used manipulation to induce a gender threat condition; each found that men with experimentally induced masculinity anxiety were more likely to assign higher value or choose an RPM food option. In the first study, using a serial mediation model, anxiety after the induced masculinity stress increased the need for status, which increased the likelihood of RPM choice. In a second study, after being induced into a gender threat state, men were offered choices of either exclusively vegetable or RPM pizza toppings; anxiety levels in men who were offered RPM options significantly decreased compared to those offered only vegetable toppings (F (1,133) = 4.93, p<0.05).
 Status and masculinity
The role of status was assessed in one exploratory survey conducted in Australia. Men were asked to describe in free text why they eat red meat. The most common response (42.2%) was categorised by researchers as: ‘Eating meat is a symbol of strength, masculinity, prosperity, and prestige’ (208). 
Traditional masculinity and gender identity centrality
The degree to which a man identifies with a traditional view of masculinity (measured through the TMF scale or similar) was significantly and positively correlated with the level of red meat consumption in each of four separate studies of varying quality (229, 299, 306).  In contrast, one low-quality study found that traditional masculinity measures did not significantly affect the choice of beef versus meat-replacement burger (297). 
Another study found that gender centrality, the degree to which one’s gender is important to one’s sense of self, was found not to influence the stated intention to purchase a red meat option, regardless of the man’s pre-existing level of masculinity stress (229). 
Sexual motivation system
The sexual motivation system, or the degree to which a man is motivated to be attractive to a potential mate, was explored in three experimental studies comprising a single published paper of moderate quality, partly due to its lack of information about the study population characteristics (303).  In all three studies, compared with men in control groups, the men who were primed for sexual motivation selected more beef jerky (vs tofu jerky) (p =0.02) and were more likely to choose a beef burger over a meat-alternative burger (p=0.009); no significant difference was found between the frequency of choosing a meat-based or tofu taco (p = .16). 
Summary - Masculinity, gender identity and sexual motivation system
Together, this evidence suggests that the degree to which a man identifies with traditionally masculine ideals, how much anxiety or threat he experiences related to his gender identity, and how activated he is to demonstrate status related to his masculinity all significantly influence his RPM consumption. Factors that moderate masculinity stress (e.g., external validation) are also likely to moderate RPM consumption. 
[bookmark: _Toc187146135]3.4.2 Values, traits and beliefs
Nine studies published in eight papers explored various personal values, beliefs, and traits and found mixed results. 
Personal values and traits
Two studies found a significant association between certain personal values and men’s consumption of RPM.  One good quality survey study conducted in Italy found hedonism scores (based on Portrait Values Questionnaire responses) to be significantly and positively associated with affinity for RPM (p<0.05) (295).  A separate study, determined to be of low quality due in part to a likelihood of response bias and lack of study population data, was conducted in Australia and assessed participants’ values using the 57-item Schwartz Values Survey (SVS) and the indirect role they may have on the consumption of red meat, viewed through a value-attitude-behaviour mediation model (307).  Researchers found higher scores on power (i.e., control or dominance over people and resources that come with social status and prestige) had a small positive indirect effect (4%) on the frequency of red meat consumption (p<0.004), and universalism (i.e., an appreciation, tolerance and concern for the welfare of all people and nature) had a moderate negative indirect effect (9%) (p<.00001) (307).  
In an experimental study in the US, an elicited state of compassion (through experimental manipulation) was found to increase a man’s likelihood to choose RPM, but this effect was moderated by a pre-existing high level of denial about animal welfare associated with red meat production (300). 
In a study of regional football referees in Poland (n=138), a man’s self-efficacy level, as measured through a Generalised Self-Efficacy Scale, was negatively associated with pork meat consumption; i.e., the higher a man’s measured self-efficacy level, the less pork meat he reported eating (296). 
Beliefs about RPM and health impacts
Four descriptive survey studies in four papers explored the influence of men’s health beliefs regarding RPM and its consumption, which together found mixed or no effects.  These studies all examined the men’s pre-existing beliefs without measuring how the men understood RPM to influence health or providing any information to the men regarding this association. 
A study conducted in Sweden found that most men believed red meat was somewhat or very unhealthy (56%), but less than 10% of men reported that they avoid red meat based on their beliefs about its healthiness (294). 
An exploratory study of men in either full-time employment or study in Sydney, Australia, asked men to choose a reason why they eat red meat, and 37.0% of men selected ‘Meat is good for human health, including weight loss”; however, only a small minority of men (1.7%) reported their choice of whether or not to eat RPM was related to the reason, ‘Excessive consumption of red meat causes diseases.” (208).  A similar study with a high risk of selection bias asked men to choose reasons they ate RPM. While more than 20% of responses were ‘health’, it was unclear from the survey instrument whether this reflected a belief in RPM's healthiness or associated health risks (301).
One experimental study with a high probability of selection bias conducted in Kentucky, USA suggested men may justify eating pork with beliefs about its health benefits.  It found that in men, the use of health justification (e.g., ‘We need meat for a healthy diet’) correlated with self-reported pork consumption (p<.001) but not with beef consumption (306). 
Beliefs about RPM and environmental impacts
Three studies found no significant influence of beliefs about the environmental impact of RPM. These studies all examined the men’s pre-existing beliefs without measuring how the men understood RPM to influence the environment or providing any information to the men regarding this association. 
In the only included study that evaluated a particular intervention, environmental messages were shown to have no influence on men’s RPM choices. In a randomised control trial, Wolfson et al. (2022) found that for men, neither high- nor low-impact environmental labels significantly influenced the selection of beef versus non-meat items (302). In an exploratory study, Bogueva et al. (208) asked men why they consume red meat and a very small minority (1.7%) selected the answer that ‘red meat negatively affects the environment;’ when asked why they don’t eat red meat, no answers related to the environment were given.  A third study asked men to indicate their top three reasons for eating RPM; fewer than 5% selected ‘environmental issue’ (301). 
Summary – Values, beliefs and traits
Findings in this theme identified the potential for personal values and traits to influence men’s choice for RPM as a facilitator (personal values of hedonism and power) and as a barrier (personal value of universalism and a high level of self-efficacy).  However, existing beliefs about health or the environment were not demonstrated to affect the choice to eat RPM. 
[bookmark: _Toc187146136]3.4.3 Subjective importance, affinity, and taste
The affinity men have for RPM, how important it is to them and how much they value the taste was explored in three studies. 
Prokop-Dorner et al. (301) asked men to choose their top three reasons out of 11 options for eating RPM; the selection of ‘taste’ was the most popular response (83.3% of responses).  Two studies published within a single paper by Rothgerber (306) explored meat-eating justification to support RPM consumption.  A pro-meat justification (e.g., ‘I enjoy eating meat too much to ever give it up.’) was found to positively correlate with self-reported beef consumption in both studies (p<0.001 for each).
A study in Italy explored the sensory perception of taste, determined by physiological measurements: PROP responsiveness, which measures taste perception, and Fungiform papillae density, which measures taste receptors on the tongue. The researchers found no significant differences between men with high and low affinity for RPM (p ≥ 0.167) (295).  
Summary – subjective importance, affinity and taste
Studies on this theme found subjective importance and ‘liking’ of RPM to be a facilitating factor for RPM consumption, but that affinity for RPM was not influenced by physical attributes related to the perception of taste. 
[bookmark: _Toc187146137]3.4.4 Financial Capability
Three studies examined the relationship between RPM consumption and financial affordability and found inconclusive results. 
An exploratory study surveyed a non-representative sample of working-age adults in employment or full-time study in Sydney, Australia; when offered a list of potential reasons for eating or not eating red meat, only a minority of men (6.8%) selected financial affordability as a reason they ate red meat, and no men (0.0%) selected financial affordability as a reason they did not eat red meat (208).  A large nationally representative study in Finland, conducted through a questionnaire, found increasing levels of self-reported sufficiency in financial resources to be significantly negatively associated with RPM consumption, both in terms of amount (g/day) and as a proportion of daily energy (g/KJ/day) (p for heterogeneity: p=.01 g/day; p=.03 g/MJ/day) (293).   A third high-quality study conducted in Italy (295) found a significant association between men’s affinity for RPM and the degree to which they use price when choosing what to eat (p<.05). 
Together, these studies demonstrate no clear connection between having financial resources to afford RPM and its consumption. 
[bookmark: _Toc187146138]3.4.5 Feeding behaviour and style
One high-quality study using a large nationally representative sample in Italy examined various aspects of individual feeding behaviour and eating style and identified potential facilitators of RPM consumption in men (295). The study found that for men, a low level of food neophobia, or the degree to which a person is reluctant to or avoids trying new foods, was associated with a higher level of affinity for RPM consumption (p<0.05), as determined by responses on the IT-Food Preference Questionnaire (ITFPQ). The same study examined eating styles (based on responses to the Dutch Eating Behaviour Questionnaire) and found they were all identified as significantly different for men with the highest affinity for RPM compared with those with the lowest affinity for RPM. Men with high degrees of external eating (eating behaviour that is very responsive to external cues) and those with low degrees of restrained eating (eating behaviour influenced by consciously applied dietary restrictions) or low degree of emotional eating (eating behaviour that is influenced by emotional states) were more likely to have the highest affinity for RPM (p<0.05 for all). 
These studies suggest that individual eating styles may facilitate RPM consumption in men: a low level of food neophobia, a low degree of restrained or emotional eating, or a high degree of responsiveness to external cues regarding eating. 
[bookmark: _Toc187146139]3.4.6 Summary of Emerging Themes 
The extracted data contained five emerging themes, which were grouped to gain insight into the influences within the review: masculinity, affinity, personal values or views, financial resources, and feeding behaviour. No thematic grouping of evidence demonstrated a single direction of influence; each emerging theme contained factors associated with increased or decreased RPM or no clear association. Therefore, rather than mapping thematic groupings, each factor was considered individually and mapped onto the COM-B model using the linked TDF category descriptions. 
[bookmark: _Toc138858134][bookmark: _Toc140594601][bookmark: _Toc140594668][bookmark: _Toc187146140]3.5 COM-B, TDF and BCW
[bookmark: _Toc140594602][bookmark: _Toc140594669]Ten facilitators, six barriers, and eight factors with mixed or non-significant effects were identified and mapped to the COM-B and TDF, as illustrated in Tables 3-6. 
[bookmark: _Toc187146141]3.5.1 Capability 
Our review did not identify any factors classified as Capability influencing men’s consumption of RPM. 
[bookmark: _Toc187146142][bookmark: _Toc140594604][bookmark: _Toc140594671]3.5.2 Opportunity 
The review identified two influences with moderate or better evidence within the COM-B category of Opportunity; both were within the social sub-category, which refers to the opportunity afforded by social or cultural norms or interpersonal influences. The TDF categorised the identified influences as Social Influences, which describe interpersonal processes that may influence a person to change their behaviour (149).  
The activation of a man’s sexual motivation system and positive RPM-related feedback from an in-group (i.e., men) were linked with increased RPM consumption. Barriers to RPM consumption were found with positive RPM-related feedback from an out-group (i.e., women).  Table 8 outlines these influencing factors. 
[bookmark: _Toc186810723]Table 8 Influencing Factors Categorised as Opportunity - Social
	COM-B/TDF
	Influence
	Factors
	Summary synthesis of evidence

	Opportunity – Social /
Social influences
	Facilitator
	Sexual motivation system (activated) (303)
	Three studies (in one published paper) with a moderate risk of selection bias demonstrate that increased activation of the sexual motivation system in men may facilitate increased RPM consumption. 

	
	
	Reference group influence – in-group (298)
	One study with moderate risk of bias demonstrates that social norms in-group influence may facilitate increased RPM consumption. 

	Opportunity – Social /
Social influences
	Barrier
	Reference group influence – out-group (298)
	One study with moderate risk of bias demonstrates that social norms out-group influence may be a barrier to RPM consumption.


[bookmark: _Toc187146143][bookmark: _Toc140594606][bookmark: _Toc140594673]3.4.3 Motivation 
Most identified facilitators and barriers to men’s RPM consumption identified in this review were classified as motivation factors, divided between the Reflective and Automatic sub-categories: eight were categorised as Reflective and six as Automatic. 
Motivation – Reflective
Three facilitators and five barriers to RPM consumption were classified as Motivation-Reflective, which describes motivation related to intentions and beliefs. All facilitators and barriers were mapped to the TDF category of Social Role and Identity, which relates to the behaviours one presents within a social setting (149). Table 9 outlines these influencing factors.
Men’s consumption of RPM was shown to be influenced by the degree to which their personal views of masculinity are traditional or non-traditional, how strongly they believe red meat to be a masculine food or to hold status related to that masculinity. Masculine identity-related factors were shown in this review to increase the choice for RPM when a man identified more strongly with traditional masculinity; however, they also acted as barriers to RPM consumption, such as when masculinity has been externally affirmed or when men identify with a higher level of non-traditional or new masculinity. 
How strongly men hold personal values of hedonism was associated with increased RPM choice. Personal values of power and universalism were also identified as influencing factors, but these results are considered with caution due to high risk of bias within study reports.  Self-efficacy was connected to higher pork consumption in a small study with limited applicability outside the study population. 
[bookmark: _Toc186810724]Table 9 Influencing Factors Categorised as Motivation - Reflective
	COM-B/TDF
	Influence
	Factors
	Summary synthesis of evidence

	Motivation – Reflective/
Social role and identity
	Facilitator
	Traditional masculinity (high) (229, 298, 299, 306)
	Five studies in three papers of primarily high and moderate quality demonstrate that holding a strong level of traditional masculinity may facilitate increased RPM consumption for men. 

	
	
	Masculinity/status symbol (208, 305)
	Two good-quality studies demonstrate that viewing meat as a symbol of masculinity or status may facilitate increased RPM consumption. 

	
	
	Personal values (hedonism, power) (295, 307)
	High-quality evidence from a single study demonstrates that for men, having a personal value of hedonism may act as a facilitator for RPM consumption.  One study with high risk of bias showed that having a personal value of power may facilitate RPM consumption in men.  

	Motivation – Reflective/
Social role and identity
	Barrier
	New (non-traditional) masculinity (297)
	One study of moderate quality demonstrates that for men, holding non-traditional views of masculinity may be a barrier to RPM consumption. 

	
	
	Masculinity affirmation (297, 298)
	Two studies with varying risk of bias demonstrate that for men who have stress related to masculinity, affirmation of their masculinity may be a barrier to increased RPM consumption. One study with high risk of bias demonstrated that affirmation of masculinity may have no effect on RPM consumption. 

	
	 
	Self-efficacy (high)  (296)
	Evidence from a small population group demonstrates that in some groups of men, having higher levels of self-efficacy may act as a barrier to pork consumption. Findings are not generalizable outside the study population.

	
	 
	Personal values (universalism) (307)
	One study with a very high risk of selection bias showed that having a personal value of universalism may be a barrier to RPM consumption in men.  


How strongly men hold personal values of hedonism was associated with increased RPM choice. Personal values of power and universalism were also identified as influencing factors, but these results are considered with caution due to the high risk of bias within study results.  Self-efficacy was connected to higher pork consumption in a small study with limited applicability outside the study population.
Motivation – Automatic
Five facilitating factors and one barrier were found within the Motivation-Automatic COM-B category, which describes motivation processes without reflection, such as emotional response, desires, impulses, and reflexes.  All seven factors were mapped to the TDF Emotion category, which relates to one’s attempt to manage personally significant events through complex reactions involving behavioural, physiological and experiential elements (149).  
[bookmark: _Toc186810725]Table 10 Influencing Factors Categorised as Motivation - Automatic
	COM-B/TDF
	Influence
	Factors
	Summary synthesis of evidence

	Motivation – Automatic/
Emotion
	Facilitator
	Masculinity stress (high) (297, 298, 305)
	Six studies of mostly moderate quality demonstrate that increased levels of masculinity stress may facilitate increased RPM consumption.  

	
	
	Eating style (high external, low emotional, low restrained) (295)
	Good quality evidence from a single study demonstrates that for men, having an external eating style, or low levels of emotional or restrained eating styles, may facilitate RPM consumption. 

	
	
	Compassion state  (300)
	One study with moderate bias risk demonstrated that for men, being induced into a state of compassion may facilitate increased RPM consumption. 

	
	
	Liking meat/Subjective importance of meat (293, 301, 306)
	Three studies of mixed risk of bias suggest that liking meat or assigning it a high level of importance may facilitate increased consumption of RPM. 

	
	
	Food neophobia (low)  (295)
	Evidence  in a single study with low risk of bias demonstrates that for men, having a low degree of food neophobia may be a facilitator for RPM consumption. 

	
	Barrier
	Views of animal welfare and meat consumption (300)
	One study with low risk of bias demonstrates that for men, low levels of denial about the harm caused to animals in the production of meat may be a barrier to RPM consumption. 


A man’s level of masculinity stress was found to increase his choice of RPM, both when this stress was present at the start of the study and when it was induced through experimental manipulation. The degree of liking or affinity a man had for RPM was associated with an increase in the amount of RPM chosen, as was an induced state of compassion and having a low degree of food neophobia.  Being influenced by external eating cues or having a low degree of restraint or emotional influence within eating behaviour were also identified as facilitators of RPM consumption. Accepting the harms caused to animals in meat production (i.e., having a low level of denial) was found to be a barrier to RPM consumption. Table 10 outlines these influencing factors. 
[bookmark: _Toc186810726]Table 11 Non-significant Factors Mapped to COM-B and TDF
	COM-B category
	TDF
	Mixed or no effects 
	Summary synthesis of evidence

	Capability – Physical
	Skills
	Sensory perception (physiology) (295)
	One good quality study demonstrated that for men, variation in physical response to bitter taste has no effect on RPM consumption. 

	Opportunity - Physical
	Environmental
	Affordability/sufficient financial resources (208, 295)

	Three good-quality studies demonstrated that for men, economic affordability does not act as a facilitator or barrier for RPM consumption. Men who choose food based on price consume more RPM than those who don't; having sufficient financial to afford RPM is not associated with increased consumption and may be associated with reduced consumption. 

	Motivation – Reflective
	Beliefs about consequences
	Beliefs about environmental impacts (208, 301, 302)
	In two studies of moderate to low quality due to the risk of selection bias, beliefs about the environmental effects of RPM were shown to have no influence on RPM consumption; the results of one further study were inconclusive. 

	
	
	Beliefs about health impacts (208, 301) 
	One study of moderate quality demonstrated that for men, beliefs about the health effects of RPM may act as a facilitator for RPM consumption. A moderate quality study found most men believed red meat was unhealthy, but a minority (less than 10%) avoided red meat based on beliefs about its healthiness. A third study of low quality demonstrated men’s beliefs about health impacts have minimal influence on RPM consumption. 

	
	
	Use of ethical goal (unspecified) in food choice (297)
	One study of moderate quality demonstrates that for men, use of an unspecified ethical goals when choosing food reduce choice of RPM.  Unclear interpretation of findings due to lack of clarity in meaning of ‘ethical goal’ within research. 

	
	Social role and identity
	Gender identity centrality (229)
	One study of mostly high quality demonstrated that for men, strength of gender identity centrality (i.e., the degree to which one’s gender is a valued component of one’s identity) has no influence on RPM consumption. 

	Motivation – Automatic
	Reinforcement
	Familiarity with different kinds of RPM (295)
	One good quality study found men with highest affinity for RPM also reported significantly higher levels of familiarity with different types of RPM; the exact nature of the influence including direction of causality is unclear (i.e., familiarity creating affinity or affinity creating familiarity).  


[bookmark: _Toc187146144]3.5.4 Factors found with mixed or no effects
Eight factors were identified in the review as having no clear influence; this was through significant findings of no association, mixed results between reviews, or unclear results that the reviewers did not definitively interpret. 
The physical capability of taste, as measured through physiological taste receptors and subjective perception of taste, was found to have no significant effect on a man’s liking of RPM. Three reflective motivation factors were found to have no influence on men’s RPM consumption: beliefs about impacts on health or the environment, and the level of gender identity centrality. Beliefs about the impact of RPM on health or the environment were found to have no significant impact on a man’s choice of RPM. Although identification with traditional masculinity was found to influence RPM choices, the degree to which a man holds his gender as important to his identity (gender identity centrality) was not found to influence his RPM behaviour. Mixed results were found within the physical opportunity factor of financial capacity or the influence of cost and personal financial situation on men’s RPM consumption. 
Two findings were unclear in reviewed papers, and no conclusion regarding the direction of influence could be made.  In one paper of otherwise moderate quality, participants who reported using an ‘ethical goal’ chose less RPM than those who didn’t; the meaning of ‘ethical goal’ was unclear, and the influence on behaviour was therefore unclear.  The second unclear result was from a paper of otherwise high quality that found men with higher levels of affinity for RPM were more likely to have a higher degree of familiarity with different types of RPM; the direction of this influence is unclear and was not defined in more detail by the study’s authors. Table 11 outlines the factors that had no effect, a mixed effect, or an unclear interpretation. 
[bookmark: _Toc187146145]4. Discussion 
This review was conducted to identify and synthesise published evidence on why men eat RPM. It included 16 published papers comprising 24 studies conducted in high-income countries between 2012 and February 2023 and identified fifteen influencing factors and seven factors with no clear influence on men’s RPM consumption. All influencing factors were related to the COM-B categories of Opportunity and Motivation and mapped to the TDF categories of Social Influences, Social Role and Identity, and Emotion.  Influences shown to increase RPM consumption included men’s identification with traditional masculinity, anxiety associated with perceived challenges to that identity, the symbolic association between RPM and masculinity or status, motivation to be attractive to a potential mate, the influence of in-group approval of RPM, the personal value of hedonism or power, and the liking or affinity for RPM.  Influences that decrease the choice of RPM include identifying with non-traditional masculinity values, external validation of masculinity, the influence of out-group RPM approval, the trait of self-efficacy, or personal values of universalism or animal welfare related to RPM production. Mixed results were found pertaining to financial opportunity, and no influence was found regarding factors associated with the sensory perception of taste, gender identity centrality, and beliefs about impacts on health or the environment.  
[bookmark: _Toc187146146]4.1 Discussion of Main Findings
This review's largest number of studies identified various aspects of masculinity influencing men’s RPM consumption. The degree to which men identify with traditional masculinity ideals significantly and positively influences their RPM consumption, either intended or actual. In contrast, identification with non-traditional masculinity appears to reduce it. The degree to which men experience a threat or anxiety related to their masculine identity also increases the likelihood of choosing or consuming RPM. The relationship between masculinity and RPM is not surprising and closely aligns with previous research demonstrating a direct association of meat with masculinity and the consumption of meat as an expression of hegemonic masculinity (199-206). These associations have been shown to vary within cultural and ethnic contexts, and where meat isn’t strongly associated with masculinity, men may act out masculinity with other eating behaviours (e.g., increasing portion size) (204, 207).  The one study within these findings found to have a high risk of bias(297) was the one that identified conflicting results; removing it for purposes of sensitivity analysis therefore strengthened the positive link between traditional masculinity and increased RPM consumption. 
[bookmark: _Toc163816493]Previous research establishes the connection of hegemonic masculinity and stress associated with perceived threats to one’s masculinity to health behaviour generally. Traditional masculinity views are associated with a higher likelihood of engaging in risky behaviour such as drug and alcohol misuse (220), and other health behaviours including healthy eating behaviours (217-219). Increased levels of masculinity threat in men are significantly associated with a higher pain threshold (223), higher risk-taking behaviours, and lower health-promoting behaviours (219), as well as to increased meat consumption of all types and a likelihood of selecting the fattiest option of meat available (224). 
However, whether RPM consumption is related to other health behaviours is unclear from our review, as evidence from this review was equivocal regarding the influence of health beliefs on a man’s RPM consumption. This pattern suggests two pathways. The first option is one in which men believe meat to be healthy and, therefore, eat more out of concern for their health, something supported in research demonstrating that compared with how women rate meat in terms of health, men rate meat as healthier (201). The second option to consider is that men eat more RPM, not because it is a healthy behaviour but because they lack concern about its healthiness, which is a way men act out their hegemonic masculinity (197, 202, 205, 223). This view is supported by other research into health motivation in eating that suggests men are less likely than women to choose foods based on beliefs about health: as much as 50% of gender differences in food choices can be explained by women having a greater concern for the benefits of a healthy diet (216). 
Another key finding from this review is that men like RPM, and their subjective affinity for meat is related to the amount of RPM they consume (293, 295, 301, 306). These findings refine previous research demonstrating that men like all types of meat (309). Previous research suggests a linear relationship between how important men report meat is for them and the amount they eat, i.e., men who find meat very important will eat more meat than men who find it less important (293).  This finding also links with eating behaviour generally, as the degree of liking or preference, or hedonic measures, has been demonstrated to capture habitual eating patterns and as a meaningful predictor of health outcomes, separate from explicit measures of food intake (309-313). Other research suggests these predictions based on hedonic measures require additional ‘beyond liking’ measures (e.g., emotional responses or perceived contextual appropriateness) to be meaningful (314-316). Applied to the current research, this would suggest a stated preference for RPM is an important factor in predicting the likelihood and amount of consumption, but this prediction would be strengthened if combined with information on the emotions men have related to RPM or how they view it to be appropriate within specific social contexts. 
Another finding from this review was the association found in two studies between personal values and RPM consumption in men, particularly those of hedonism, power, and universalism (295, 307).  One of these studies was found to have a high risk of bias; removing here for purposes of sensitivity analysis removes the association with power and universalism (307), but retains the influence of hedonism identified in Dinella et al. (2023)(295).  Previous research has shown a significant association between meat consumption generally and the degree to which people hold personal values of conservatism, authority, power, and hedonism (317-320).  However, these findings may be confounded by gender influences inherent within the values.  For example, men have been shown to value hedonism more than women; these differences fluctuate throughout the lifetime of a man, becoming less important with age  (321, 322). Also, women are more likely to score higher on universalism and lower on power than men (322-324).  These values may align with views of meat (of all types), where the association of meat with strength or power creates the masculinity link, and this may also be associated with the connection of meat to good health (186, 201). In one reviewed study assessing personal values and URM consumption (307), adjusting for gender did not alter the relationships between individual values and red meat consumption, suggesting that values are more important than gender in RPM consumption and that the gendered pattern within personal values may partly mask this relationship. 
As with personal values, gendered patterns of RPM consumption may be masked through eating style, a framework to view the internal decision process that precedes dietary behaviour based on the Dutch Eating Behaviour Questionnaire (DEBQ)(212, 313). In this review, a single study found that men with high degrees of external eating (eating behaviour that is very responsive to external cues) and those with low degrees of restrained eating (eating behaviour influenced by consciously applied dietary restrictions) or a low degree of emotional eating (eating behaviour that is influenced by emotional states) had the highest affinity for RPM (295).  However, these findings are in line with gendered patterns found within the DEBQ, as women are more likely, in general, to score higher on both emotional and restrained eating than men, and men are more likely to score higher on external eating (325-328). 
In our review, beliefs about the environment did not clearly influence men’s RPM consumption. Of the three studies considered within this theme, one was found to have a high risk of bias(301); removing this for a sensitivity analysis does not change the equivocal nature or key findings related to environmental beliefs’ impact on men’s RPM consumption.  Findings from this review demonstrate that for men, environmental concerns rank far below factors like taste, tradition, and social aspects in influencing their dietary choices (301, 302). This resistance is connected to factors discussed above of masculine identity and personal values, where meat consumption often serves as a marker of masculinity and social status (208, 301). The intervention study by Wolfson et al. (2022) demonstrated that when men are made aware of the environmental impacts, this knowledge rarely translates into behavioural change, creating a notable knowledge-action gap (302). While some environmental messaging strategies, particularly those using negative framing and high-impact warning labels, show limited effectiveness, the strong association between masculine identity and meat consumption presents significant barriers to the messaging’s effectiveness (302). 
These findings add to previous research showing mixed results regarding interventions using environmental messages to influence (men’s and women’s combined) meat consumption (329-334) and that men are less influenced than women by climate or environmental messages when choosing food (175, 335). As with beliefs about health impacts, these findings could reflect either a lack of understanding about the environmental impacts or a good understanding without this influencing food choices. Notably, the studies included in this review did not attempt to measure or affect environmental beliefs before investigating the influence of environmental messages on RPM consumption, so it is unknown how much knowledge men had on this issue prior to the survey or experimental intervention. This may be an important distinction as higher pro-environmental attitudes in men may be associated with lower overall meat consumption (336, 337).  Shifting a man’s personal beliefs and attitudes about the environment and RPM through education may effectively decrease his consumption (304, 338).  This suggests a need for more nuanced approaches that can bridge the gap between environmental awareness and actual behaviour change in men, potentially by combining environmental messages with elements more aligned with masculine values and cultural norms. Future interventions may need to address both the environmental impact of meat consumption and the deep-seated cultural and identity factors influencing male dietary choices(208, 301, 302). 
This review found mixed results regarding financial factors. Economic affordability was shown to have minimal or no influence on the choice to eat RPM. Concern for price was associated with greater RPM consumption, and greater financial stability was associated with less RPM consumption. These findings are at odds with one another, but there are two potential reasons for these results. First, different types of RPMs have very different prices, with some being much lower than others (339). This may mean that for some men, price is no consideration, but it may be for others, where it influences the type of RPM they eat rather than the amount. This distinction would not be captured in the survey questions used within the included studies, which asked participants simply whether price or financial resources influence their RPM consumption. 
Second, socioeconomic factors such as education and occupation level may act as confounders in the relationship between income and meat consumption. A study conducted in EU countries concluded that higher levels of education were associated with lower levels of meat consumption due to a greater concern for a healthy diet (340). However, a prospective cohort study within a US military veteran population found that higher education levels were associated with higher consumption of URM but no differences in PM consumption (257). Further research into how men perceive price and comparative value of URM and PM, how they might use these views to choose RPM, and how this may vary between income levels and socioeconomic status is needed to gain insight into how these factors - or the related intervention of fiscal measures – may influence meat consumption activity.  
Temporal comparison
Considering trends in identified research, a comparison was made between studies published in the earliest and latest two-years and found research into men's relationship with RPM consumption has evolved significantly between the early 2010s and early 2020s. The earliest studies in our review, conducted in 2013-2014 (n=4), primarily focused on establishing a basic understanding of the relationship between masculinity and meat consumption. Rothgerber's 2013 study demonstrated that men scored higher on meat-eating justification measures than women (306), while Pohlmann's 2014 research found that men experiencing masculinity threat were more likely to increase their intended meat intake, suggesting that men consumed meat primarily for its masculinity-symbolizing properties (305). Taken together, these early studies relied predominantly on basic surveys and simple experimental conditions with relatively small, homogeneous samples, focusing primarily on psychological justification mechanisms and gender identity.
In contrast, studies from 2022-2023 (n=12) reveal a more nuanced and multifaceted approach to understanding men's RPM consumption, employing larger-scale studies with more diverse methodologies and broader theoretical frameworks. Recent research has expanded beyond the singular focus on masculinity to examine additional considerations. For instance, Leary et al. (2023) found that men with higher levels of masculinity stress were more likely to choose plant-based alternatives when they were presented as masculine options (297); Dinnella et al. (2023) explored relationships between men's affinity for RPM and various factors including personal values and eating styles (295). This evolution into additional factors is seen in studies by Wolfson et al. (2022), which examined how environmental impact labelling affects men's food choices (302), and Sarses-Jaske et al. (2022), which investigated socioeconomic influences on meat consumption patterns. This temporal comparison reveals a field that has shifted from investigating basic correlations between masculinity and meat consumption to exploring more nuanced questions about how various psychological, social, environmental, and sensory factors interact to influence men's RPM consumption patterns.
A final point of discussion centres around the narrow construction of the research question to review influences on men’s RPM consumption and the prospect of using this evidence to design interventions to reduce men’s RPM consumption.  While identifying key influences related to the target or ‘problem’ behaviour is considered a critical initial step in developing interventions to change health behaviours(157, 233, 234, 341), this target behaviour (i.e., RPM consumption) is only one part of the equation. Additional influences on the converse behaviour, or what might influence men to reduce their RPM consumption is also a critical aspect of this issue.  To effectively design an intervention, evidence related to barriers and facilitators for RPM reduction must also be collated and viewed alongside the evidence for consumption itself. In addition, influences related to meat reduction generally, i.e., reduction of white meat, may add additional insight that can be triangulated with evidence from this review to understand better what interventions may reduce all meat consumption versus those that may more effectively target RPM specifically.
[bookmark: _Toc138858136][bookmark: _Toc140594609][bookmark: _Toc140594676][bookmark: _Toc187146147]4.2 Strengths and limitations
This study is the first to systematically review and assess the wide range of influences on men’s consumption of RPM. Three recent systematic reviews have examined the influencing factors related to meat reduction, including one study that mapped these factors onto the COM-B model. However, each focuses on reasons for and interventions leading to reducing meat consumption, not why meat is consumed. Additionally, none focussed on either men or RPM specifically (283, 330, 342) .  
This study has several limitations that require results to be interpreted with caution. First, certain limitations were introduced with the search strategy. We excluded studies published before 2012 and limited our databases within the search strategy. Our search also excluded studies that weren’t published in English, meaning we have likely missed some relevant research. Research on the exclusion of non-English papers within systematic reviews suggests that this is not likely to alter conclusions in a significant way; however, we note this finding with caution and accept the language restriction as a potential limitation on our results (343, 344).  Similarly, a key limitation of this review is the exclusion of grey literature, outside of academic dissertations and conference proceedings. Methodological research suggests that grey literature rarely has a substantial impact on review findings, with unpublished and grey literature typically representing less than five per cent of included studies and rarely affecting outcomes (285, 286); however, this decision may still introduce some bias. Published studies tend to show larger effects than unpublished ones, and grey literature may be particularly important when there are few relevant published studies available or when there are questionable vested interests in the published literature (345, 346). Therefore, the exclusion of grey literature should be considered when interpreting our findings, particularly in areas where publication bias may be more likely or where the volume of published evidence is limited. Future reviews in this area may benefit from including grey literature sources, particularly if resources and timelines permit more extensive searching.
Second, all included studies were conducted in eight high-income countries despite the broad inclusion criteria of global study populations. High-income countries consume a disproportionate amount of meat, accounting for 16% of the world’s population and consuming 33% of produced meat. However, growth in meat consumption globally, particularly for beef and sheep meat, is expected to come from increases in low- and middle-income countries (347). Identifying ways to shift dietary preferences away from RPM across most populations will be important in meeting global climate targets and optimising human health.  
Third, we assessed quality using MMAT criteria, which requires subjective judgment that is, by its nature, at risk of bias. This risk was mitigated by having separate assessments of each study undertaken independently by two researchers, and any variation in views was discussed and agreed upon by consensus. Additionally, discussion of results included consideration of findings that excluded the three publications reviewers determined to be at the highest level of risk as a means of sensitivity analysis; key outcomes were similar or strengthened in each case. 
Fourth, a key limitation of this study is emblematic of limitations found within most of the included studies, wherein sex and gender are conflated without consideration of the full range of gender identity and the influences this may have on eating behaviour (188-190). The terms are related but separate: sex is assigned at birth based on physical genitalia and genetic attributes; a person’s gender identity is the way they view and express themselves within society (187). The two may or may not align, but when they are conflated within research (e.g., by allowing respondents a binary choice for selection of sex/gender within a study), the range of study outcomes across the full spectrum of gender identities is not captured (187). For example, in the current review, it has not been possible to capture the factors that may be unique in influencing the RPM consumption of transgendered men. Further, this practice in research disregards and minimises the existence of gender minorities, making it an issue of social justice within research (190). 
A fifth limitation of this study is that outcome factors related to RPM consumption were based on self-reported diary intake and factors related to intended behaviour were often based on hypothetical exchanges, i.e., measurement of stated preference rather than actual choice or consumption. The potential for an attitude-behaviour gap whereby actions don’t match views or intentions may be affected by various external factors not addressed within the context of included studies: mood, psychological barriers, access issues, and other factors that affect actual behaviour outside of stated intention (348-350).  Future studies should more rigorously assess consumption levels to determine which factors may influence behaviour regardless of stated intention.
Finally, the generalisation of this review's findings is hampered by the lack of consideration for participants’ ethnicity in the included studies. Ethnicity was measured in two of the included studies; however, it was mentioned only in the context of participant characteristics and not in relation to specific outcomes or interactions between ethnicity and outcomes among men (301, 302). Because ethnicity can influence dietary behaviour in multiple ways, including cultural preferences or practices related to food behaviour, this lack of detail is a noted gap in the research (351, 352). 
[bookmark: _Toc138858138][bookmark: _Toc140594611][bookmark: _Toc140594678][bookmark: _Toc187146148]4.3 Conclusion and implications for further research and policy development
The study identified ten facilitating factors, five barriers and seven factors with no clear influence on men’s RPM consumption.  Findings underscore the complexity in drivers of men’s RPM consumption, the significance of masculine norms in men's health interventions and programs and supports the need for interventions and programs to target these norms to improve men's health behaviour. The need to further explore the ways in which men experience RPM consumption, and it influences within their daily lives, as well as the variation in influences that may exist within populations of varying gender identification, ethnicity and cultural backgrounds is also highlighted. 
[bookmark: _Toc187146149]2.4 Review Update
The above systematic review conducted in February 2023 provided valuable insights into factors influencing men's consumption of red and processed meat (RPM). Given the rapid evolution of research in this field and growing concerns about both health impacts and environmental sustainability of RPM consumption, it is important to ensure these findings reflect the most current evidence. This section presents an update to the original systematic review, examining papers published between February 2023 and December 2024.
[bookmark: _Toc187146150]2.4.1 Methods
The update employed the same methodology as the original review to maintain consistency and enable direct comparison of findings, with one exception: all components of this review were solely undertaken by the primary researcher. The search strategy replicated the original PICOS framework, using identical search terms and databases: Web of Science (including Medline); SCOPUS (including EmBase); CINAHL; ASSIA (via Proquest); PsychINFO; and Dissertation Abstracts International. Date limiters were set to capture papers published between February 2023 and December 2024.
This updated search serves three key purposes. First, it ensures the comprehensive nature of this thesis's evidence base by incorporating the most recent research findings. Second, it allows for validation of the original review's findings by examining whether newer studies support, or challenge previously identified patterns of influence. Finally, it enables the identification of any emerging trends or novel factors that may have been revealed through more recent research into men's RPM consumption patterns.
The following sections present the findings from this updated search, integrating them with the original review's conclusions to provide a current and comprehensive understanding of factors influencing men's RPM consumption. This understanding will inform the subsequent development of targeted interventions aimed at reducing RPM consumption among men in the UK.
[bookmark: _Toc187146151]2.4.2 Results
Searches were undertaken in December 2024 and resulted in a combined 1536 papers; after title and abstract review, a total of 48 papers were reviewed at full text. After review of full text 43 papers were excluded (see Additional File 1.6 for papers and reasons for exclusion); five papers remained for review. The number of papers identified in the updated search is summarised in Table 12. 
[bookmark: _Toc186810727]Table 12 - December 2024 Updated Search Results Summary
	Database
	Total hits
	Excluded - title & abstract 
	Included in full text review

	WebOfScience (including Medline)
	666
	647
	19

	SCOPUS (including EmBase)
	741
	723
	18 

	CINAHL 
	53 
	52
	1 

	PsychInfo
	36
	29
	7

	ASSIA (via ProQuest)
	23
	22
	1

	Dissertation Abstracts International (via ProQuest)
	17
	15
	2

	Total 
	1536
	1488
	48



The five papers identified through the updated search comprised six studies across five disciplines (social psychology, business, marketing, and nutrition). The studies employed diverse methodological approaches, including experimental designs, cross-sectional surveys, and qualitative research. Four were conducted in high-income countries, and one was a multi-city study across three East African countries. An overview of study characteristics is reported in Table 13. 
Key emerging themes
Key themes identified within these studies were similar to those from the initial search: four studies explored the influence of masculinity within men’s RPM consumption, including one that also explored subjective importance, eating style and price. Findings from the fourth study focused on economic factors influencing dietary choices.  A summary of themes and extracted data from included studies is reported in Table 14. 
[bookmark: _Toc186810728]Table 13 - Characteristics of Updated Search Studies (n=6)
	Year

	2023
	 2

	2024
	4 

	Country

	USA
	3

	Multi-City/East African Countries (Tanzania, Kenya, Uganda)
	1

	Finland
	1

	Germany
	1

	Study Design

	Quantitative Descriptive
	3

	Experimental/Randomised Control Trial
	2

	Qualitative
	1

	Field of Study

	Public Health/Nutrition
	2

	Social Psychology
	2

	Business/Marketing
	1

	RPM Measurement/Outcome Measure

	Food Preference Rating
	2

	RPM Consumption Level
	1

	Meat Attachment Score
	1

	Thematic analysis (Qualitative)
	1

	Agreement With Masculine Stereotypes
	1


Masculinity and gender identity emerged as dominant themes across multiple studies. Gasiorowska et al. (2023) demonstrated through experimental research (n=162) that men's preference for masculine foods like red meat was significantly stronger in non-mating contexts, suggesting heightened social pressure to conform to masculine norms among male peers (353). This finding was reinforced by Vandello et al.'s (2024) three interconnected studies, including survey results demonstrating that masculine/feminine ratings of foods strongly predicted men's food preferences(354). A second study in this same paper with RCT experimental design found that men who publicly endorsed feminine (plant-based) diets exhibited compensatory masculine behaviours, including increased interest in masculine activities and stronger male identification (354). Similarly, in a non-peer-reviewed publication, Kesselstatt (2024) reported results from a survey study undertaken in a German population (n=234); findings included significant positive 

[bookmark: _Toc186810729]Table 14 - Summary of data extracted from studies included in follow-up review
Papers (n=4) and Studies (n=5)
*SES = Socioeconomic Status variables
**Emerging themes: 1 = Masculinity stress, gender identity, sexual motivation system; 2= Values, beliefs, traits; 3 = Subjective importance, affinity, taste; 4 = Financial resources
	Paper ID &
Number of Studies 
	Study design/ methods
	Discipline
	Sample size/
% men 
	Country/ Sample selection and features
	Covariates or SES* analysis 
	RPM type/
Outcome measure
	Summary of key findings
	Emerging Themes**

	Gasiorowska et al. 2023
1 study
	Experimental/On-line with manipulation
	Social psychology
	N = 162, 53.1% men
	USA
Self-identified heterosexual men
	Age 
	Beef steak
Beef burgers

Food preference questionnaire score

	Males generally preferred more masculine foods (red meat) when dining with friends rather than with an attractive date.  
Preference for masculine foods (red meat) was significantly stronger in the non-mating context (dining with friends) compared to the mating context (dining with an attractive date). 
The study suggests that males might feel social pressure to conform to traditional masculine norms, such as consuming red meat, more strongly when they are with same-sex friends
​ Participant age found not to moderate these findings. 
	1

	Hentilä et al. 2023

1 study	
	Quantitative, Cross-sectional
	Nutrition,
Public Health
	N = 3079
45.7% men
	Finland
Dietary, Lifestyle, and Genetic determinants of Obesity and Metabolic syndrome (DILGOM) cohort
	Gender, age, marital status, education level, and BMI.
	Red meat, including  both processed and unprocessed types (beef, pork, lamb, offal, game, sausages, and meat products).

Consumption levels
	Sensory Appeal: Men who valued the sensory appeal of food (taste, texture, etc.) ​ had higher red meat consumption (β = 0.482, 95% CI 0.347; 0.616). ​

Price-Cheap: Men who considered the cheapness of food important also consumed more red meat (β = 0.190, 95% CI 0.099; 0.281). ​

Convenience: Higher importance placed on convenience was associated with higher red meat consumption (β = 0.042, p = 0.006).

Mood: Men who valued mood-related food choices (eating for emotional reasons) consumed more red meat (β = 0.039, p = 0.009).

Price-Value: Men who appreciated good value for money in their food choices consumed more red meat (β = 0.035, p = 0.020). ​

Conversely, men who placed higher importance on natural content (β = -0.275, 95% CI -0.388; -0.162) and ethical concerns (β = -0.462, 95% CI -0.620; -0.305) consumed less red meat. ​​
	2,3,4

	Kesselstatt 2024
1 study
	Quantitative descriptive/
Online Survey

	Business and Marketing
	N=234
55.6% men
	Germany
	Educational attainment, Income and Age. 
None used in analysis for influence of messaging on RPM consumption. 
	Red meat
Processed meat

Meat attachment questionnaire score
	For men, a higher score on traditional male gender identity scale was significantly associated with both higher meat consumption and stronger meat attachment. 


	1

	Mbwana and Mwinuk 2024
1 study
	Qualitative, Focus Group Discussions (gender-specific)
Content analysis
	Nutrition
	N=70
50% men
	Tanzania (Dar es Salaam)
Kenya (Nairobi)
Uganda (Kampala)
	None
	Red meat (multiple types) and Beef (specifically) 
	Men in Dar es Salaam, Nairobi and Kampala reported that income level was a barrier to consumption of red meat or beef on a daily basis. 
	4

	Vandello et al. 2024
2 studies 
(out of 3 included in paper)
	Study 1b: Quantitative descriptive/
Questionnaire

Study 2: RCT with experimental manipulation

	Social psychology
	Study 1b
N=116
48% men

Study 2
N=86
48% men
	Study 1b
USA, University Psychology students

Study 2
USA, Self-identified heterosexuals Participated in exchange for credit in their psychology courses




	Neither study includes any sociodemographic characteristics other than gender in analysis 
	Red meat
Processed meat
Sub-groups, various (e.g., beef steak, BBQ, bacon, hamburger, beef jerky)
	Study 1B:

Men’s food preferences are strongly influenced by the perceived ‘genderedness’ of foods. ​ Men showed a strong preference for foods perceived as masculine and an aversion to foods perceived as feminine, even when controlling for the foods' healthiness, calorie content, and protein content. ​ This pattern was not observed in women. ​

Study 2:

Within experimental conditions, when men publicly endorsed a feminine (plant-based) diet, they exhibited compensatory behaviours to restore their masculinity. ​ This included expressing greater interest in stereotypically masculine activities, stronger identification with their gender group, and expressing less offense at jokes targeting feminine groups (women and gay men). ​ Women did not show similar compensatory behaviours when endorsing a masculine (meat-based) diet. ​
	1






associations that traditional male gender identity was positively associated with higher meat consumption and stronger meat attachment (355). 
Values, beliefs, and subjective preferences were explored in a large Finnish cohort study by in Hentilä et al. (2023) (n=3,079) (356). Findings demonstrated that men’s RPM consumption was positively associated with sensory appeal (β = 0.482), price considerations (β = 0.190), and convenience (β = 0.042), while being negatively associated with (non-specific) ethical concerns (β = -0.462) and preference for natural content (β = -0.275).  
Economic factors were thematic finding in the one qualitative study included in this review, undertaken across three East African cities (n=70)(357). Through focus group discussions, Mbwana and Mwinuk (2024) identified income levels as a primary barrier for men to regular RPM consumption, with male participants in cities like Kampala reporting adaptations such as choosing cheaper meat alternatives. 
[bookmark: _Toc187146152]2.4.3 Discussion
The updated search in December 2024 identified five additional papers comprising six studies, reinforcing and expanding several areas of the original review’s findings.  Regarding masculinity's influence on men's RPM consumption, the new evidence particularly strengthened the findings related to how masculinity operates in different social contexts. Gasiorowska et al. (2023) found that men's preference for masculine foods varies between mating and non-mating contexts. This finding is especially interesting when considered alongside our original review's identification of the sexual motivation system as a significant influence, where men were more likely to choose RPM when primed for mate attraction(303). This appears to be a contradiction in findings, where the original review found increased RPM consumption in mating contexts, and the newer evidence suggests decreased consumption. However, this highlights how men navigate food choices in different social settings and the complex role of social norms in men's RPM consumption. Social norms theory suggests that descriptive norms (perceptions of what others typically do) and injunctive norms (perceptions of what ought to be done) drive behaviour differently: descriptive norms act as behavioural shortcuts, while injunctive norms help maintain relationship (358, 359). This framework helps explain the seemingly contradictory findings around mating contexts and in-group/out-group influences, where the more substantial influence of in-group norms (other men) versus out-group norms (women) on RPM consumption aligns with research showing that social norms are most potent when they come from relevant reference groups with whom individuals identify. This finding also adds weight to results found by Mesler et al. (2022) related to the positive influence of in-group approval of RPM consumption on men, and the negative influence of out-group (i.e., women’s) approval (298). 
Findings from Hentilä et al.'s (2023) Finnish cohort study demonstrated that men's consumption of RM is particularly associated with sensory appeal and price considerations. The study found that men placed greater importance than women on price-value and familiarity in their food choices, suggesting these may be key motivators for men's RPM consumption specifically(356). This study adds nuance to findings from the initial study related to ethics-related views of RPM consumption. While general ethical considerations in food choice were associated with lower RPM consumption overall, this association was notably weaker among men compared to women, adding nuance to our original review's findings about the role of environmental and animal welfare concerns in men's dietary choices.
The financial aspect of results from Hentila et al. (2023), can be viewed as part of results from the initial study, and in conjunction with the findings of Mbwana and Mwinuk's (2024) qualitative study from East African cities. This study represents an expansion of our understanding of men's RPM consumption beyond high-income countries, with their findings specifically highlighting how economic barriers affect men's ability to consume their preferred amounts of RPM in different cultural contexts. Regarding economic influences on RPM consumption, these two studies add to our original review's mixed results regarding financial capability. While the original review found no clear connection between having financial resources and RPM consumption in high-income countries, this qualitative study identified income levels as a primary barrier to regular RPM consumption (357). Combined with findings about price considerations in Finland (356), this suggests that cost remains a factor in consumption decisions. However, the contrasting economic contexts between these studies - high-income versus developing nations - limits our ability to generalise these findings. These results underscore the importance of considering economic context when examining the relationship between financial resources and RPM consumption, particularly when developing interventions for different economic settings.


Temporal Comparison
Comparing studies from the earliest (2014-2016) with the most recent (2022-2024) reveals several important developments in the understanding of influences on men's RPM consumption. Early studies established a direct relationship between masculinity and RPM consumption, with experimental evidence from Pohlmann (2014) (305) demonstrating increased intended meat intake in response to masculinity threat. However, recent research by Leary et al. (2023) (297) presents potentially contrasting evidence, finding that higher levels of masculinity stress were associated with an increased likelihood of choosing plant-based alternatives when they were presented as masculine options, suggesting the relationship between masculinity and RPM consumption may be more complex than initially understood.
This complexity is also reflected in findings related to social context and masculine identity. Early research by Chan and Zlatevska (2019) (303) demonstrated increased RPM consumption when men's sexual motivation system was activated, particularly in mate-attraction contexts. However, more recent findings from Gasiorowska et al. (2023) (353) revealed that men's preference for RPM was significantly stronger in same-sex peer contexts than in dating scenarios. These apparently contradictory findings are clarified by Mesler et al. (2022)(298), who found that masculinity-affirming feedback decreased RPM selection, suggesting that the relationship between masculine identity and RPM consumption may be mediated by the security of men's masculine identity and moderated by specific social contexts.
The influence of personal values and beliefs was explored in earlier and more recent studies. Early findings from Bogueva et al. (2016) (208) demonstrated men's use of RPM consumption as an expression of social status and power, a finding which is further developed by more recent evidence. Hentilä et al. (2023) (356) demonstrated that while traditional masculine values continue to influence consumption patterns, other values, including ethical concerns and preference for natural content, can significantly decrease RPM consumption. This evidence suggests that while identity-based drivers of RPM consumption persist (including traditional masculinity), their influence may be moderated by other personal values.
This temporal analysis demonstrates a shift from a relatively simple understanding of masculinity's influence on RPM consumption to recognising a more complex interplay of factors. Recent evidence suggests that while the core relationship between masculinity and RPM consumption remains significant, its expression varies considerably based on social context, personal values, and individual sense of masculine identity and security. 
Financial influences on men's RPM consumption also show interesting evolution across the time periods within the included studies. Early studies (2014-2016) did not explicitly examine economic factors as primary determinants of men's RPM consumption, focusing instead on psychological and social influences. However, Bogueva et al. (2016) (208) noted that men's RPM consumption served as an expression of prosperity, suggesting an implicit link between economic status and meat consumption. Recent studies have provided more direct evidence of financial influences, with Sarses-Jaske et al. (2022) (293) finding that men who report having sufficient financial resources actually demonstrate lower RPM consumption, even after adjusting for age, area, residential area, and education. This finding is complemented by Hentilä et al. (2023) (356), who identified that both value for money and price consciousness significantly influence men's RPM consumption patterns. The only included study conducted within non-Western contexts further emphasises the role of financial resources, finding that income level presents a direct barrier to daily RPM consumption among men in East African urban settings (357). This shift over time suggests increasing recognition that economic factors may moderate other influences on men's RPM consumption, including those related to masculinity and social status.
It is important to note that most of this research continues to be conducted in high-income, Western contexts, potentially limiting the generalizability of these findings to other cultural and economic settings. The emergence of research in non-Western contexts (e.g., Mbwana and Mwinuk 2024 (357)) represents an important development in understanding the cultural specificity of these influences.
Limitations of these studies are similar to those of the initial review.  Sample sizes are relatively small and there was limited sociodemographic analysis conducted beyond the consideration of gender. Methodologically, while the studies demonstrate robust findings across various approaches, there remains a notable gap in qualitative research examining men's RPM consumption in high-income countries. 
Taken together, results from this updated review reinforce our original conclusion about the complexity of influences on men's RPM consumption while suggesting that interventions targeting men may need to be more carefully tailored to specific social contexts than previously identified. These new studies strengthen the evidence bases regarding masculinity's context-dependent nature related to RPM consumption and reinforce insights about men's specific motivations around sensory appeal and price considerations. 
[bookmark: _Toc187146153]2.4 Summary of Chapter
This chapter presents a systematic review investigating the factors affecting men's consumption of RPM. It included 16 papers comprising 24 studies conducted in high-income countries between 2012 and February 2023 and identified ten facilitators, five barriers and seven factors with no clear influence on men’s RPM consumption. The review provides three significant insights relevant to this PhD thesis which aims to explore RPM consumption among men in the UK to identify interventions to reduce this consumption. 
Firstly, the evidence suggests that there is a connection between the consumption of RPM and the ideals and lived experience of hegemonic masculinity. Men who highly identify with traditional masculine ideals or experience increased salience or anxiety associated with living these values tend to consume more RPM. The effect of a man’s sexual motivation system and his perception of in-group approval for RPM are likely complex, with context-specific influences. Other influencing factors, such as personal values and eating styles, can be viewed through the lens of masculinity norms. These findings highlight the importance of considering masculinity norms when exploring RPM consumption and identifying potential interventions or policies to reduce this consumption. 
Second, while hegemonic masculinity ideals associated with increased RPM consumption are also associated with other health behaviours (e.g., reduced fruit and vegetable consumption) and health risks (e.g., higher levels of alcohol misuse), this review doesn’t provide clarity on whether high consumption of RPM is influenced in the same way as other health behaviours. In this review, beliefs about the health impacts of RPM were not found to influence men's consumption. However, findings were mixed regarding whether this was due to beliefs that RPM supported good health or to a lack of concern about health impacts generally and an embracing of this disregard as a means of expressing traditional ideals of masculinity and associated values of risk-taking and being ‘tough’.  
Third, mixed results were found regarding whether the cost and financial situation influence men’s RPM consumption. This leaves the question of whether mechanisms underlying this influence on RPM consumption are related to income level or financial situation or whether there are confounding factors related to other socioeconomic status characteristics (e.g., education, occupation) that may create variation in consumption patterns. 
This review identified three significant gaps in the published literature that need further exploration within the context of this PhD.  First, there is some indication of separate factors influencing men's consumption of URM versus PM, but these potentially distinct factors are not well explored within published research. Second, while some evidence suggests that aspects of price may influence RPM consumption (e.g., price related to value, income level), other evidence is equivocal and it is unclear how a man’s own personal finances are connected to their consumption of RPM. It also remains unclear if or how men’s beliefs regarding health or the environment influence their RPM consumption. Finally, no qualitative studies within high-income countries were identified, leaving a gap in knowledge regarding the in-depth exploration of why men eat RPM, which is necessary to gain a richer and more nuanced understanding. 
The second study of the thesis turns from a broad exploration of why men eat RPM to a more focused exploration of how much and what types of RPM are consumed by men living in the UK and how sociodemographic factors might differ between men who eat different patterns of RPM.  Chapter 3 will present the findings from Study 2, a secondary data analysis. 
[bookmark: _Toc187146154]
Chapter 3: Exploring Red and Processed Meat Consumption Patterns Among Men Living in the UK 
This chapter presents Study 2 of this thesis, a secondary analysis of UK National Diet and Nutrition Survey data to explore patterns in RPM consumption among men living in the UK. An introduction to the research will be presented, followed by a publication-format paper that documents the study and its main findings. This will be followed by a summary of additional analysis not included in the preceding paper. The chapter will conclude with a summary of this stage, its key findings, how they connect to findings from Study 1, and how together these lead into the final study of this PhD.   
[bookmark: _Toc187146155]3.1 Introduction
This chapter contains findings from Study 2 and is presented in two parts. First, a publication formatted paper is presented that analysed men’s URM and PM consumption in the UK and its relationship to sociodemographic characteristics through analysis of 11 years of the NDNS. This is followed by a presentation of an additional analysis which explored the relationship between men’s URM and PM consumption in the UK and patterns of other components of healthy dietary behaviour, i.e., consumption of free sugars (grams), fibre (grams) and fruits and vegetables (portions). Appendix 2 contains additional documentation related to methodology. 
[bookmark: _Toc187146156]3.2 Rationale for Undertaking a Secondary Data Analysis
This thesis aims to explore and define the influences on RPM consumption for men living in the UK and what interventions have the potential to reduce its consumption. Study 1 systematically reviewed published evidence on factors influencing men’s RPM consumption. Four key limitations tempered insights from Study 1 regarding the PhD aim:
1. Most included studies (66.6%) explored only URM (i.e., not PM) and only a third (33.3%) explored RPM as a single food group. This did not allow for separate analyses of the influences of URM that may be separate to those for PM. 
2. A single study reviewed factors for URM and PM type separately and found similarities and differences without significant conclusions.
3. Only four of the 26 studies included SES characteristics in their analyses of influences on RPM consumption, and findings related to financial affordability as a factor related to RPM consumption were inconclusive. 
4. The review also found equivocal evidence regarding how men view or are influenced in their RPM consumption by beliefs about health or healthy dietary behaviour. 
Study 2 moves on from exploring the factors influencing men to consume RPM and focuses squarely on a quantitative assessment of men’s RPM consumption in the UK. It aims to answer questions related to the first objective of this thesis: to explore RPM consumption among men in the UK. It addresses this objective by seeking to identify and describe the ‘what’ and ‘who’ aspects of RPM behaviour: are there patterns within how much and what types of RPM men are eating, and how do sociodemographic characteristics compare between groups of men eating different patterns of RPM? 
As demonstrated in Study 1, there is equivocal evidence to demonstrate how men view RPM consumption in relation to health; a better understanding of how high consumption of URM and PM occur alongside other dietary patterns may provide insight into whether men consume RPM as a health behaviour. Therefore, to continue with the objective of exploring men’s RPM consumption, a second aim of this study relates to whether and how this consumption is associated with other healthy dietary behaviours. This study will add inferential evidence to this question by analysing the same NDNS data to determine whether URM and PM consumption patterns are linked with other health-related dietary behaviours (e.g., consumption of free sugars, fibre, fruit, and vegetables). 
Existing research has explored RPM consumption in men in the UK but hasn’t described variances in SES characteristics between men related to this consumption or how they may vary between men with different URM and PM consumption patterns (126, 127, 130). Gaining a better understanding of these questions is an essential part of producing a full description or ‘behavioural diagnosis’ of RPM consumption (157).   


[bookmark: _Toc187146157]3.3 Paper 2: Men’s red and processed meat consumption in the UK: an analysis of data from the National Diet and Nutrition Survey rolling programme (years 1-11, 2008-2019)
[bookmark: _Toc170400351]Target Journal: Public Health Nutrition 
[bookmark: _Toc187146158]Abstract
Objective: To explore total red and processed meat (RPM), unprocessed red meat (URM) and processed meat (PM) consumption patterns in UK men and how they relate to sociodemographic characteristics.   
Design: A secondary data analysis of Years 1-11 of the UK National Diet and Nutrition Survey Rolling Programme data was undertaken. Analysis of variance tests were used to assess for associations between sociodemographic characteristics of interest (age, ethnicity group, qualification, occupational classification (NS-SEC) and income) and average RPM consumption exceeding 70 grams/day. Chi-square tests assessed associations between the same variables and overall URM and PM consumption. A two-step cluster analysis identified groups of men defined by URM and PM consumption; logistic regression models were fitted to evaluate the relationship between cluster membership and predictor sociodemographic variables. 
Setting: The UK
Participants: 3300 adult men (age 19y to 96y) participants from the National Diet and Nutrition Survey years 1-11 (2008-9 to 2018-19). 
Results: Between 2008/9 and 2918/19 URM consumption fell from 50.1 g/day to 22.0 g/day (p < .001); PM consumption fell by a lower amount (43.8 to 35.8 g/day), but this was not significant (p = .370). Three clusters were identified: a low RPM cluster (LRPM) with mean intake of 18 g/day URM and 21 g/day PM; a high URM cluster (HURM) cluster with a mean intake of 93 g/day URM and 28 g/day PM; and a high PM cluster (HPM) with mean intake of 35 g/day URM and 99 g/day PM. Men with no qualifications, those working in lower supervisory or technical positions and those who were small employers or own account workers had higher odds of belonging in the HURM cluster than the LRPM cluster.  Being under age 50, having White ethnicity, and working in a semi-routine or routine occupation were each associated with increased odds of belonging in the HPM cluster compared with the HURM cluster. Men with a household income in the lowest tertile had lower odds of being in the HPM cluster versus the LRPM cluster (OR = 0.70 [95% CI 0.52, 0.95] p = 02). 
Conclusions:  Among men living in the UK, higher SES is associated with greater likelihood of consuming under the 70 grams/day RPM recommendation. Age, ethnicity, and occupation class vary between men eating high amounts of URM and PM. Public health interventions to reduce RPM consumption should tailor their approach to specific types of RPM. 
[bookmark: _Toc187146159]1. Introduction 
Overconsumption of meat and dairy is the largest dietary contributor to greenhouse gas emissions, biodiversity loss, water consumption and excessive land use (13, 41, 360-362).  In 2020 70% of all emissions related to consumption of agricultural products in the UK were attributable to red meat and dairy(34, 343).  Reducing meat consumption at the population level is necessary to meet the carbon emissions targets set out by the United Nations Framework Convention on Climate Change (UNFCCC) in the 2015 Paris Agreement(15, 17, 362, 363). In 2020, the UK Climate Change Committee (UKCCC) reported a 20% reduction in meat consumption by 2030, and a 35% reduction by 2050 would be necessary to achieve net zero emissions in the UK (56).    
Red meat is a good source of protein, iron, zinc, and vitamin B12 and can play an important role in providing these nutrients within a balanced diet (95). However, overconsumption of meat, particularly RPM, is associated with a higher risk of illness and mortality. High consumption of RPM is strongly associated with several negative health outcomes, including type 2 diabetes, cardiovascular disease, and several types of cancer, including colon cancer (256, 257, 364-368).  Among countries with a very high human development index, the UK has the fourth highest number of deaths linked to consumption of red meat and processed meat (369).
Because of these risks, the UK government recommends average daily consumption of 70 grams or less of RPM (79). This recommendation originates with a 1998 report from the UK Committee on Medical Aspects of Food and Nutrition Policy (COMA) recommending the reduction of high RPM consumption due to the potential risk of colorectal cancer and a follow-up 2010 report from the Scientific Advisory Committee on Nutrition (SACN) which determined the average adult consumption at the time (70 grams/person/day) carried a very low risk of iron deficiency and recommended this level as a daily threshold (370, 371).  
Men in the UK eat more RPM by volume than women and are also at higher risk of related health conditions. While a recent analysis from the UK National Diet and Nutrition Survey (NDNS) showed no difference in the amount of meat consumed by men and women once values were adjusted for energy intake (126), the average grams per day of meat consumption is consistently found to be higher in men than in women in the UK(130, 372). Alongside this, the prevalence of related health outcomes, particularly type 2 diabetes, cardiovascular disease and colon cancer, is higher in men than women in the UK, with the gap being highest in adult men of working age (age 19 – 64) (66, 373, 374).  These health risks are not distributed equally among men in the UK. Research shows that men in lower socioeconomic status (SES) groups have a higher risk of RPM-related illnesses and mortality (375-378). This aligns with the findings that individuals in lower SES groups tend to consume higher levels of RPM (127, 379). 
Understanding the factors that drive or influence eating behaviour is an important first step in identifying effective approaches to reduce RPM consumption; understanding the behaviour itself is essential in this process (149, 157, 380). Despite distinct differences between the two meat categories, RPM is often investigated as a single food group. The World Health Organization (WHO) defines unprocessed red meat (URM) as unprocessed muscle meat from a mammal (e.g., beef, pork, lamb) and processed meat (PM) as any having gone through any type of preserving or flavour-enhancing process, such as curing, salting or smoking (e.g., bacon, sausages, lunch slices, gammon) (82). While both types of RPM are associated with elevated health risks, the high consumption of PM is linked to a higher level of risk across a wider range of health outcomes than URM (92, 99, 123, 368, 381). 
Research also suggests that broad categories of meat are viewed and experienced differently by people with different characteristics. Levels of disgust and importance of taste have been found to have significant associations with RPM consumption but not with white meat or fish, while white meat (i.e., poultry) consumption is influenced more by views of healthiness, concerns over spoilage and increased levels of convenience (382-384). Other research finds health-conscious consumers who regularly eat URM are less likely to consume PM due to concerns about its healthfulness (385).  This suggests that different types of meat should be investigated separately to understand how influences on their consumption may vary (264).  However, most research into men’s meat consumption investigates all types of meat, or all types of RPM, as single categories, without separate analyses related to URM or PM (265-268).  Filling this gap in the evidence would increase understanding of patterns of consumption associated with URM and PM separately and the variety of influencing factors unique to each type of meat consumption.
[bookmark: _Toc170400352]This study aims to explore and describe trends and patterns in URM and PM consumption among men in the UK. It will describe URM and PM consumption in men between 2008/9 and 2018/19 and the association of this consumption with demographic and sociodemographic characteristics. Clusters of participants with similar URM and PM consumption patterns will be identified, and differences between these clusters regarding the socio-demographic characteristics of their members will be identified. 
[bookmark: _Toc187146160]2. Methods 
[bookmark: _Toc170400353][bookmark: _Toc187146161]2.1 Data source
Data analysed were collected between 2008 and 2019 as part of the National Diet and Nutrition Survey (NDNS), an annual representative sample of UK residents aged 1.5 and over living in private households in the UK (386).  Participants are asked to complete a 4-day diet diary to record all food and drink consumed over four consecutive days, including portion sizes, brand names, and recipes for home-cooked foods, which were collected and reviewed by interviewers within three days of completion. Portions were estimated using household measures or weights provided on packaging, and food items (e.g., beef, sausage) were disaggregated from prepared dishes to create separate categories and allow for analysis of individual food items. Further details on the NDNS methodology are described elsewhere (386, 387). 
This cross-sectional analysis includes data from participants who participated in years 1–11 of the NDNS (2008–2019). Data from the Individual and Person-level Dietary datasets for each YR1-4, YR5-6, YR7-8, and YR9-11 were combined, and where variables were consistent across all four waves of data, they were retained as-is. For equivalised household income, tertiles were calculated for YR1-4 to provide a consistent data point for income level across all four waves of data. Data were then filtered to include only adult men 19 years and older (n=3300). 
[bookmark: _Toc170400354][bookmark: _Toc187146162]2.2 Variables
[bookmark: _Toc170400355]Unprocessed Red Meat (URM) and Processed Meat (PM)
Outcomes of interest in this study were the average daily consumption (grams/person/day) of each URM and PM. Raw NDNS data consisted of overlapping categories for this analysis, e.g., processed red meat as a component of the ‘total red meat’ variable.  New categories were created to separate URM from PM to assess these as separate categories.  Total PM was defined to include sausages and burgers to align with definitions by the IARC, which has also been used in previous analyses of NDNS data regarding PM (126). A new ‘total RPM’ category was created to assess all red and processed meat consumption. Details of the category transformations are included in Additional File 2.1.
[bookmark: _Toc170400356]Independent Variables
The demographic variables of interest were the age and ethnicity values, as were self-reported by participants. To assess SES, we used three proxy measures collected by the NDNS: education, occupational classification (NS-SEC5), and income. The NDNS variables for the highest attained educational qualification included eight categories: (1) degree or equivalent; (2) higher education, below degree level; (3) A-level or equivalent; (4) General Certificate of Secondary Education (GCSE) grades A–C or equivalent; (5) GCSE grades D–G/commercial qualifications/ apprenticeship; (6) foreign or other qualifications; (7) no qualifications and (8) still in full-time education(366). Two categories were removed for analysis in the current study: ‘foreign or other qualifications’ and ‘still in education’ were removed as neither category connected to any specific qualification level. 
The occupational classification data was collected according to Office of National Statistics (ONS) guidelines using the NS-SEC8 classification; these were collapsed for analysis into NS-SEC5, as per published ONS guidance (388) . NS-SEC measures employment relations and conditions within occupations and are designed to represent a measure of the social class structure gradient (388, 389). Participants were also asked about their household's gross income over the previous 12 months; this was converted to an equivalised value through an assigned McClement score, which allows comparisons across survey years (390). 
[bookmark: _Toc170400357]Survey Weighting 
In the NDNS RP, weighting factors were used to remove and mitigate bias due to aspects of the survey structure. The survey aimed to select one adult and one child from each household, which introduced a level of selection bias, and the multi-stage survey design introduced potential drop-out points. The NDNS adopted a two-stage weighting scheme to correct for unequal selection probabilities and adjust for non-response (386, 387, 391). As per the methodology set out in the NDNS User Guides, for this analysis, weights from each survey year were combined across years and then calculated to be specific to the data used for analysis, i.e., for men aged 19 and over only (386). (The weighting formula is provided in the data definitions table in Additional File 2.9.) 
[bookmark: _Toc170400358][bookmark: _Toc187146163]2.3 Statistical analysis
Analysis was conducted on data for all men aged 19 and over, regardless of total meat consumption (i.e., including those who ate no RPM). Normal distribution and the presence of outliers were assessed for each variable grouping through visual inspection of the boxplot and assessment of z-scores. (Z-score tables are included as Additional File 2.2). 
URM and PM variables were assessed for outliers via calculation and inspection of z-scores (Z-score over 3.29 indicating an outlier value (392). Z-scores fell outside a normal pattern (i.e., at least 95% z-scores below 1.96, but over .10% above 3.29); however, as there was no apparent reason to suspect data error in these cases, these values were assumed to be part of natural variation and included within the primary analyses, with robust tests and methods chosen where appropriate to minimise the influence of outlier values (392).  In addition, a sensitivity analysis excluding outliers was performed at each step to evaluate any significant changes in the direction or strength of findings.  
Descriptive statistics were calculated for the study population and all variables of interest. Weight-adjusted counts and percentages are reported for categorical variables; weight-adjusted means and standard error are reported for continuous variables. Weight-adjusted average daily per-person consumption levels (grams) were calculated for URM and PM consumption across survey years. Chi-square tests for independence assessed differences in SES characteristics between men who met the recommendation for 70 grams of combined RPM per day (i.e., both URM and PM) (393). Data are presented as counts and adjusted standardised residuals. The adjusted residual is standardised to a normal variation (i.e., N(0,1) and is the most useful type of residual for comparing between cells; residual values over +/- 1.96 were considered significant (p < .05) (392).  Effect size (i.e. the strength of association) was measured through the Cramer’s V statistic; values of up to 0.3 were considered small, up to 0.5 were considered moderate, and 0.5 or over were considered large (394).
Differences in average URM and PM consumption per day (grams) for each sociodemographic variable were assessed using analysis of variance (ANOVA), which is tolerant of non-normal distribution with minimal risk to Type I and Type II errors (395, 396). Levene's Test of Homogeneity of Variance was run on each category grouping; where it was found to be violated, Welch’s F test was used to assess the significance of overall variance within variable categories. Significant results were further examined for differences between variable categories with Turkey or Games-Howell post hoc tests. Results are reported as means with standard error.  
Cluster analysis was performed in two steps to identify groups of men with similar URM and PM consumption patterns. Ward’s method agglomerative hierarchical clustering technique was used to identify relatively homogenous groups of cases (i.e., men) from a selected group of variables (i.e., URM and PM consumption). In this procedure, all cases begin as individual clusters and are iteratively combined based on distance measures until all cases are in a single cluster (397). Squared Euclidean distance was used as the distance measure, as this is most appropriate where there is continuous data. To identify the number of clusters to use in analysis, the agglomeration schedule and dendrogram were visually examined for the largest inconsistency between dissimilarity measures or where the dendrogram was divided, indicating a distinct difference between clusters being joined at that stage (398).
Using the number of clusters identified in the first step, a k-means algorithm was run using the number of clusters defined in step one. A k-means cluster analysis is a partitioning-based clustering technique; it begins by dividing all cases into a pre-defined number of clusters and then iteratively moves the cases (men) around until each is the least distance from the mean value within the cluster for the variables of interest (URM and PM consumption) (398). This procedure created distinct groups of men with significantly different URM and PM consumption patterns, where every man belonged to only one cluster, allowing characteristic differences between participants to be assessed for each cluster (399, 400).  
The robustness of the cluster solution was assessed through multiple validation steps. First, visual inspection of the agglomeration chart and dendrogram from the agglomerative hierarchical cluster analysis was used to identify the widest and most well-separated distinction point. This initial solution was then validated through sensitivity analysis excluding outliers. Cluster stability was assessed by rerunning the analysis twice on randomly selected 50% portions of the data set to assess if cluster structures were similar (398). The temporal stability of the clusters was assessed through sub-analysis comparing data from the earliest (2008/09 to 2010/11) versus the most recent three years (2016/17 – 2018/19)
Main effects logistic regression analyses were used to assess the ability of sociodemographic variables to predict cluster membership. Predictor variables considered for the model were age, ethnicity, qualification, occupational classification, and equivalised income. Total food energy (kilocalories) was also considered for use as a covariate. Outliers were assessed by inspection of standardised residuals and reported for values over 2. Multicollinearity was assessed by calculating variation inflation factors (VIFs) for all continuous variables; VIF values over 2.5 were considered problematic in terms of collinearity (401).  A Box-Tidwell procedure was carried out to test the assumption for linearity of the logits for continuous variables (392, 402). Estimated Wald’s tests were run to determine the significance of each model. Results are presented as odds ratios (Exp(B) with 95% confidence intervals. 
Missing data were quantified and reported in population descriptive statistics as counts and percentages; as no missing variables were more than 2.0% of the total study population, these were handled through likewise deletion within primary analyses. The variable of equivalised income tertile included a category of ‘not applicable’ (13.7% of the population) which is reported throughout to capture potential significance related to cases without income reported. Two sensitivity analyses were also performed: (i) an analysis of average consumption and variance between variable categories with outlier values (z-score > 3.29) removed, and (ii) where possible, logistic regression analysis was run with an additional adjustment for total daily energy intake (kcal/day). 
[bookmark: _Toc170400359]Data cleansing was performed using Microsoft Excel (version 16.8), and all statistical analyses were carried out using IBM SPSS version 29.000.  Statistical significance was set at p < .05 unless otherwise noted as adjusted to protect against familywise error. 
[bookmark: _Toc187146164]3. Results 
[bookmark: _Toc170400360][bookmark: _Toc187146165]3.1 Descriptive statistics
The study sample consisted of 3300 men, with a mean age of 47.8 years (range 19 – 96), evenly represented across age bands. Over a quarter of the sample population (28.3%) had obtained a degree or higher, and under a fifth had not obtained any qualifications (17.2%). The majority reported having White ethnicity (92.6%), and most were neither vegetarian nor vegan (97.7%). A full set of descriptive statistics is given in Table 15. 
[bookmark: _Toc186810730]Table 15 - Study Population Characteristics
	[bookmark: _Toc170400361]Population N=3300

	Categorical Variables
	N
	%

	Sex 

	Male
	3300
	100.0

	Age Groups  

	19-34
	910
	27.6%

	35-49
	918
	27.8%

	50-64
	793
	24.0%

	65+
	679
	20.6%

	No data
	0
	0.0%

	Ethnicity

	White
	3057
	92.6 %

	Black or Black British
	65
	2.0%

	Asian or Asian British
	118
	3.6%

	Mixed and Other Ethnicity
	57
	1.7%

	No data
	2
	0.1%

	Equivalised Household Income - Tertiles
	
	

	Highest Tertile
	1239
	37.55%

	Medium Tertile
	958
	29.03%

	Lowest Tertile
	652
	19.76%

	Unreported
	451
	13.67%

	Occupational Classes (NS-SEC 5) 

	Managerial and professional
	1525
	46.2%

	Intermediate occupations
	263
	8.0%

	Small employers & own account workers
	356
	10.8%

	Lower supervisory and technical
	320
	9.7%

	Semi-routine and routine
	704
	21.3%

	Never worked
	65
	2.0%

	No data
	67
	2.0%

	Educational Attainment 

	Degree or equivalent
	952
	28.9%

	Higher education below degree level
	315
	9.6%

	GCE, A-level or equivalent
	539
	16.3 %

	GCSE grades A-C or equivalent
	546
	16.6%

	GCSE grades D-G/Commercial /apprenticeship
	89
	2.7 %

	Foreign or other qualification
	166
	5.0 %

	No qualifications
	568
	17.2 %

	Still in FT education
	98
	3.0%

	No data
	28
	0.9%

	Continuous Variables
	Mean
	SE

	Age (Years)
	47.80 
	0.31

	Equivalised Household Income (Adjusted GBP)
	19362.73
	426.16

	Food Energy (kcals
)
	1933.20
	9.50

	Free Sugars (grams)
	62.85
	0.71

	AOAC Fibre (grams)
	20.19
	0.14

	Fruit and Veg (portions)
	4.18
	0.04


[bookmark: _Toc187146166]3.2 RPM consumption 
Mean daily consumption of URM varied significantly between survey years (Welch’s F (10,1284.05) = 6.16, p< .001); a Games-Howell post-hoc test demonstrated men’s average URM consumption fell between Year 1 and Year 11, from 50.13 g/day (SE=2.76) to 28.12 g/ay (SE=2.04), a 22.01 g/day decrease (95% CI [-33.1g to -10.91g], p < .001). Daily PM consumption also varied significantly between survey years (Welch’s F (10,1281.10, p < .001), and was found to have fallen between Year 1 and Year 11 from 43.80 g/day (SE=2.46) to 35.81 g/day (SE=2.25), a decrease of 8.00 g/day (95% CI [-18.76, 2.78]). However, this decrease in PM consumption was not statistically significant (p =.370) (Consumption by survey year is presented as Additional File 2.3). 
70 grams/day RPM combined and SES
The proportion of men meeting the 70-gram/day recommendation increased by 24.5 percentage points over the 11 years of the survey; in 2018/19, 62.6% of men were meeting the recommendation. Chi-square tests of independence demonstrated significant relationships between meeting the recommendation and age groups (χ2 (3) = 8.61, p=.035, Cramer’s V = .05), ethnicity (χ2 (3)=60.42, p<.001, Cramer’s V = .14), qualification level (χ2 (5) = 31.36, p<.001, Cramer’s V = .10), and occupation classification (χ2 (5) = 30.44, p<.001, Cramer’s V = .01), but not with income tertile (χ2 (3) = 6.13, p=.106, Cramer’s V = .04). Within the group of men exceeding the 70-gram recommendation, there was a stronger association demonstrated for men who had White ethnicity, had completed a GCSE (any result), commercial qualification or apprenticeship, were small employers or own account workers, or worked in lower supervisory or technical roles. Results are presented in a crosstabulation table as Additional File 2.4. 
URM and PM Consumption and SES
One-way ANOVAs assessed URM and PM consumption level differences between SES variables and URM and PM consumption across all 11 survey years. (Full results are reported as Additional Files 2. 5 and 2.6). For URM, the only variable to demonstrate significant variation between categories was occupational classification (NS-SEC5) (Welch’s F(6,415.10) = 4.59, p < .001). Average URM consumption was lowest in men with professional or managerial roles (37.89g, SE = 0.97) and highest in the small employers and own account workers group (47.73g, SE = 2.47). Games-Howell post hoc analysis showed this increase (9.84g, 95% CI [1.71g to 18.00g]) to be statistically significant (p = .008). 
[bookmark: _Toc170400363]For PM, mean consumption levels significantly differed across categories for age group (Welch’s F(3,1822.46) = 16.56, p < .001), ethnicity (Welch’s F(4,6.45) = 109.43, p < .001), qualifications (Welch’s F(8,384.36) = 10.44, p < .001), and NS-SEC5 (Welch’s F(6,409.93) = 9.87,  p < .001). There was no significant difference in mean PM consumption between equivalised income tertiles (Welch’s F(3,1421.59) = 2.00, p = .110). 
Within age groups, mean PM consumption was higher in the 19-34 age group (43.38g, SE = 1.47) than it was for those aged 35 - 49 (39.41g, SE = 1.32) 50-64 (30.98g, E = 1.32) and 65+ (30.98g, SE = 1.13), in that order. Games-Howell post hoc analysis showed a significantly higher level of PM consumption in men aged 19-34 compared with men 50-64 years (7.04g difference, 95% CI [1.95g to 12.13g], p = .002), and men aged 19-34 years compared with those aged 65 and over (12.39g difference, 95% CI [17.62g to 17.17g], p < .001). 
Compared to men with White ethnicity, who consumed the highest mean PM amount of all reported ethnicity groups (40.93g, SE = 0.73), there was significantly lower mean PM consumption in men with Black or Black British ethnicity (12.13 grams difference, 95% CI [1.97 to 22.30], p = .01), men with Mixed or Other ethnicity (21.62g difference, 95% CI [12.47g to 30.78g], p < .001), and men with Asian or British Asian ethnicity (33.47g difference, 95% CI [29.82g to 27.12g], p < .001). 
Men with a degree or above had lower levels of PM consumption than men in every other qualification category, with the highest mean difference between men with degrees or above (29.64g, SE = 1.12) and men with a GCSE D-G/Commercial qualification or Apprenticeship (55.58g, SE = 4.86). Games-Howell post hoc analysis found this increase to be statistically significant (25.94g difference, 95% CI [11.44g to 40.45g], p < .001). 
The lowest mean amount of PM consumption by NS-SEC5 was found in men holding professional and managerial occupations (33.14g, SE = 0.86) and men who reported never working (33.16g, SE = 5.20). Men holding semi-routine or routine occupations consumed the highest mean levels of PM (46.03g, SE = 1.73), statistically higher than the mean averages for all other occupational categories. 
[bookmark: _Toc187146167]3.3 Cluster Analysis
A two-step cluster analysis identified groups of men with similar URM and PM consumption patterns. Visual inspection of the agglomeration chart and dendrogram from the agglomerative hierarchical cluster analysis identified the widest and most well-separated distinction at the point of three clusters.
The subsequent k-means cluster analysis, performed using three clusters and applying survey weights, identified significantly different average consumption amounts for URM and PM consumed by men in each cluster. Multiple validation steps confirmed the robustness of this solution. The stability of these clusters was confirmed through analysis of two randomly selected 50% samples. A sensitivity analysis excluding outlier values found consistent cluster patterns, further supporting the robustness of the three-cluster solution. The temporal stability of the clusters was additionally demonstrated through sub-analysis comparing the earliest versus most recent three years of data, which identified similar cluster patterns across both periods (see section 3.4 for full temporal analysis results).
Based on these analyses, three distinct clusters were identified: a low RPM cluster (LRPM) (n = 1865.14), a high unprocessed red meat cluster (HURM) (n=770.46), and a high processed meat cluster (HPM). These clusters demonstrated clear differentiation in consumption patterns, with mean values for URM and PM consumption within each cluster presented in Table 16. The distribution of URM and PM consumption across these clusters is illustrated in Figure 4.
[bookmark: _Toc186810731]Table 16 URM and PM (grams/person/day) by Cluster
	Mean Values Within Clusters
	Low RPM
	High URM
	High PM

	Unprocessed Red Meat
	18.26 g
	93.43 g
	34.68 g

	Processed Meat
	20.49 g
	28.02 g
	98.87 g

	Number of participants (weighted)
	1865
	770
	664


[bookmark: _Toc170400364]


[bookmark: _Toc186811090]Figure 4 Unprocessed red and processed meat consumption by cluster membership
Abbreviations: RPM, Red and processed meat; URM, Unprocessed red meat; PM, Processed meat

[bookmark: _Toc187146168]3.4 Cluster Membership and Sociodemographic Characteristics  
Sociodemographic characteristics were calculated for each cluster and presented in Table 17. A chi-square test of independence was conducted between clusters and each sociodemographic variable: age group, ethnicity, income tertile, occupation classification and qualification level. All expected cell frequencies were greater than five. Small but statistically significant associations existed between cluster group membership and age group, ethnicity, qualification level, and occupation classification. No statistically significant associations were found between cluster group membership and the equivalised household income tertile level. 
The Low RPM cluster was over-represented by men age 65 and older, men with Asian or Asian British ethnicity, men in managerial or professional occupations; in the High URM cluster there were more men than expected who were small employers or own account workers; and in the high PM cluster there were more men than expected who were aged 19 – 49, were of White ethnicity, had completed a GCSE A-C or equivalent qualification, and worked in semi-routine or routine occupations.  Details of the cross-tabulation and post-hoc test values are summarised in Additional File 2.8. 
[bookmark: _Toc186810732]Table 17 Cluster membership characteristics
(Pearson chi-square test of independence, Cramer’s V)
[image: ]
RPM = red and processed meat; URM = unprocessed red meat; PM = processed meat

[bookmark: _Toc170400365]To assess whether there were temporal changes to the cluster patterns or associated sociodemographic characteristics, a sub-analysis was performed to compare the data from the earliest (2008/09 to 2010/11) versus the most recent three years of data (2016/17 – 2018/19). A two-step cluster analysis was performed for each sub-set of years, as per the method outlined above. Cluster patterns were similar across both sub-sets, with three distinct clusters identified within each aligned with clusters from all survey years (i.e., LURM, HURM, HPM). A chi-square test of independence was conducted between clusters and each sociodemographic variable: age group, ethnicity, qualification level, occupation classification, and income tertile. Full details of the temporal cluster analysis and related sociodemographic characteristics is reported in Additional File 2.9. 
In the LRPM cluster, several significant temporal shifts emerged. Young people (19-34) moved from non-significant levels to being significantly underrepresented (adjusted residuals -0.5 to -3.1). Men with White ethnicity became significantly underrepresented (adjusted residuals -1.6 to -2.3), while men with Asian/Asian British ethnicity shifted from significant overrepresentation (adjusted residual 3.1) to non-significant levels (adjusted residual 1.7). Degree holders moved from non-significant to significant overrepresentation (adjusted residuals 1.7 to 3.2), and those in routine/semi-routine roles became significantly underrepresented (adjusted residuals -0.8 to -2.5).
The HURM cluster showed fewer dramatic shifts over the period. The most notable change was among small employers and own account workers, who moved from significant overrepresentation (5.2) to non-significant levels (3.1). Men having Mixed or Other Ethnicity shifted from significant overrepresentation (adjusted residual 2.8) to non-significant levels (adjusted residual -0.6). Most other groups maintained relatively stable representation patterns in this category.
The HPM cluster shifted in several categories. The 19-34 age group shifted from non-significant levels to significant overrepresentation (adjusted residuals 0.2 to 3.4), while men in routine and semi-routine occupations showed a trend toward stronger overrepresentation (adjusted residuals 1.9 to 3.9). Similarly, men with White ethnicity moved from non-significant to significant overrepresentation (adjusted residuals 1.1 to 3.8). Degree holders became significantly underrepresented (adjusted residuals -1.6 to -3.4), while GCSE Grade A-C holders showed an interesting shift from non-significant levels to significant overrepresentation (adjusted residuals 0.8 to 3.4).
[bookmark: _Toc187146169]3.5 Logistic regression
A main effects multinomial logistic regression was performed to ascertain the effects of age, ethnicity, occupational class, qualification and income on cluster membership.  The reference category was set at LRPM. There were 105 residuals with values larger than 2 (3.18%) and no values higher than 3; all were kept in the analysis. Inspection of variance inflation factors demonstrated no collinearity between continuous variables with respect to the dependent variable. The Box-Tidwell analysis demonstrated age (p = .903) was linearly related to the logit of the dependent variable; food energy (p < .001) did not show linearity with the logit and was not used in the model. In an initial model, all variables were significant to the model's fit. The model was statistically significant, χ2(30) = 250.11, p < .001. The model explained 9.4% (Nagelkerke R2) of the variance in cluster membership. All results are reported in Table 18. 

[bookmark: _Toc186810733]Table 18 – Multinomial Logistic Regression
Primary effects logistic regression predicting the likelihood of belonging in the High URM or High PM Cluster based on age, ethnicity, qualifications, occupation and equivalised household income
[image: ]

The odds of membership in the HURM cluster versus the LRPM cluster were significantly higher for men in lower supervisory or technical occupations by nearly 50% and over twice as high for those who were small employers or own account workers than for men in professional or managerial roles. The odds of membership in the HPM cluster versus the LRPM cluster decreased with age and were over 95% lower for men of Asian or British Asian ethnicity than for those of White ethnicity. Men with a degree or equivalent had significantly lower odds of belonging to the HPM cluster than men with any other type of qualification, except for men with higher education below degree level, where the difference in odds was not significant. Men who were small employers or own account workers, those in lower supervisory or technical roles, and men in semi-routine or routine occupations all had approximately 80% higher odds (p < .001 for all) of being in the HPM cluster than the LRPM cluster, compared with men who held professional or higher managerial roles.
A binomial logistic regression was performed to identify the effects of the same variables on membership in either the HURM or HPM cluster (i.e., LRPM was filtered out for this analysis).  The reference category was set at HURM. Two standardised residuals with values of 2.5 and -2.0 standard deviations were kept in the analysis. Inspection of variance inflation factors demonstrated no collinearity between continuous variables with respect to the dependent variable. The Box-Tidwell procedure demonstrated income (p = .658) and food energy (p = .907) were linearly related to the logit of the dependent variable; age (p = .01) did not show linearity with the logit and therefore was used as a categorical variable in the model. Table 19 presents these findings. 
In an initial model, fit by adding each variable of interest stepwise, the variables of equivalised income and qualification level were shown to have no significance or effect on the model's fit. Three of the five predictor variables - age, ethnicity, and occupation class - were statistically significant and retained in the final model. The model was statistically significant, χ2(11) = 123.09, p < .001. The model explained 11.1% (Nagelkerke R2) of the variance in cluster membership and correctly classified 61.3% of cases. 
Looking at the odds of being in the HPM cluster versus the HURM cluster, men aged 50 and over had significantly lower odds of belonging in the HPM cluster: men aged 50-64 had 31% lower odds, and men over 65 had 60% lower odds than men aged 19 - 34. Men with Asian or British Asian ethnicity had over 96% lower odds of being in the HPM cluster than men with White ethnicity. Two occupations were associated with higher odds of being in the HPM cluster. Men with lower supervisory or technical jobs were 33% more likely, and men working in semi-routine or routine jobs had twice the odds of being in the HPM cluster than men with other jobs (Exp(B) = 2.24, 95% CI 1.61 to 2.88). 
[bookmark: _Toc186810734]Table 19 Primary Effects Binomial Logistic Regression
Logistic regression predicting the likelihood of belonging in the High Processed Meat Cluster (based on age, ethnicity, and occupation classification (NSSEC5)
[image: ]  
Variable(s) entered on step 1: Age groups adults, Ethnicity, Occupation Classification (NS-SEC5)
Adjusting the model for food energy didn’t significantly improve the model's fit (additional file 2.8). The adjusted model was statistically significant (χ2(12) = 159.33, p < .001), explained 14.2% (Nagelkerke R2) of the variance in cluster membership, and correctly classified 61.5% of cases. All predictor values remained significant and retained their strength and direction of prediction, except that men aged 50-64 were still less likely to be in the HPM cluster than the HURM cluster, but the odds ratio was no longer significant. 
[bookmark: _Toc170400367][bookmark: _Toc187146170]4. Discussion 
[bookmark: _Toc187146171]4.1 Main Findings 
Analysis of eleven years of NDNS data shows distinct differences between men with different patterns of RPM consumption, including significant differences between men with high levels of URM versus high PM consumption. In the years 2008/9 to 2018/19 of men in the UK who exceeded a daily average of 70 grams of RPM, there were more participants than expected who had White ethnicity, a GCSE (any result), commercial qualification or apprenticeship as their highest level of qualification, and who were small employers or own account workers, or who worked in lower supervisory or technical roles. Within RPM patterns, three clusters were identified: a low RPM cluster, a high URM cluster and a high PM cluster. Participants had higher odds of belonging to the high URM cluster than the LRPM cluster when they held a highest qualification below university degree level, worked in a lower supervisory or technical role or were a small employer or own account worker. Higher odds of belonging in the HPM cluster compared to the LRPM cluster were found for younger men, those with White ethnicity, those with qualifications below any university study who held any job other than a professional or higher managerial role or were in the lowest tertile of household income. Increased odds of belonging in the HPM cluster compared with the HURM cluster were identified for men with younger age (19 – 34), White ethnicity, or working in a semi-routine or routine occupation. 
Alongside data from the full 11 years of survey data, temporal patterns across LRPM, HURM, and HPM clusters show that while some demographic and occupational signatures remained relatively stable across all 11 survey years, some shifts have developed over time and become more pronounced. Temporal analysis of the LRPM cluster demonstrated that over time, young people (19-34) moved toward significant underrepresentation, and routine/semi-routine workers became significantly underrepresented, while the substantial overrepresentation of managerial and professional occupations remained consistent. For the HURM cluster, temporal analysis showed relatively few dramatic shifts, with the main change being small employers moving from significant overrepresentation to non-significant levels.  Observed shifts in the HPM cluster include an increase in overrepresentation among 19-34 year olds, men with White ethnicity and men in routine/semi-routine occupations. There was also a consistent and significant underrepresentation of managerial/professional groups in the HPM cluster. While not changing the key findings of the main analysis or the sociodemographic characteristics most associated with URM and PM consumption, the identified trend of increasing gaps within certain groups highlights the importance of targeted interventions that give particular consideration to both occupational contexts and age-related preferences, particularly for reducing PM consumption among younger adults and routine/semi-routine workers.
Dietary guidance to reduce combined RPM is included in the food-based dietary guidelines of multiple countries globally, including the UK (403, 404).  The current UK recommendation for RPM was initially set in 2010 to reflect the potential increase in colorectal cancer, and research suggests eating less RPM is also associated with lower risks for various negative health outcomes. However, research has clarified that PM and URM are associated with different health risk levels.  A meta-analysis of studies assessing associations between RPM and colon cancer reported both URM and PM to have significant dose-response relationships, where an incremental increase of 100 grams of PM consumption (RR 100g/d: 1.12, 95% CI 1.06, 1.19) was associated with a similar relative risk increase as each incremental 50 grams of URM (RR 50g/d: 1.17, 95% CI 1.10, 1.23) (123). The significant relative risks of type 2 diabetes, cardiovascular disease and dementia have also been found in a dose-response pattern for both PM and URM consumption, where the relative risk is higher, and the increment associated with increased risk is lower for PM than for URM (367, 368). 
The findings in this study support other research using the UK Biobank cohort, demonstrating that compared to men in lower SES populations, those in higher SES occupation and education categories consume less combined RPM (372). Other research using NDNS survey data identified NS-SEC occupation status levels connected to lower meat consumption (127, 128). The proxy measures used to explore SES and RPM consumption - job role, income and education level – connect to a broader classification of social class standing known as the Weberian view of social class, which has been shown to link significantly to self-reported health and clinically measured health outcomes (405). However, these characteristics reflect a different social driver underpinning the relationship between SES and diet, making it good research practice to assess multiple aspects of social class as each may offer distinct insight into health behaviour (406-408). This analysis identified varying differences across all socio-demographic variables between men with differing URM and PM consumption, reinforcing other research showing that men with lower SES consume higher amounts of these types of meat. In an analysis of UK Biobank data, Carrasco-Martin et al. found that higher levels of income were associated with lower consumption of URM and PM, while higher levels of education were associated with lower PM consumption but had no significant difference with other education levels regarding URM consumption (409). 
Men working in lower supervisory and technical occupations and men who were small employers or who were own account workers had higher odds of belonging in the HURM cluster than the LRMP cluster, while men working in routine or semi-routine jobs had 80% higher odds of belonging in the HPM cluster than the LPM cluster and more than twice the odds of belonging in the HPM cluster than the HURM cluster. Men working in a professional or managerial role had lower odds of belonging to the HURM and HPM clusters compared with every other occupational class, other than men who never worked who had non-significantly lower odds of belonging to the HPM cluster. 
On its own, the connection between occupation and URM and PM consumption is not clear in light of existing literature regarding influences on eating behaviour. For example, evidence suggests that increased levels of stress are associated with increased levels of unhealthy dietary behaviour, and as lower SES roles were thought to be connected to increased levels of stress, this could have been a link between occupation and RPM consumption (410, 411). However, other research has found lower SES occupations to be associated with lower amounts of work-related stress, and it remains unclear whether there is a link between SES, occupation and health (410-412).  The potential for occupation to influence RPM consumption through lower income levels is suggested by findings in our study where the lowest tertile of household income was associated with lower RPM consumption; although, these findings should be interpreted with caution due to the high number of no responses within the data set. 
While URM and PM consumption patterns are significantly associated with these different sociodemographic variables, they explained a relatively small proportion of the variance between cluster membership within regression models. For membership in HURM or HPM versus LRPM, only 12%, and only 9% of the variance was explained by the sociodemographic variables included in the regression models. This reflects the breadth of influence on dietary behaviour and the complexity and underlying mechanisms through which SES influences this behaviour, and that factors other than SES have a considerable influence on men’s URM and PM dietary patterns (413, 414).  
Implications for Interventions to Reduce RPM
The differences in population subgroups and URM and PM consumption patterns by population subgroups identified in this study reflect a broader pattern in the UK, where individual-level SES is strongly linked to health inequalities (415). Where interventions are designed to reduce RPM consumption, at a minimum, they should not exacerbate inequalities by having a greater positive effect in more advantaged sections of the population than in those with less advantage (416). Targeting RPM consumption, without consideration of differences between men who eat high amounts of URM or PM may have the effect of widening health inequalities, and it may be that this effect may already be making an impact. The percentage of men exceeding the 70-gram/day recommendation has decreased steadily since 2011/12, a dietary shift attributed in part to a combination of clear government standards, broad media coverage of health risks, effective public campaigns, and the emergence of alternative products (i.e., meat substitutes) (417). However, the current analysis shows that between 2011/12 and 2018/9, men’s URM consumption fell (22.0-gram decrease, p < .001), but there wasn’t a significant drop in PM consumption, and men who eat high amounts of PM are less likely to have high SES.  Interventions designed to reduce RPM consumption and influence men eating high levels of RPM or even URM may not influence men who consume high levels of PM and may therefore have the potential to exacerbate health inequalities. Findings suggest that interventions aimed at reducing URM would not influence men who consume high levels of PM and may have the potential to exacerbate health inequalities. 
[bookmark: _Toc187146172]4.2 Strengths and limitations
Strengths of this study include a large nationally representative UK study population of 3300 men that used robust sampling methods and survey weighting, meaning results from this analysis are broadly generalisable to the UK population. This study is not the first analysis of RPM consumption within NDNS data (126). Still, it is the first to explore and identify distinct patterns within this consumption related to high or low consumption of URM separate from PM and to compare these patterns to sociodemographic variables of the men in each group.  
Limitations of this study include limitations of dietary survey data generally and the risk of various types of bias inherent in this type of data collection (122).  Underreporting intake is a recognised risk of self-reported food diaries within nutritional research and may be more pronounced in lower SES population groups (418, 419).  
Findings related to some variables of interest must be cautiously approached due to small numbers (e.g., Black and Black British men) and where data were not recorded for a substantial proportion of the study population (e.g., equivalised household income).  Outliers regarding URM and PM consumption were identified in the analysis, and the decision was taken to retain them within the analysis as part of natural variation in the study population. However, with the large study population and use of both ANOVA and logistic regression techniques that are resilient to outliers, the effect of these outliers was minimised.  Further, sensitivity analysis with outliers removed found similar findings to primary analyses, both in terms of strength and direction. 
Generalisability of findings to populations outside of UK -resident men is limited, e.g., to women or to men residing in other countries. The limited selection related to sex within the questionnaire (i.e., male, female, prefer not to answer) presents a broader issue in that it did not allow for the collection of data for transgender men; more broadly, this limitation within dietary research more generally prevents a broader and more complete understanding of dietary patterns, limiting results to a binary consideration of gender. 
[bookmark: _Toc170400368][bookmark: _Toc187146173]4.3 Conclusion and Significance
RPM consumption measured as a single value does not capture significant variation in the consumed amounts of URM and PM or the differences between men who eat high amounts of one versus the other. Understanding consumption patterns unique to PM, separate from those related to URM, is essential to identifying differences in influencing factors and interventions that could reduce the consumption of RPM in UK men. Differences in population subgroups and URM and PM consumption patterns indicate that tailored interventions may be necessary.  
[bookmark: _Toc187146174]3.4 Additional analysis: RPM and healthy dietary measures
Section 4.3 presented a data analysis to partly address the first objective of this thesis: to explore RPM consumption among men living in the UK.  It explored what RPM men eat, in what patterns, and how their characteristics vary between these groups. However, it did not explore men’s RPM consumption in relation to their wider dietary pattern, which is the final research question with the first objective. 
In the systematic literature review, Study 1 identified there is equivocal and potentially conflicting evidence related to how men’s RPM consumption is influenced by health beliefs. Dietary patterns are defined by more than only RPM consumption, and other research has demonstrated that high RPM consumption is often a feature of less healthy dietary patterns overall (420-423). However, there is a gap in evidence related to how URM and PM consumption compare within wider healthy dietary patterns.  This section presents the results of an analysis aiming to fill this gap, which was made using the same data set and similar techniques to the analysis presented in section 4.3. 
[bookmark: _Toc187146175]3.4.1 Introduction
Due to its association with poor health, high RPM consumption is widely used as a marker for unhealthy diets. Other dietary measures, such as low consumption of free sugars and higher consumption of AOAC fibre and fruits and vegetables, are associated with healthier overall dietary patterns and lower risk of a wide range of poor health outcomes, including obesity, type 2 diabetes, cardiovascular disease, and dental caries (424-427).  However, the extent to which RPM consumption has been shown to occur alongside this other dietary behaviour varies (428-431). 
The connection between dietary patterns and sociodemographic characteristics has also been well established. Men and people in lower SES populations in the UK have lower overall dietary quality scores, and to consume fewer fruits and vegetables and less dietary fibre (214, 372, 409, 432). Men’s views of RPM and health may have conflicting impacts on their consumption; some health views related to RPM appear to facilitate consumption (e.g., holding a belief that high protein consumption is beneficial to health), whereas other health beliefs may act as a barrier (e.g., holding views of RPM as detrimental to health and avoiding consumption on that basis) (208, 294, 433).  However, these views have not been explored specifically for different types of RPM, and it is not established how men’s consumption of RPM may vary in association with other healthy dietary behaviours. Assessing potential patterns between different types of RPM and other healthy food choices may provide insight into how men adopt healthy eating recommendations into their broader dietary patterns. 
To assess links between URM and PM consumption and healthy dietary behaviours, three proxy measures were chosen based on their association with healthy dietary patterns: free sugars, AOAC fibre and fruit and vegetable consumption.  Lower consumption of free sugars and higher consumption of AOAC fibre and fruits and vegetables are associated with healthier overall dietary patterns and lower risk of a wide range of poor health outcomes, including obesity, type 2 diabetes, cardiovascular disease, and dental caries (424-427).  
[bookmark: _Toc187146176]3.4.2 Methods
Dependent variables were URM and PM consumption, defined as in the analysis above. Independent variables of interest were selected dietary variables as reported in the NDNS and represent aggregated values taken from all food consumption recorded in the participant's food diary (390).  The variable ‘free sugars’ reflects the definition of the Scientific Advisory Committee on Nutrition (SACN) and includes all forms of sugar added to food or drink (monosaccharides and disaccharides), and any naturally present in honey, syrups and fruit juice (434).  Dietary fibre consumption (average grams/person/day) is calculated using the AOAC method and represents the total amount of fibre present in the food, including soluble and insoluble fibre (435).   Fruits and vegetables (average portions/day/person) measure the number of servings consumed based on criteria of 80 grams/portion (390). 
Differences in average consumption per day for free sugar (grams), AOAC fibre (grams), fruit and vegetables (portions) and average energy (kcals) were assessed using analysis of variance (ANOVA), which is tolerant of non-normal distribution with minimal risk to Type I and Type II errors (395, 396). Levene's Test of Homogeneity of Variance was run on each category grouping; where it was found to be violated, Welch’s F test was used to assess the significance of overall variance within variable categories. Significant results were further examined for differences between variable categories with Turkey or Games-Howell post hoc tests. Results are reported as means with 95% confidence intervals and presented in full in Additional File 2.9
[bookmark: _Toc187146177]3.4.3 Results
One-way ANOVAs assessed differences in consumption level differences between cluster membership for average daily consumption of three dietary measures: free sugars (grams), AOAC fibre (grams), fruit and vegetables (portions). All variable comparisons were found to have significant heterogeneity of variance and were assessed using Welch’s ANOVA.  
A statistical difference between the three clusters was found for mean daily grams of free sugar (Welch's F(2, 1358.44) = 40.64, p < .001). Games-Howell post-hoc testing showed significantly higher free sugar consumption in the high PM cluster (76.1g) than either the high URM cluster     (-12.6g difference, SE = 2.35, p < .001), or the low RPM cluster (-18.2g difference, SE = 2.04, p < .001).
For AOAC fibre, median grams per day were not statistically different between clusters (Welch's F(2, 1640.77) = 1.22, p = .295). Post-hoc analysis showed mean grams per day were lowest in the High URM cluster (19.8g) and increased slightly in the High PM cluster (0.42g difference, SE 0.35, p = .467) and Low RPM cluster (0.49g, SE = 0.32, p = .969), but none of these differences were statistically significant.
A statistical difference between the three clusters was found for the mean number of daily portions for fruit and vegetable portions (Welch's F(2,1562.78) = 25.09, p < .001). Post-hoc pairwise comparisons showed median portions to be significantly lower in the High PM cluster (3.6 portions, SE = 0.08) than in both the Low RPM cluster (-0.70 portion difference, p < .001)) and High URM cluster (-0.66 portion difference, p < .001). There was no significant difference in median number of portions per day between the High URM cluster and High PM cluster (Games-Howell post-hoc p = .913). 
[bookmark: _Toc187146178]3.4.4 Relevance of Findings
This analysis found that while consumption of dietary fibre consumption was not significantly different between clusters, men in the HPM cluster consumed more free sugar and fewer portions of fruit and vegetables than men in the HURM and LRPM clusters. This suggests that less healthy dietary patterns may be more strongly associated with high PM consumption but not with high URM consumption. Other research has indicated that unhealthy dietary patterns characterised by PM consumption are linked with other health behaviours, such as smoking status, and that together, these are linked to SES characteristics (423). 
These findings are relevant first because identified links between increased PM consumption and poor health outcomes are significantly larger when part of a diet with low amounts of fruit and vegetables (104). Second, this provides some inferential evidence that men who consume high amounts of PM are not generally following recommended guidance for healthy eating behaviour. The broader inference is that consumption of PM may not be driven by a belief in its healthfulness, whereas health beliefs may not act in the same way for men consuming large amounts of URM.  
[bookmark: _Toc187146179]3.5 Summary of Chapter
This chapter presented a secondary data analysis investigating consumption patterns of URM and PM in men living in the UK and the sociodemographic characteristics associated with them. It presented an analysis of data from a UK-specific population to examine dietary patterns specific to UPR and PM and how they may be associated with men’s sociodemographic characteristics or with their other dietary behaviours. This study followed on from key findings and evidence gaps of Study 1 in four ways:
1. The study population was strictly limited to men residing in the UK. 
2. URM and PM were analysed separately to explore the variation in consumption patterns unique to each. 
3. Multiple SES characteristics of men consuming patterns of high and low URM and PM were investigated for distinct patterns.
4. Associations between high RPM consumption and dietary other health behaviours (e.g., fruit and veg consumption) were investigated to assess how RPM consumption may be connected to different dietary health behaviours across different SES population groups. 
This study addressed the first research objective of this thesis: to explore the who and what aspects of RPM consumption among men in the UK.  The analysis demonstrated that from 2008/9 to 2018/19, men living in the UK ate distinctly different URM and PM patterns, and there were significant differences in the groups' sociodemographic characteristics and dietary behaviours.  This finding adds several points to the overall aim of this thesis. 
First, it has expanded the understanding of patterns of RPM consumption. There were differences identified between men who ate below and above the 70 grams/day of combined RPM recommended limit; men who had Asian or British Asian ethnicity, those who were in a professional or managerial occupation or who held a degree or higher qualification were more likely consume less than 70 grams of RPM per day. However, the men who ate high amounts of RPM fell broadly into two groups, with one consuming a high amount of URM and the other consuming a high amount of PM.  These differences within RPM consumption levels are meaningful, first because health risks associated with PM are higher than those associated with high URM consumption, and second because SES characteristics and other healthy diet behaviours associated with high PM consumption reflect broader health inequalities in the UK.   
Second, this analysis has shown high URM and high PM consumption in men with different sociodemographic characteristics, but the underlying drivers of what is influencing these differences is not apparent.  Men who work in roles with more discretionary control and authority (e.g., professional, managerial) are less likely to consume more than 70 grams of RPM daily or be in the high PM cluster.  Comparatively, the odds of being in the high PM cluster were over twice as high for men with semi-routine or routine jobs, with no discretionary control and minimal to no chance for job promotion. This pattern requires more research to understand better if there is a structural aspect to these occupations (e.g., ability to structure work schedules and mealtimes to facilitate access to different foods), a social aspect (e.g., it’s the norm within these roles), or a financial issue (i.e., routine jobs provide lower levels of income) that would lead to purchasing of PM versus URM, which has a higher price point. 
The financial aspect of this also requires more investigation. In this analysis, compared with men having household incomes in the highest tertile, those in the lowest tertile also have lower odds of being in the high PM cluster, which may suggest an issue regarding meat’s affordability. Adjustment for total food calories did not alter this relationship, reducing the possibility that low PM consumption was a marker of lower food consumption overall. These findings, therefore, highlight the need for further investigation into the relationship between affordability and both URM and PM consumption. 
Regarding age, it was a consistent finding that advancing age was associated with reduced PM consumption, with men over 65 consuming the lowest average amount of PM. Young men (age 19 – 34) were most likely to consume high amounts of PM, with men up to 50 more likely to belong in the high PM cluster than the high URM cluster. However, there was no significant difference in URM consumption associated with age. This finding demonstrates interventions to reduce PM consumption may be more effective if targeted to working-aged men. 
Lastly, this analysis has added to the evidence base on broader dietary patterns of men who eat high amounts of URM and PM. Men in each RPM cluster were shown to have significantly different levels of free sugar and fruit and vegetable consumption. Men in the HPM cluster consumed the
[bookmark: _Toc186810735]Table 20 - Summary of sociodemographic and dietary behaviours associated with URM and PM consumption patterns
	
	More likely
	Less likely

	Low RPM
	Age (65+)
Asian or Asian British ethnicity
Degree or any university below degree level
Managerial or professional occupation
Fewer grams of free sugar
More portions fruit and vegetables
	Age 19 – 34
White ethnicity
GCSE (any result)
Commercial qualification or apprenticeship
Small employers & own account workers
Lower supervisory & technical
Semi-routine & routine roles
More grams of free sugar
Fewer portions fruit and vegetables

	High URM
	Small employers & own account workers
Lower supervisory & technical roles

	Degree or equivalent
Some university below degree level
Asian or Asian British ethnicity
 Managerial or professional occupation

	High PM
	Younger age groups 
White ethnicity
Semi-routine & routine occupations
More grams free sugar
Fewer portions fruit and vegetables
	Odds ratio reduces with age
Asian or Asian British ethnicity
Managerial or professional occupation
Degree or equivalent
Further education below degree level
Fewer grams free sugar
More portions fruit and vegetables


highest amounts of free sugar, and the lowest amounts of fruit and vegetables.  Because HPM consumption is associated with other unhealthy dietary behaviours and lower SES characteristics that mirror national UK health inequalities more broadly, any intervention to reduce RPM consumption should consider these associations and seek to improve overall dietary patterns in these groups, while avoiding the risk of exacerbating dietary behaviour inequalities. 
Overall, findings from this study showing significant differences in sociodemographic characteristics and dietary behaviours between men eating high amounts of URM compared to those eating high amounts of PM suggests that interventions aimed at reducing URM would not influence men who consume high levels of PM and may have potential to exacerbate health inequalities. 
Following on from Study 1 and Study 2, there remain gaps to be addressed in the final study: 
1. Understanding URM and PM consumption, dietary behaviour and sociodemographic characteristics and their overlapping patterns within the population of UK men does not answer the question of why these variations and patterns occur, or what factors influence them. 
2. The findings of Study 1 and Study 2 leave it unclear how knowledge and beliefs regarding health influence men’s RPM consumption and whether this differs for URM versus PM. 
3. Both Study 1 and Study 2 do not elucidate how financial position, and affordability may influence the amount of RPM a man consumes. 
4. Quantitative data used in Study 1 and Study 2 cannot provide insight or understanding of how men experience and view the context and meanings related to RPM consumption and its influencing factors. 
To address these gaps, the final study of this PhD thesis will explore in more depth to produce a more nuanced and complex picture of why and how men consume URM and PM.  Using semi-structured interviews, Study 3 will use a reflexive thematic analysis design to explore and thematically describe men's influences and experiences regarding their URM and PM consumption. This qualitative study explores men’s experiences with RPM consumption and presents a thematic summary to describe and explain these influences. 
This research will help gain further insight into what URM and PM men living in the UK consume, what factors influence these consumption patterns, and how they view and experience this within daily life. The goal is to understand RPM consumption and its influences in rich detail to identify effective strategies to reduce RPM consumption among men living in the UK. 


[bookmark: _Toc172629320][bookmark: _Toc187146180]Chapter 4 – Why do men living in the UK eat red and processed meat? A Reflexive Thematic Analysis. 
This chapter presents the third stage of my PhD research in which I conducted a reflexive thematic analysis study through semi-structured interviews to explore why men in the UK eat red and processed meat. An introduction to the research will be presented, followed by a publication-format paper that documents the study and its findings. The chapter will conclude with a summary of the research, its key findings and how they connect to findings from stages one and two of my PhD. 
[bookmark: _Toc163983595][bookmark: _Toc171350564][bookmark: _Toc172629321][bookmark: _Toc187146181]4.1 Introduction
This chapter presents the third study of this thesis and contributes to the second objective of this thesis: to explore the factors influencing RPM consumption among men living in the UK. To best identify interventions to change health behaviour, it is essential to understand what factors or forces influence this behaviour and the interrelationship between them (133, 149). The aim of Study 3 was to add to this understanding by developing a rich, detailed thematic description of the complex and diverse influences shaping the choices and patterns of URM and PM consumption among men in the UK and any SES variances therein. It adopted a social constructivist approach using reflexive thematic analysis to develop a rich thematic portrait to describe and explain the interrelated experiences and views that contribute to the RPM-related eating practices of men in the UK. 
To the best of the researcher’s knowledge, this study is the first to qualitatively investigate factors that lead to the choice and consumption of URM and PM among men in the UK in the context of high and low consumption, and varied SES characteristics. 
[bookmark: _Toc163983596][bookmark: _Toc171350565][bookmark: _Toc172629322][bookmark: _Toc187146182]4.2 Rationale for Conducting Qualitative Research
The first two studies in this PhD provided insight into the RPM consumption behaviour of men in the UK but did not allow for a clear understanding of how men experience and view these related factors. Study 1 identified factors that influenced men’s RPM consumption. However, these studies were not focused on factors related to URM or PM separately, nor did they explore variation between SES characteristics or on men living in the UK. Finally, the included studies only reflected quantitative data that didn’t capture the complexity and nuance within these influences, which was evident in the potential relationship between traditional masculinity and health behaviours. 
Study 2 identified clear differences between patterns of high URM and PM consumption among men living in the UK. It also demonstrated significant variation in the sociodemographic characteristics and dietary behaviours of men in each group. However, by the nature of the quantitative data set used in the analysis, Study 2 could not elucidate the underlying pathways to RPM consumption behaviour in terms of its influencing factors. 
Study 3 built on these findings from the previous two studies. It used a qualitative research design and semi-structured interviews to capture nuanced and complex data on the lived experience of and influences on URM and PM consumption in men in the UK, including any variation in experienced influences that may exist between men with different URM and PM consumption patterns, or with varied socioeconomic and demographic characteristics. These data were then used to develop a thematic description of men’s experiences related to their RPM consumption and the factors that influence it. 
[bookmark: _Toc171350566][bookmark: _Toc172629323][bookmark: _Toc187146183]4.3. Qualitative Methodology
Qualitative research aims to comprehend a particular issue's meaning and subjective understanding by exploring emerging questions and then analysing and interpreting the thematic patterns within research (2, 3).  It is generally grounded in the constructivist worldview of ontology, which holds that individuals assign deep meaning to their experiences and the contexts within which these occur and that these meanings are continuously created and recreated  (2, 3).  Qualitative research is well suited to answering questions where detailed understanding and in-depth detail are needed to understand behaviour (436). In the case of this PhD research question, an analysis of national data and a review of existing literature have produced quantitative data to show patterns of consumption, demographic and socioeconomic characteristics, and factors that are shown to have an influence on RPM choice or intended consumption within descriptive or experimental studies. However, the lived experience, views, attitudes, and experiences of UK men is missing from the evidence base; it is this gap in the published literature that 3 aims to fill.
[bookmark: _Toc171350567][bookmark: _Toc172629324][bookmark: _Toc187146184]4.3.1 Reflexive Thematic Analysis
Thematic analysis (TA) describes a cluster of methods and techniques used within qualitative research and data analysis. Its central function of analysis is reporting themes that relate to the aim of the research question. TA has been described as having theoretical flexibility in that it can be adapted to different ontological and epistemological perspectives; Braun and Clarke have classified TA into three separate types along the continuum between positivist and constructivist worldviews (437). As one of these approaches, Reflexive TA sits firmly within a constructivist approach and rejects (post) positivist values and the notion that the aim of analysis and interpretation is to identify objective truth. Instead, the reflexive TA researcher’s perspective and experience are acknowledged as inextricable from their interpretation of results; the researcher’s task is not to identify objective truths in the data but to develop and create themes and meaning from the data based on a deep engagement and systematic, rigorous approach. Therefore, reflexive TA doesn’t allow for a notion of accuracy within findings or an aim to reduce or remove bias and considers a researcher’s subjectivity as a key aspect of successful reflexive TA research (438). 
Thematic analysis can be viewed as a series of methods rather than a complete methodology. However, Braun and Clarke argue that when research is designed with philosophical coherence and aligns its methods to produce an overarching methodological integrity, these methods coalesce to form a cohesive and meaningful research methodology.  Key to this, and to maintaining high quality within reflexive TA research, is reflexivity and transparency that demonstrate the researcher ‘owns’ their theoretical and methodological perspective (439).  Elliott et al. (439) described the idea of ‘owning’ as acknowledging and disclosing personal beliefs and assumptions that may influence findings and considered it a key marker of quality within quantitative research. This requires transparency about biases and theoretical orientations and allows readers to critically evaluate the researcher’s understanding of the phenomenon under study. Another line of thinking (outlined by Chamberlain in 2012) (440) holds that the use of a ‘pre-canned’ methodology can act as a shortcut for researchers, and doesn’t require them to fully consider the underlying epistemological assumptions or theoretical thinking behind the methods; it can be preferable to begin with selecting methods that are theoretically coherent and fit the research question’s aim.  This is the approach taken within this study. 
[bookmark: _Toc171350568][bookmark: _Toc172629325][bookmark: _Toc187146185]4.3.2 Philosophical Positioning  
Reflexive TA supports various philosophical perspectives that emphasise subjectivity, interpretation, and the social construction of knowledge (437). ​ Like much qualitative research, the overarching orientation of reflexive TA is a social constructivist worldview.  This view opposes a positivist worldview that holds we can positively understand absolute truth, or post-positivism, which considers truth to be mostly absolute, albeit with an agreed caveat that this understanding is inherently imperfect and incomplete (2, 438).  In contrast, social constructivism is a theoretical tradition that holds there is no absolute truth, but rather there are multiple and varied meanings created by individuals about their experiences in the world, i.e., meaning is socially created and holds no independent external validity (3, 441). Knowledge is dynamic, as how individuals interact within the world creates and changes meaning based on context related to social, cultural, and historical perspectives. Research undertaken within this perspective rests on the understanding that its aim is not to reveal or discover knowledge but rather to develop and create it and that it will always remain intertwined and complicit with the researcher’s own perspectives and contextual experiences(437). 
To maintain philosophical coherence, I have adopted an ontological position of critical realism within this study. Critical realism holds that truth and reality exist but are only possible through our experiences with them. Our actions and experiences as humans give rise to our perspective and the context in which our truths exist.  This view is also philosophically consistent with my experiential orientation, whereby a participant’s thoughts, feelings and experiences reflect their internal states, and all interpretations must be considered as an extension of what meaning the participant gives to the experience (442, 443).  With this perspective, analysis will not seek to examine the socially constructed meaning of the experiences but will focus on what the experiences mean to the individuals within their internal states and subjective perspectives. 
These philosophical perspectives form the basis for reflexive TA, which strongly emphasises subjectivity, interpretation, and recognising the researcher’s role in shaping the analysis. These perspectives underscore the importance of critically examining the social and cultural context within which research occurs and considering the power dynamics that shape knowledge production. In this way, reflexive TA seeks to go beyond a positivist understanding of knowledge and instead embraces the complexities and nuances of qualitative research.​
[bookmark: _Toc172629326][bookmark: _Toc187146186]4.3.3 Other theoretical assumptions
Braun and Clarke suggest that the researcher should clarify two additional theoretical assumptions at the beginning of an RTA: deductive versus inductive reasoning, and semantic versus latent coding strategy (437).
A hybrid approach will be taken in terms of deductive and inductive logic to be used in the analysis.  Using a deductive, or ‘theory-driven’ approach, the initial framing of questions was derived from existing knowledge and used to guide interview discussions, and as a lens through which to interpret the data (437). However, data assessed and coded using a purely deductive approach may limit the richness and complexity of coding within the dataset and restrict findings to a pre-set framework that cannot capture the full range of data collected during the interview. Therefore, an inductive, or ‘analyst-centred’ approach will also be incorporated to create the opportunity to assess data in a way that best fits the participant’s experience.  It’s worth noting that a fully inductive approach would not be philosophically consistent within this study, as the researcher is understood to bring their own perspectives, assumptions, and ‘themselves’ to the analysis (437). 
Coding of data can be viewed as either semantic (i.e., the explicitly apparent meaning of the data) or latent (i.e., meaning that may be hidden or may form the underlying basis of the semantic data) (438).  Braun and Clark argue that coding, within a constructivist approach, is not identified or discovered as that would suggest an assumption that the codes, and indeed the meaning, existed independently and were there to be ‘found’ by the researcher. Instead, codes and meanings are created by the researcher, filtered, assessed and developed from their own unique subjective perspective (437, 438). This requires high engagement with the data, particularly within latent coding.  It is antiipated that a combination of semantic and latent coding will occur, depending on the meaningful interpretations I’m able to find within the data. 
[bookmark: _Toc171333946][bookmark: _Toc172629327][bookmark: _Toc187146187]4.4 Paper 3 – Exploring the Lived Experience of Unprocessed Red and Processed Meat Consumption Among Working Age Men in the UK: A Qualitative Study Utilising Reflexive Thematic Analysis. 
[bookmark: _Toc171333947]Target journal: Appetite or Public Health
[bookmark: _Toc172098581][bookmark: _Toc172209643][bookmark: _Toc187146188]Abstract
Reducing the consumption of red and processed meat (RPM) among men in the UK would have significant health and environmental benefits. To identify effective ways of influencing this dietary behaviour, it is important to understand the complex factors that drive RPM consumption in men. There is a lack of qualitative research exploring the multifaceted influences and lived experiences of their RPM consumption or on potential differences between how men experience consumption of unprocessed red meat (URM) compared with processed meat (PM). Using a reflexive thematic analysis, online semi-structured interviews (n=21) were conducted with men living in the UK to explore their experiences of RPM consumption and the factors influencing it. Participants were recruited through a survey and stratified into three clusters related to their level of URM and PM consumption (High URM, High PM and Low RPM); men were selected for interview from this survey universe using purposive, maximum variation sampling techniques.  An iterative, inductive thematic analysis identified three primary themes: “Meat and Men’s Wellbeing”, “Meat and Men’s Social Influences”, and “Meat and Men’s Daily Life”. Across all RPM clusters, men described a connection to their personal history, a sense of pleasure and enjoyment, and a heightened value in the experience of eating URM. Across high PM clusters, men described pleasure in terms of taste and valued the experience in terms of convenience. Men acquired information about RPM from various sources; expert views on RPM’s association with health, and even more so with the environment, were viewed with scepticism, particularly among men who were not in the Low RPM cluster.  Men in all clusters described experiencing guilt or some level of distress regarding the experiences of animals involved in meat production.  Findings suggest similarities and differences in men’s experiences consuming URM and PM and the barriers and facilitators to high consumption, which should be considered when designing tailored public health interventions to reduce RPM consumption. 
[bookmark: _Toc171333948][bookmark: _Toc172098582][bookmark: _Toc172209644][bookmark: _Toc187146189]1. Introduction
Reducing meat and dairy consumption in high-income countries is widely accepted as essential for reducing greenhouse gas emissions in line with carbon budgets agreed to as part of the Paris Climate Agreement (15, 369, 444). To maximise co-benefits, reduction should focus on red and processed meat (RPM), the types of meat with the highest associated risk of a range of poor health outcomes and premature mortality (35, 360). Men consume more unprocessed red meat (URM) and processed meat (PM) by volume than women in the UK and experience higher levels of many related health conditions such as type 2 diabetes, colon cancer and cardiovascular disease (72, 373, 445-447).  Therefore, identifying ways to reduce RPM consumption in working-age men carries a high degree of public health importance, both for the health of UK men and for the health of the planet in terms of climate change and environmental damage associated with high levels of meat consumption. 
Meat has a long history of being considered a masculine food, particularly so by men who identify with a strongly traditional or hegemonic ideal of masculinity; this pattern appears to be more pronounced in countries with higher levels of economic gender equality (261). Related to these dietary patterns, meat has been shown to have strong associations with traditional or hegemonic masculinity; children of pre-school age have been shown to identify meat with masculinity (185, 201, 206, 448) .  Men who identify with more traditional forms of masculinity are likely to consume or have a stronger preference for meat in general and red meat in particular (224, 449, 450).  
Hegemonic masculinity is also associated with greater risk-taking and lower rates of health-promoting behaviours, particularly so around diets (221, 451).  Markers of dietary quality are lower for men in the UK, suggesting they are less likely to apply health recommendations when making dietary decisions (104, 428, 452). However, the meaning of health behaviours does not have an objective reality; recommendations are interpreted and acted out by individuals in ways that are meaningful to them. 
Similarly, foods are chosen based on a wide range of influencing factors (413, 414). Through a socio-ecological lens, influencing factors act as barriers and facilitators and affect food behaviour across individual, socio-environmental and physical-environmental levels (145). Factors influencing men’s meat consumption have been identified at the individual level (e.g., taste preference), social environment influence (e.g., reference group influences), physical environments (e.g., convenience) and macro-level environments (e.g., cost). 
However, the literature is limited in that few studies have focussed on how these influences compare between URM and PM consumption, any potential relationship between these influences and SES characteristics, or the complexity of context and interplay of influences within real-world, lived experience related to RPM consumption. Studies into RPM specifically have been quantitative in nature; qualitative research could provide additional insights, and a more nuanced understanding of what men perceive, believe and experience concerning their RPM consumption. Therefore, the aim of this study was to explore how men view, find meaning in and experience the multiple barriers and facilitators of high URM and PM consumption within the context of different SES characteristics and contexts. 
Understanding what men experience as influences on how they engage with and consume URM and PM as part of their everyday living is a gap in current evidence. Gaining insight into any variation between and within these experiences will provide insight into how men view, feel about, think about and engage with each type of RPM. These thematic insights can provide a richer and more detailed picture of men’s meat consumption in the UK and allow for a deeper understanding of this behaviour, something that is essential for the development of effective and equitable interventions to reduce RPM consumption among men living in the UK. 
[bookmark: _Toc172209645]Reflexive thematic analysis
Qualitative analysis is particularly suited to answering research questions about exploring the meaning and perspective surrounding the phenomenon in question (2, 438).  Thematic analysis (TA) describes a cluster of methods and techniques used within qualitative research and data analysis. Its central function of analysis is reporting themes that relate to the aim of the research question. TA has been described as having theoretical flexibility in that it can be adapted to different ontological and epistemological perspectives; Braun and Clarke have classified TA into three separate types along the continuum between positivist and constructivist worldviews (437). As one of these approaches, Reflexive TA sits firmly within a constructivist approach and rejects (post) positivist values and the notion that the aim of analysis and interpretation is to identify objective truth. Instead, the reflexive TA researcher’s perspective and experience are acknowledged as inextricable from their interpretation of results; the researcher’s task is not to identify objective truths in the data but to develop and create themes and meaning from the data based on a deep engagement and systematic, rigorous approach (442). Therefore, reflexive TA doesn’t allow for a notion of accuracy within findings or an aim to reduce or remove bias and considers a researcher’s subjectivity as a key aspect of successful reflexive TA research. Reflexive thematic analysis is therefore well-suited to research that aims to identify, describe and interpret patterns in data (442). This methodology has been used to explore men’s experiences of recovery after traumatic brain injury (453), experiences of eating behaviour during pregnancy (454), factors influencing adult food choice in conditions of food insecurity (455), as well as adult perceptions of healthy and sustainable eating patterns (456, 457). 
This study aims to explore and interrogate the meaning(s) that men attribute to and experience with their consumption of URM and PM and the various factors that may influence this consumption, including areas of variation or commonality between these experiences for men who consume high amounts of either URM or PM, or low levels of both, to identify potential target groups for public health interventions. 
[bookmark: _Toc171333950][bookmark: _Toc172098583][bookmark: _Toc172209646][bookmark: _Toc187146190]2. Methods
[bookmark: _Toc172209647][bookmark: _Toc187146191]2.1 Study design
This study used qualitative research methodology and a series of remote semi-structured interviews as a systematic but flexible data collection method that allowed for in-depth exploration of complex phenomena and participant comparisons  (436, 458). To address our research question, participation was limited to individuals who resided in the UK, who self-identified as male, and who didn’t report limiting their meat consumption in any way. 
Reporting of study methodology, analysis and results will follow the framework set out in the COnsolidated criteria for REporting Qualitative research checklist (COREQ), which was developed to enhance the explicit and comprehensive reporting of qualitative studies using either interviews or focus groups (459). 
[bookmark: _Toc172209648][bookmark: _Toc187146192]2.2 Participants
Participants were recruited through a screening questionnaire designed in the Qualtrics survey platform and delivered through Prolific, a UK survey company that provides a platform for academic surveys within a population of pre-screened participants across the UK (460, 461).  The screening questionnaire was sent to individuals who self-reported their sex as male, resided in the UK and didn’t report following any dietary patterns that would restrict RPM (e.g., vegetarian, pescetarian). Participants were asked to report their age band, ethnicity, highest level of qualification and a series of four questions related to their occupation. Occupation questions were designed per the National Survey – Socioeconomic Classification System (NS-SEC) guidance for collecting self-reported occupation classifications (388). Data regarding meat consumption was collected for comparative purposes only using an adapted short-form food frequency questionnaire (SFFFQ) designed and validated to collect information on overall dietary patterns (462).  The SFFFQ designed by Cleghorn et al. was validated as a tool to map limited dietary intake information to an overall dietary quality score; it included specific questions related to unprocessed red and processed meat consumption and methodology to convert responses to average grams/day (462). This study used an adapted version of the SFFFQ to screen potential interview participants into groups with different patterns of URM and PM consumption and not to measure or approximate exact daily consumption. (See Additional File 3.2)
Participants received a £2.50 payment for completion of the screening questionnaire. (Questionnaire provided as Additional File 3.1).
A total of 284 responses were received from the screening questionnaire; 120 of these men indicated they would participate in an interview and were grouped into three clusters related to their average reported grams of URM and PM. This filtering allowed for study participants to be invited across a range of RPM consumption patterns, to allow for maximum variation. The reported frequency of servings was converted to grams to compare men and allow for relatively high- and low-consumption levels to be assessed for questionnaire respondents. Four outlier cases were identified through inspection of z-scores and removed ahead of cluster analysis (one man consuming over 126g URM and three men consuming over 200g PM). These outliers were automatically included in the sample population selected for interview invitation. 
A two-step cluster analysis was used to determine groups of remaining respondents with similar URM and PM consumption patterns. Hierarchical clustering (Ward Linkage, Euclidean distance) was first performed; through visual inspection of the dendrogram (to inspect the largest inconsistency between dissimilarity measures or where the dendrogram was divided), four clusters were identified with distinct differences between clusters being joined at that stage (398).  A K-means clustering technique was then used to identify cases with the largest variation of URM and PM consumption between each cluster’s mean (400).  Four distinct clusters of men were created: two clusters with low URM and high PM (of differing degrees), one with moderately high URM and low PM, and a fourth with low URM and low PM. (Dendrogram and cluster information provided in Additional File 2.X). To select men for interview, clusters for high PM were combined into a single grouping. Data were sorted and cleaned in Microsoft Excel (version 16.86); statistical analysis was done in SPSS version 29. 
A stratified purposive and maximum variation sampling strategy was used based on cluster membership and sociodemographic characteristics collected in the screening questionnaire. Purposive sampling is used to deliberately select participants who will be ‘information rich’ within the context of the research question or that have the potential to provide the highest level of understanding regarding the phenomenon being studied; stratified purposive sampling is used to explore subgroups and to facilitate comparisons (2, 437).  In this case, the aim was to explore and interrogate the experiences of men who eat higher amounts of URM with those who eat higher amounts of PM and those who eat low amounts of both. 
Men identified as potential candidates for interviews were recruited through the Prolific platform. Not all men who were contacted for an interview responded to arrange an interview, which limited the variation of interview participants. However, in keeping with the constructivist approach underpinning this study, which considers the subjective experience to be of primary value, no consideration was made to account for or control for any potential bias (e.g., respondent bias), as this wouldn’t be philosophically consistent with the approach or adopted methodology of this study. 
The characteristics of the 21 men who were interviewed are depicted in Figure 1.  After 12 interviews, there was a pause in interviews for familiarisation of transcripts, initial ‘open’ coding, and some look at potential emerging themes before decisions were made regarding the next tranche of interviews and the selection of interview candidates to maximise the potential for further developing the emerging meaning within the data. A total of 21 men were interviewed. 
This research was approved by the University of Sheffield’s Ethics Committee (registration number 180229204) on February 6, 2024 (Additional File 3.2). Participants were provided information about the study and their participation both at the start of the screening questionnaire, and during recruitment for interview; participants provided consent through electronic signature and confirmed this verbally at the start of interview. Consent forms for the screening questionnaire and the interview are included as supplementary data. Data were collected between 14th April and 23rd May 2024. 
[bookmark: _Toc171333952][bookmark: _Toc172209649][bookmark: _Toc187146193]2.3 Data collection – Semi-structured interviews
Rich, detailed, complex data must be collected to produce a rich, meaningful RTA (2, 3, 463, 464). Data were collected using in-depth semi-structured interviews, which allowed detailed accounts to be gathered of participants' experiences with choosing and eating RPM. This method also aligns with the goal of highlighting each participant's subjective meanings, experiences, and specific details to capture the men’s voices and understanding of the context in which they live. 
RTA generally prioritises a flexible and fluid approach to interviewing, where questions and topics are selected in advance with careful deliberation, but the interview itself focuses on the interaction between researcher and participant (437).  A pre-planned interview guide was developed containing focused but open questions to allow a thorough exploration of views and experiences within the consumption of URM and PM separately. Open-ended questions related to health and the environment were included based on a priori knowledge of the gaps in research related to these influences on men’s RPM consumption.  The interview structure was designed in this way to cover the influences on men’s RPM consumption identified in the literature while also providing space for the researcher to be responsive within the interview, allowing participants to express themselves and explore areas that weren’t anticipated and facilitate a comprehensive and flexible approach to data collection. 
The interview guide was piloted among four men ranging in age from 19 to 52 through video calls. Feedback after the pilot informed two key adjustments: including discussion and descriptions of URM and PM for clarity, and the addition of a specific question about differing views between URM and PM.  
No questions regarding animal welfare were included in the initial interview schedule, despite the presence of this as a potential influencing factor found in the literature. On reflection, this absence was due to an abundance of caution by the lead researcher to maintain objectivity within the interviews, considering her own views of animal welfare. However, after the first seven participants raised this issue without prompting, one was added to the schedule for the remaining 14 interviews. (The final interview guide is presented below.)
The concept of saturation Is very commonly used, so much so that it is often considered self-evident and without the need for a clear definition, and considered a ‘gold standard’ for qualitative research design (437, 465). Related concepts of data saturation, theme saturation and meaning saturation are also commonly used (465, 466). However, as Braun and Clarke argued, this concept is not consistent philosophically with RTA (441). The issue lies with the underlying assumption made within the idea of ‘saturation’ that suggests there is an independent ‘truth’ that must be uncovered or discovered from the data and once repetition reaches a clear point, the ‘correct’ data analysis can be made. However, because the philosophical basis for this RTA research is that the meaning of the data will be developed through a subjective, perspective-laden analysis, the potential for more than one set of results is possible from a single data set. In other words, finding a point where one researcher finds ‘saturation’ of data (theme or meaning) does not mean that this would be the ending point for a different researcher with a different perspective (467). 
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An alternative approach, one that’s viewed to create good quality in an RTA study, is to use the concept of ‘information power’, or the richness of information developed from within the data and the extent to which it answers or elucidates the research question (467).  Similarly, the concept of ‘conceptual density’ as outlined by Nelson (468), describes the depth or richness of meaning developed from the data as a useful guide for when data collection has been sufficient. A combination of these two approaches was adopted for this study, whereby iterative versions of 
coding and primary theme development were undertaken in a series of waves. Meaning and thematic density were assessed at each stage. When a cohesive thematic story was shown to be stable following repeated waves of review, the data was determined to be sufficient. 
[bookmark: _Toc171333955][bookmark: _Toc172209650][bookmark: _Toc187146194]2.4 Data Analysis
Interviews were audio recorded and transcribed through Google Meet. Field notes were not made during the interviews to facilitate better communication but were made immediately after each one to document initial impressions and thoughts on the content and meaning. Transcripts were read through alongside a playback of the audio recording and corrected for accuracy. Themes were identified using Nvivo software for thematic coding. A reflexive thematic analysis methodology was used, employing an inductive logic to ensure findings evolved from and were firmly rooted in the data (442). The aim was to explore the nuance and complexity of factors influencing RPM consumption, so we were interested in the details within the individual experience and the contexts of these subjective experiences. To do this, analysis was conducted using an experiential orientation, whereby a participant’s thoughts, feelings and experiences are taken to represent their internal states; the interpretation of data was intended to reflect and extend the meaning participants gave to experiences (443). 
Analysis was structured through six distinct phases: familiarisation with data, coding, generating initial themes, developing and reviewing themes, refining, defining and naming themes, and finally, writing up results (437, 463). Data familiarisation was undertaken by reviewing and validating transcriptions against the audio recordings in the first instance, followed by a second reading of a printed copy of the transcript with hand-written notes of first thoughts in the margins. Within Nvivo software, initial codes were applied to each interview, guided by the interview content and research question. Initial codes were reviewed at the individual interview level and across the entire dataset before rationalising the codes into sub-themes that connected broader ideas, influences and experiences reflected in the data. This process unfolded in an iterative manner, where themes were merged, separated, or developed into new themes with each review of transcript data.  For example, “mistrust of expert views” was moved into a sub-theme of “influence of others’ opinions” before being re-coded as a sub-theme of “meat and knowledge.” 
A final analysis step involved grouping the initial themes (i.e., early-stage themes from the iterative process described above) based on their observed influence (as either a barrier or facilitator) on URM or PM. The researcher then described these patterns of influence in terms of the specific meat consumption clusters where they were most prominently observed. This subjective analysis relied on a thorough understanding of the interview data, the characteristics of the study participants, their experiences with various types of RPM, and the context of the participants' experiences as detailed in the interview data.
Coding consistency was not considered an objective in this study, as the subjective interpretation of the main researcher is the primary goal of the analysis. This makes RTA particularly suited to a single coder (441). 
[bookmark: _Toc172209651][bookmark: _Toc187146195]2.5 Quality assurance
In an RTA study, quality is not assured or assessed by any consideration of ‘accuracy’ within coding or theme identification or removal of bias from the results, but rather through deep, broad reflection and transparency throughout the research process, demonstration of rigorous adherence to a systematic and thorough process, and quality and depth of engagement with the data. To achieve this, researcher reflections on all stages of the process, including the iterations of coding and thematic classification, were made over the course of the study and recorded both as hand-written notes and in a digital spreadsheet to capture broad decision-making and reflections within the process. 
[bookmark: _Toc172209652][bookmark: _Toc187146196]2.6 Researcher Positionality
The study was conceived and designed by the lead researcher (KB), a public health specialist, with critical input from her PhD supervisory team (VH, PN, MH). It was designed to explore the complexities and lived experience of barriers and facilitators to RPM consumption in men in the UK. Based on gaps identified in previous studies, the focus on working-age men and high PM consumption was of particular interest.
The study was undertaken by KB, who has followed a plant-based diet for over 12 years and is a Board Trustee for the charity Eating Better, which aims to support a ‘less and better’ agenda related to meat and dairy consumption.  The supervisors for this study (VH, PN and MH) do not limit animal products from their normal diets. Reflexive journaling was done throughout this study for KB to reflect on the influence of her personal views or professional stance on the issues, approach, undertaking or analysis of data for this study.  
[bookmark: _Toc171333957][bookmark: _Toc172098584][bookmark: _Toc172209653][bookmark: _Toc187146197]3. Results
Interviews were held with 21 men, lasting an average of 40 minutes (range 27 to 59 minutes). Participants were divided between RPM consumption patterns, with the most reporting a high PM consumption (48%), followed by those reporting low consumption of URM and PM (29%) and those reporting a high consumption of URM (24%). Characteristics of men participating in interviews are presented in Table 21. 
[bookmark: _Toc186810736]Table 21 Characteristics of Interview Participants
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[bookmark: _Toc171333958][bookmark: _Toc172209654]While the sampling was designed to maximise variation while exploring emerging themes in an iterative fashion, there were a few notable gaps in representation; notably, no participants who were not working or with Black or Black British ethnicity were available for interview. 
[bookmark: _Toc187146198]3.1 Overall themes
Three themes were developed from the reflexive thematic analysis of what influences working-aged men in the UK to consume URM and PM: (i) Meat and Men’s Wellbeing, (ii) Meat and Men’s Identity, and (iii) Meat and Men’s Daily Life. In addition to the two sub-themes identified for each (described in sections below), there were also three underlying aspects connecting the participants’ experiences. The emotion of the experience was how it made a participant feel or how much pleasure or discomfort he felt the experience was responsible for creating.  Actions within each theme were what a participant did, the physical acts of engaging with meat.  The men’s beliefs are their internalised meaning of issues and relationships between meat consumption and each thematic issue, information that affected how the man viewed the experience and his relationship with it. (Figure 5 presents the thematic diagram.) 
Our interest was in exploring men’s experiences of URM and PM consumption, the factors that influence it, and how these experiences may vary between men who consume high and low amounts of each type of meat.  To reflect this, each theme will include a discussion where thematic divergence between clusters was observed. Quotes are provided within the text to illustrate these themes. Barriers and facilitators to URM and PM consumption are described within each theme and presented in Table 22. 
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[bookmark: _Toc186811091]Figure 5 Thematic Diagram: How Men Experience Red and Processed Meat Consumption
[bookmark: _Toc187146199][bookmark: _Toc172209655]3.2 Theme 1: Meat and Men’s Wellbeing 
The first primary theme, “Meat and Men’s Wellbeing, “relates to how RPM experiences shape mental and physical health and well-being.  Within this idea, two main sub-themes emerged. The first was named “Meat and Emotions” and describes how meat is experienced with emotion, affinity and enjoyment.  The second sub-theme, named “Meat and Health”, captured how participants viewed, experienced and sought to influence their physical health regarding RPM consumption. 
[bookmark: _Toc187146200][bookmark: _Toc172209656]3.2.1 Sub-theme 1A: Meat and Emotions 
Participants in all three RPM clusters commonly described the experience of consuming URM and PM as pleasurable and emotionally valuable, sometimes alongside an elevated sense of importance associated with its consumption. They described looking after their own well-being by enjoying eating meat associated with positive feelings. In some instances, these experiences were linked specifically to taste but were also described as a more diffused emotional connection related to several different aspects of RPM at once. 
INT15 (LRPM/35-49/Managerial): I don’t know big, chunks of meat in the texture in your mouth, I guess. I mean the whole price thing and the frequency thing is definitely a part of it, but there is also something to do with the fact that it just tastes really nice, doesn’t it? It’s really good to eat. It’s a really enjoyable experience. Okay, I mean if it wasn’t a really enjoyable experience, I guess it wouldn’t be as in demand and therefore it wouldn’t cost as much would it so those things all kind of play into each other I think.
Even though participants clearly valued enjoying their meat consumption, some participants explained why they viewed this as acceptable and described ways they justified their RPM choices. Within these justifications, a latent theme of guilt related to the choice of enjoyment over health was detected. In some cases, reasons were linked to convenience or cost or noted consideration of nutrition within the food and meals they experience as a special treat. 
INT2 (LRPM/18-34/Junior Manager): I mean, it’s sausages just because – again, I think there’s this kind of a positive annotation (sic) around eating sausages, it’s something I typically associate with having a fry up or a special treat, right? It’s not something you kind of have every single morning. So, typically I want a fry up because I think it’s tasty and then also there’s some nutrition in there.
Participants in all RPM clusters commonly mentioned specific types of meat, either by general meat category or as a very specific cut or preparation, as the ones they most liked to treat themselves with. These ‘treat’ meats were very often types of URM, and various reasons were given for why they were experienced as ‘special’: emotion associated with tradition, flavour, complexity or difficulty in the preparation method, and the cost of the meat itself. 
INT16(HPM/35-49/Train driver): Kind of fits with my idea of being something like steak, it’s kind of, you know, depends on the cut as well. You know, it can kind of feel quite special, and it fits well with that kind of birthday or special occasion. It tends to be more expensive on the menu as well. And I tend to think of it, I guess, more as an American kind of dish than British you know, kind of like steak, but yeah – that would kind of be the kind of thing I’d tend to have if I was going to splash out eating out, go for a more expensive cut of meat and things like that.
Personal history amplified the feelings about specific types of meat being a reward, particularly when childhood associations with RPM were attached to positive emotions. 
INT18 (High URM/50-64/Maintenance worker): So, whenever we did have actual meat, it was something to be enjoyed. And something to know that also, from a family point of view, that the family have been working hard to provide the meat as well. I think it’s all kind of in the psyche that you, if you’re having a steak, it’s a kind of reward.
[bookmark: _Toc187146201][bookmark: _Toc172209657]3.2.2 Sub-theme 1B: Meat and Health 
Specific open-ended questions were included in all interviews that allowed men to describe their understanding of and experiences of connections between RPM consumption and health.  Several concepts were common, including efforts to monitor specific nutrients (e.g., fat, sodium), the idea of ‘everything in moderation, and the use of a personal perspective of listening to one’s body to monitor and regulate health.  Some participants discussed being motivated to change their diets for health reasons by focusing on specific and very personal concerns related to fat, sodium, and overall calories. 
INT14 (HURM/50-64/Accounts Clerk): The reason why is quite simple because of health reasons because I have kidney problems and the additional salt in the prepared meats aren’t particularly good for my kidneys which I have a problem with. So, I mean I used to eat them quite regularly but now, I’ve stopped. Beyond choice really because they aren’t particularly good for the kidneys
Several participants brought up their understanding of the importance of protein and its connection with meat consumption.  In particular, a few men described their desire for high protein intake as a specific driver for RPM consumption; this was true for men in both the HURM and HPM clusters.  Protein intake was considered important for satiety, weight control and the desire to increase muscularity in conjunction with exercise. 
INT16 (HPM/35-49/Train Driver): I think the protein content (is why I choose it for a snack). The sort of idea that it might fill me up a bit more. Just kind of quite satisfying
Protein was considered so important for some men that they had goals for the number of grams eaten at various points throughout the day. 
INT18 (HPM/50-64/Maintenance worker): Meat, for me it’s the main source of protein and if you’re into fitness and training, you’ve got to have 30 grams of protein or more, preferably three or four times a day. 
Several men described how they understood what was healthy for them by tuning into their own feelings or ‘listening to my body’ rather than to external sources of advice, which they viewed with trepidation. (See also the ‘Meat and Men’s Daily Life” theme.) This was described in relation to guidance on RPM consumption and healthy behaviours generally.  
INT22 (HURM/18-34/Gardner): Yeah, that’s quite common. I think I’ve heard a lot before on five a day and hear things. I don’t eat before a certain time. So I’m aware of them all. But yeah, I just kind of do my own thing. Whatever feels best for me.
INT5 (HPM/50-64/Academic): I just like eating meat. I mean, I like the taste. I crave meat and as I said before I’m always like listening to what my body tells me and my body is telling me that the meat is what it needs
Often discussed alongside relying on personal impressions of what is best for their health, participants from all clusters discussed the notion of balance or moderation as a key to healthy eating and the way they choose what to eat. Some discussed how they consider striking a balance between feeling good emotionally and what was good for physical health. 
INT2 (LRPM/18-34/Junior Manager): I’m happy to eat something that’s bad because I enjoy the taste a lot more.  Like, I get probably more satisfaction eating processed meat or meat in general compared to eating vegetables. I guess really it’s two different benefits, right? I know the benefit is gonna be from eating meat is gonna be like a psychological one. I’m gonna feel happy. I’m gonna feel I’ve scratched in itch and I’m gonna feel that I’m eating something that is tasty and I enjoy it and I’m giving in to kind of those desires. Whereas with eating celery or carrots, which I do get as well, It’s more of like a physical benefit. I don’t enjoy it as much but obviously it’s a lot healthier for you. I guess you feel better afterwards, but there’s also something to be said about, feeling good. just doing what you want to do sometimes.
Many participants raised the idea of ‘naturalness’ as closely linked to healthiness. Men described a view that meat in its natural state was more healthful and explained that they tried to choose meats with lower versus higher degrees of processing or number of ingredients. These men were primarily in the HURM cluster, but a few men in the HPM cluster also related their views of processing to indicate less healthy food. 
INT12 (HURM/18-34/Commercial Maintenance Worker): I want to eat food that’s kind of whole and in its normal form and it’s kind of not messed with as much. I think it’s kind of complicated. So what the reasons are behind that, it’s looking at the health reasons. There are sort of loads of different things happening to my food. I don’t really like that idea, I like to have things in the original form and then for me to be the one that messes with it almost. 
INT6 (HPM/18-34/Youth Worker):  I think that’s where health may actually come into it, it just looks so processed. It just looks wrong to eat. You just wonder what the meat content of it actually is and that. I’m also going for higher meat content in sausages definitely now. I’m stopping buying certain brands of sausages. They have to be definitely over 90% or as high up to 100%.
Where participants raised meat substitute foods, it was often tied to concern about the level of processing and what this might mean for potential health implications compared to other types of RPM. 
INT22 (HURM/18-34/Gardner): Yeah, just for example because they’re both processed foods, but with the kind of more vegan style food, so you have so many more ingredients. So, and I feel like it’s quite new as well, so I’m a bit more cautious of eating those foods more than some chicken nuggets. They’ve been around years and you kind of know what to expect. Maybe there are potential health consequences eating too many of them, but with like Beyond Meat I know that it’s still new and I don’t really want to find out down the line that’s bad for you. So I’d rather just wait.
Ideas about health and the ways they influenced the participants’ dietary choices were often described as multilayered and interconnected. They described actively thinking about how different types of RPM were not good for health, but that their own judgement about moderation, naturalness, and listening to their body all combined within the ways they made decisions about eating RPM. 
INT16 (HPM/35-49/Train Driver): I think I take more of a view of kind of moderation where possible. I think you know that kind of plays more into especially with the processed meat and kind of taking to work; when I am sort of purchasing processed products, I do look at ingredients, and I would have a tendency towards purchasing something with more natural ingredients possibly fewer ingredients. But yeah, ultimately to me it’s more moderation you know obviously if you’ve got a steak on your plate and it’s got a lot of fat around it you know you would kind of trim the fat off and not eat it.
[bookmark: _Toc187146202][bookmark: _Toc172209658]3.2.3 Summary of Theme 1: Meat and Men’s Wellbeing 
Within the theme of “Meat and Men’s Wellbeing”, men across all three RPM clusters described the experience of eating RPM as a way they found enjoyment and pleasure and that certain types of URM were associated with an elevated experience by way of a personal treat, reward or celebration. Regarding health, men in all clusters described trying to find balance in how they ate; men in the HPM and HURM clusters described the perceived value in listening to their bodies for health information and to guide their overall dietary choices. Men in the HURM and LRPM clusters regarded a more natural state of food to be healthier. 
[bookmark: _Toc187146203][bookmark: _Toc172209659]3.3 Theme 2: Meat and Men’s Identity 
Self-identity describes an internally held view of who we are as people and is comprised of two main aspects.  Individual identity describes the sense of persistent sameness within the self, and social identity that describes the persistent sharing of characteristics with others  (469, 470). In analysis this theme was found to connect a range of experiences related to each component of identity, which defined the two emerging sub-themes. The “Meat and Self-identity” sub-theme brings together participants’ experiences and views related to their personal history and persistent sense of self. The “Meat and Social Identity” sub-theme describes the influences of social connections and relationships.
[bookmark: _Toc187146204][bookmark: _Toc172209660]3.3.1 Sub-theme 2A: Meat and Self-Identity 
This sub-theme summarises how participants described RPM consumption as contributing to influencing their internalised and persistent sense of self.  Many participants related richly detailed accounts of influences and experiences from childhood and upbringing and how they felt these carried over into how they view and consume RPM today. In particular, the experience of traditions and strong connections to personal family history was a common subject raised by participants in all RPM clusters.  
INT1 (LRPM/50-64/Clerical): And when my mum died quite young even when he was on his own, he would say are you coming around for Sunday dinner. And it was something that even he would cook himself when he was on his own. He was cooking himself a Sunday dinner. So I’ve kind of stayed the same way. 
INT18 (HURM/50-64/Maintenance worker): It’s the beef roast as a child, a lot of this will always go back to my childhood for my food and happy it was Sunday. That’s the only time we had the beef roast. We were family of five, my dad was a postman, mum was at home and money was tight, and the family having a roast beef on a Sunday – it’s probably connected to how much as I love beef and I love a roast. But I’m quite sure somewhere in my psyche there is a link into the time as a child, that you don’t realize as a child until you get older that there was a lot of magical moments.
The relationship here can be complex and multidirectional; links between childhood family tradition and strong positive emotional memories of enjoyment and personal association with a loved one were also described as a barrier to consumption when memory experience wasn’t matched with new lived experience. 
INT7 (HURM/50-64/Electrician): It has always been that way, I think. If we went to my paternal grandmother’s for Sunday lunch, she always did the best roast beef joint I’ve ever tasted in me life. And the amazing roast potatoes like I’ve never tasted since. And the roast now, that’s kind of the…Yeah, that’s a memory that I’ve got from childhood that I think it’s probably carried over into my adult life how beef’s always been my favourite and, and unless I buy a nice joint of beef, it’s always disappointing and so it’s not something I do because I don’t get that same kind of feeling I guess. Yeah. 
Cultural and religious identities played a pivotal role in how several participants experienced RPM consumption. Several men brought cultural aspects connected to childhood into the discussion and how they influenced current dietary habits. 
INT9 (HPM/35-49/Data Analyst): My family is from Ireland, and they eat a phenomenal amounts of gravy mince and potatoes as a food option so I’ve kind of always grown up eating that – so mince is probably the meat that I would eat the most. 
NT11 (HURM/50-64/Logistics Operative in Packing and Dispatch): yeah, I grew up in a family and my mother's is a good cook, she cooks from scratch all her life and even now in her 80s. As I told you in my family, my father and my mother they eat a lot of meat. But I try to do it healthy. But cooking from scratch. Yes. It's in my culture and where I come from.
In contrast to positive associations with a traditional English Sunday roast, others described mixed emotions in which childhood associations were attached to uncomfortable feelings that didn’t mesh with shared familial cultural identities. 
INT2 (LRPM/18-34/Junior Manager): Sundays, so my mum used to work a lot. Right? And so Sundays – basically every day – I’d go to different people who would look after me. And on Sundays I used to go to one particular family and every Sunday, they always cooked a roast dinner, but it was a typical English dinner, like a roast chicken or a lamb. And to be honest, I didn’t really like being there, especially on Sunday as well. And in my head, I’ve always had a negative view and negative annotations (sic) around roast dinners because of the memories of eating the roast dinners at their house, whereas the food that my mum would cook and that type of (inaudible) heritage, yeah. Definitely, I’d say it has some form of positive influence on me, even outside of meat, right – I eat a lot of olives or Mediterranean kind of snacks, so I guess that carries on parallel to the meats.
Religion was only raised by two participants, one for whom it was noted to influence his mother’s diet (with whom he shared a household), but not his own. For another participant, religious belief was a primary determining factor in his views about meat.  
INT19 (HPM/35-49/Machine Operator): Because in our religion we've been told to eat (meat) twice a week, in my book, you only eat twice a week from that meat, you’re not gonna eat it every day. … You get it. This is why. Because basically me, I take everything from my ideology.
Multiple participants described a conflict between childhood eating patterns and their current behaviour. This conflict was sometimes reflected in how participants discussed how they bring views or practices from their own childhoods versus things they view or try to do differently for themselves or when providing food for their families. Notably, participants discussed this by describing efforts to reduce PM consumption but not URM consumption.  
INT7 (HURM/50-64/Electrician): It goes right the way back to when I was a small child and my dad had his own business and he wasn’t around and me mum had multiple sclerosis and was in a wheelchair. So it was kind of what’s in freezer kind of from being a small child, in all honesty and I’m probably eating better now than I’ve ever eaten in my life and I’m 50-something. Truthfully, and I’m starting to wonder now, because I am genuinely feeling slightly better and I don’t kind of want (processed meat), kind of touch wood.
INT15 (LRPM/35-49/Civil Servant): I think I possibly eat a bit less processed food than I did as a child.  Both of my parents, they worked shifts and they worked around each other including night shifts, so one would come in from work and then the other’d go out. So time was limited. So often there would be something quick done. Chicken nuggets. Sausages.  Things like that. Yeah. I try not to give my kids too many of those, but I do still give them some.
Men viewed their masculinity in relationship to meat, although the way men identified with this role was varied without pattern between men in different RPM clusters. Several participants in all three clusters expressed views of masculinity in terms of their view of its historical origins. 
INT15 (LRPM/35-49/Civil Servant): So, I don't know if it's something about the association with men as hunters, right? And we go out and we kill a big Mammoth and drag the carcass back and chop it up and cook it. And I don't know it’s possibly a bit of that kind of primitive masculinity kind of thing.
INT12 (HURM/18-34/Maintenance Worker): It doesn't fit with the world that we live in now, and I think it's hard to say why people associate meat as masculine. But I do think a lot of it comes from a desire to appear masculine because they have a sense that they're not weak people or something like that. But I think that comes from, throughout our human history men have killed the animal that they're gonna eat.
Others attributed their views to influences of media or popular culture. 
INT11 (HURM/50-64/Logistics Packing and Dispatch Worker): I think there is a bit of a stereotype around meat, man and red meat. It’s kind of a, you know, a manly thing to have this humongous great steak on your plate. And I guess some of that is probably from movies and all sorts of different things that, you know, you kind of get this image of it's kind of a manly thing to go and have a steak.
There was a latent theme detected here, where several participants said they personally didn’t hold any views related to meat and masculinity while describing how they believe others might view meat as masculine or how they had observed others’ behaviours they felt demonstrated a masculine association with meat. 
INT9 (HPM/35-49/Data Analyst): No, not really. I can see why people would see a big Tomahawk steak as a big manly meat, but I don't see it like that.
INT2 (LRPM/18-34/Junior Manager): I get it though, right because I think I've definitely been in restaurants eating steaks right and there's definitely been other men and there's always been a competition to see who can have their steak the rarest as if that's gonna make like, it’s like some form of bravado right? But yeah, I don't really care. I'm happy eating what I eat
[bookmark: _Toc187146205][bookmark: _Toc172209661]3.3.2  Sub-theme 2B: Meat and Social Identity 
This sub-theme captures the shared food experiences with other people, through shared preparation, consumption, or views on RPM, and how they may influence or alter the experience or emotion of participants’ RPM consumption. One aspect of this theme was very much around the idea of celebration or special meals, the role that certain types of RPM played in these social situations, and the expectations, both their own and those with whom they were sharing the meal. 
INT5(HPM/50-64/Professional): And when I turned 50, I had a steak so. In fact, I was almost pressured in to having a steak. It wasn’t my initial first choice because somebody else was treating me. So I didn’t want to, don’t take advantage if you like. So I was quite happy not to have the most expensive thing on the menu, but they insisted so much, and I think I was quite happy to get my arm twisted in the end. So yes, I had a steak on my fiftieth birthday
Participants described ways in which food comprised important aspects of how they interact with people close to them, including ways they connect and find meaning in their relationship or how views of people in their lives influence how they experience the act or emotion associated with RPM.  
INT1 (LRPM/50-64/Clerical):  I think it’s a weird one because I think when I met my wife, she was exactly the same and that was the really strange thing. I’d been out with girls before and they had completely different eating habits and didn’t think like that. But me and my wife actually gelled on what we eat. And we’ll kind of sit and say what do you want for tea tonight. And then we’ll both be thinking of the same thing at the same time.
INT9 (High PM/35-49/Data analyst): I’m a massive fan of a hog roast. I don’t eat a lot of pig because my wife isn’t a fan - but when I get to eat pig I really enjoy it. So having like shredded pig in like a barm with some apple sauce. It’s fantastic. I tried to get one for when we got married but my wife didn’t like the idea. I may need to get one for my fortieth. Yeah.
INT5(HPM/50-64/Professional): I mean, I have a sister who’s vegan and she doesn’t - I’m not sure how she does it, but she makes you feel guilty. You know. But when she’s… she doesn’t quite literally say anything but she’ll have a way of making you feel bad about eating meat. So I think there’s more of that coming these days, it’s pressure to eat less meat. … Like, it feels like pressure. It feels like expectation. I mean, it’s almost like sometimes you feel guilty, because you do eat meat… It’s not had any influence on me, but I’m aware of it. I’m aware of that. 
[bookmark: _Toc187146206][bookmark: _Toc172209662]3.3.3 Summary of Theme 2: Meat and Men’s Self-Identity 
The theme of Meat and Men’s Self-Identity describes the collection of experiences and views participants held related to their RPM consumption, other people, and their own held identities. Key aspects of social norms were identified where participants reflected other’s behaviour to demonstrate beliefs; the influence of emotion related to personal identity was also viewed as an important thread within this theme. 
[bookmark: _Toc187146207][bookmark: _Toc172209663]3.4 Theme 3: Meat & Men’s Daily Life 
This theme describes how men experience RPM as part of the practical management of their daily lives and dietary choices. 
Two sub-themes emerged within this theme. The ‘Meat and Practicalities’ sub-theme describes experiences related to practical necessities and actions involved in accessing, choosing, preparing and consuming RPM.  The ‘Meat and Knowledge’ sub-theme relates to a man’s experiences with acquiring, evaluating and adopting knowledge about RPM and its impacts into their beliefs or behaviour. 
[bookmark: _Toc187146208][bookmark: _Toc172209664]3.4.1 Sub-theme 3A: Meat and Practicalities 
Practicalities of navigating meals with others in the household involve negotiation of planning, cooking and shopping tasks, as well as decisions to be made on what meals to eat considering varied preferences within the household.  
INT12 (HURM/18-34/Maintenance Worker): But I think another part of it as well is my kids can be quite fussy eaters. So it’s a lot easier to get them to eat meat when it’s in mince form than when it’s kind of like, a beef steak or a lamb steak or something like that. They do eat them, but it just tends to be easier to kind of work with them when it’s put together, when it’s minced and to actually get them to eat it. 
For some, this included the practicalities of raising a young, busy family with competing and sometimes quite demanding needs: 
INT7 (HURM/50-64/Electrician): So you would like just grab something, whatever is available in freezer. And so that’s gonna be processed food and, did I survive? Yes. Was I healthier for eating it? Probably not. But that’s what I had to do in reality; things would just be so hectic. I had three young children who had ADHD so the house was pretty busy…. So yeah. I think that has a big impact on what people eat I think.
The financial aspect of meat consumption was raised by nearly every participant, albeit in different contexts.  Many men described selecting meat in terms of what they viewed as the value for money it represented, sometimes because it would provide opportunity for use in multiple meals or in leftovers, and other times just based on the perception while shopping.
INT22 (HURM/18-34/Gardner): Probably because you can incorporate (mince) into a big kind of dish so like Bolognese or chili. And you don’t need a huge amount of either because you can still add the vegetables or the beans to kind of pad it out with. 

While for others, household budgets were described as a key limiting factor regarding the type of meat that was consumed.  
INT15 (LRPM/35-49/Civil Servant): Yeah, our main choice in that red meat category I guess is mince beef because it’s relatively cheap. Secondary choice would be some sort of pork probably for something like a stir fry because again relatively cheap. We almost never have lamb because that’s really expensive. And yeah, it’s not, not just myself as I said, I’ve got a partner and I’ve got several children. So I’ve got to do relatively large meals that everybody will eat. And so yeah cost is a factor. Occasionally as a treat we will get a steak, particularly if we can find an offer on it or something. But that’s again a rare kind of treat thing for just myself and my partner when the children are in bed. Yeah, mostly mince.
One man who described himself as a flexitarian discussed how his budget limits the amount of meat-free meals he eats, as he viewed these as more elaborate and ingredient-dependent, requiring more money to purchase. 
INT21 (High PM/18-34/Factory Worker): No, no if I had more money to play with I would definitely eat more vegan meals – because I’m a chef technically I’ve got mvqs and in my early in my early 20s, I was working in kitchens and stuff and just sort of got out of that space. So yeah, I do enjoy cooking and… stuff and yeah, absolutely if money was a formality,…if I had extra money… if the budget sort of doubled or…quadrupled in one week then my option would be to go for the really nice fancy organic vegan meals rather than just buy loads and loads of meats and stuff and steak and stuff like that, yeah. Yeah.
Several men described balancing thoughts about health against other considerations, such as convenience and the enjoyment of taste. 
INT3 (LRPM/50-64/Social Care Worker): I do think I look at the calories and I do look at the fat count. What I’m looking at…but I think the main reason is convenience I’d say. Yeah, and… sometimes I mean, that sausage and that, and I do like sausages and I do all that stuff that’s bad for me. But for me I think it’s it taste and convenience I’d say.
Men from across all three RPM clusters did not find the idea of a meatless meal to be acceptable. 
INT1 (LRPM/50-64/Clerical): I don't know if that makes sense or not really, but that's the only way I can describe it that I believe a meal should be vegetables and meat.
INT17 (HPM/35-49/Finance Officer): Yeah, I tend to very, very rarely not have meat. I can't even think of occasion now, and. No, every day I'll have meat of some kind for dinner and…they're definitely not meatless. No, I can't even envision a situation where that’d be the case for me, to be honest with you.
For others, however, meatless meals were part of their regular routine and consumed within a specific context in relationship to the daily schedule of household demands. 
INT8 (HPM/35-49/Applications Specialist): I probably wouldn’t know because I’m a very lazy chef. I’m quite happy to get one of those pot noodles and…just have that. She is quite happy to have cheese on toast or something. Yeah, my wife and I sometimes do that; we can’t be bothered to cook. We’ll get something and a couple of pieces of bread. 
[bookmark: _Toc187146209][bookmark: _Toc172209665]3.4.2 Sub-theme 3B: Meat and Knowledge 
The second sub-theme relates to how participants acquired and internalised information about RPM and its impacts on health, the environment and animal welfare. Participants’ working definition for URM were broadly similar and understood to refer to beef, pork, and lamb, with a few participants including venison on their list. One participant questioned whether duck meat would be a red or white meat, although he then stated that he had only eaten duck once in his lifetime.   However, there was a fair bit of difference within commonly held definitions for PM. Some participants identified PM as limited to breaded, prepared meats, including chicken nuggets and patties often sold in supermarket freezer sections.  Others included any meat that had been sold in a package, including minced beef. Notably, many participants did not view smoked ham, bacon or sandwich slices as processed meat, and described quite logical consideration behind their working categorisations. 
INT21 (HPM/18-34/Factory Worker): And processed meats are say chicken nuggets. Fingers. Yeah, chicken nuggets. Yeah, just everything that comes in a packaging really so burgers, chicken dippers. 
INT11 (HURM/50-64/Logistics operator): Corned beef, yeah. But ham, definitely I wouldn’t have put that in a processed meat category. I just saw ham as a part of a pig and where it, they just cut a piece off like they do with a joint of beef and there's a joint of ham. 
Regarding their understanding about the health impacts related to any kind of RPM consumption, several participants from both the HURM and HPM clusters expressed a high degree of scepticism regarding medical and scientific views across various issues. When what a man understood as true about RPM was countered by others, men dealt with this in different ways, including happily disregarding the contrasting information or sometimes feeling guilty or pressured by the alternate viewpoint. 
INT19 (HPM/35-49/This is why I don’t believe scientists because they do research and say they found out this is good for kidney, after a decade they say they are sorry but this will damage the kidney - it feel like they’re guessing.
INT7 (HURM/50-64/Technical trade): I would think there is real evidence there if I wanted to look hard enough, well, I probably wouldn’t have to look that hard, honestly to find real evidence. I guess it’s to a certain extent I don’t want to find real evidence so I don’t look for it. I enjoy eating a steak. I enjoy eating a roast beef joint. I enjoy some chicken, some turkey, some whatever. So I don’t want to find the evidence. It’s going to tell me that I should live on vegetables in all honesty. I kind of look at it from caveman days. We’ve been meat eaters. No, I actually read an article about this the other day that said supposedly cave men were vegans, but I think they ate vegetables because they couldn’t catch anything rather than by choice. That’s my opinion.
Several men expressed a relativistic view of health, arguing that it is not possible to avoid ill health altogether, so the choice of what to eat didn’t carry weight in the context of health. 
INT6 (HPM/18-34/Semi-routine): But on the health side, I kind of accept what they say that processed meat and you know that fatty meats are unhealthy, but at the same time it’s kind of choose your poison, I always come out with that line.  I could eat something else that’s more unhealthy or you know, we’re all gonna go, we’re all gonna die of something at the end of the day and I don’t really care what I eat, basically. 
Several participants, across all RPM clusters, described how their understanding of RPM’s impact on their health influenced their attempts to limit how much RPM they ate, with the implicit meaning being they accepted this information as true. 
INT17 (HPM/35-49/Finance officer): I mean, I mean when I do tend to eat meat every day, one thing I do, I try not to eat too much of it. Because I do know with red meat, for example, they do say if you eat too much red meat, it can increase your chances of possibly getting cancer and that’s not just general cancer, I think it’s like bowel cancer, stomach cancer. I think it increases the risk of that. So I try and watch the amount, so as much as I love meat, I try not to eat too much of it.
Men acquire information in ways they understand, such as from articles they read, the news, or from others in their social circles. 
INT1 (LRPM/50-64/Clerical): Yeah, from I mean reading several researches (sic) that say red meat could be consumed but not in a big quantities and not big amounts and not in, I mean for many days for instance, all the week long. Then I have a personal experience from my father who was mainly a meter reader and he got high cholesterol, obesity and hypertension mostly because of he ate red meat seven days a week. He used to, and he limited it. So it’s also a personal experience, not only from researches.
But men also acquired information in ways they couldn’t clearly describe, sometimes referring to an undefined ‘they’ as the source of information that prescribed what a healthy or sustainable diet would comprise. 
INT22 (LRPM/18-34/Gardner): Probably just I think I’ve read things like cut down to maybe a couple of portions a week. Maybe. I’m not sure. We kind of hear these things about alcohol, anything really that we have. They recommend things. But you kind of tune it out out a bit, too…. I kind of gloss over a it a bit, it kind of goes in one out the other when I have read things but it doesn’t really sink in too much, like what the government recommend.
Men internalise and act on the knowledge they have about URM and PM in different ways.  Some men attempt to control their diets based on what they understand as the risks to their health, the environment or their view of ethical issues related to animal agriculture. 
INT17 (HighPM/35-49/Finance Officer): I guess it might sound a bit selfish that I could be playing my part in damaging it but we’ve all got choices and at the end of the day and the meats produce, and we can’t do everything perfectly. I mean people drink, people smoke. It’s a choice. We all go and eat meat really but I try and do my bits and do things like recycling. But meat’s one of my pleasures and I enjoy having it and so, maybe selfish or not selfish, I will continue to have it basically. Obviously I don’t want to do damage and all that, and obviously if there’s things I could do that maybe could help… Maybe if I was better educated. maybe I would do things, maybe. My knowledge is probably quite limited really about it.
INT5 (HPM/50-64/Researcher): I think this way if I could describe it as I just listen to my body. What body tells me it needs, and how I feel. I feel like I have a fairly healthy diet, with my lifestyle. I’ve not had any major health problems or I’m not overweight. I do exercise regularly. I do recognize that some things are unhealthy and bad for you, but I would eat them in moderation, I can tell if I’m overeating
All but one participant expressed concern for animal welfare. This concern was often accompanied by a sense of ethical struggle, alongside the wider context and reasons animal welfare concerns were put aside when choosing what to eat.  
INT11(HURM/50-64/Packing dispatch operator): To be honest, maybe this is one of the reasons that I try to consume less – that we farm to kill them, although there are many other ways to eat and there are many other choices. Yeah.  On the other hand, it’s a good source of protein, but…. This is a big discussion. It’s a big discussion.
INT12 (HURM/18-34/Home and Commercial Maintenance worker): I’ve got a real issue with factory farming of animals and just animal welfare in general, or a real problem with the connection that people have with their food on the plate and the animal that it comes from. But I do think that meat is an essential component of a healthy diet and the majority of your diet should be made up of meat and unprocessed meat should be a lot of that, I don’t think you could live a healthy diet in sausages and bacon, but I think if you predominating beef and beef steaks and lamb legs and stuff like that that would to me count as a healthy diet and I think it’s important to have a varied diet, but I do think that is an essential component of that and it’s important for me personally to have meat as part of the diet.
Some participants from both HURM and HPM clusters described how they managed their ethical questions about meat production with the idea that humans are at the top of the food chain with the idea that this was a natural order to things. 
INT11 (HURM/50-64/Warehouse Logistics Operator): Yeah, I always think about that, even when I was young. I had a discussion with my mom at that time. We had cockroaches, and my mom was killing them, and I told her we killed them, but don't you think that they have a family too? They have a father, a mother? It's weird, yeah, to think like this. But as we are human and we are on the top of the, what is it called, of the food chain. We never think about the welfare of animals.
Other participants expressed concern over animal welfare through heightened concern for and even avoidance of consuming specific types of animals, demonstrating the use of compartmentalised compassion as a way to manage their ethical discomfort. 
INT6 (High PM/18-34/Youth Worker): I’m Welsh you see so [my wife’s] mom, she buys lamb a lot and because of that reason, as more of a joke really,…  but I don’t really tend to like going for it though because I feel bad for the little lamb. You can’t really buy mutton anywhere. I used to go to this farmers market and they used to do mutton burgers and I love them, but you can’t seem to buy them anywhere. I do like lamb, but I tend, I don’t really buy lamb at home. I don’t buy it at all. I just eat it for those occasions for family gatherings.
Participants developed their understanding and views of animal welfare related to meat production from various sources; some described these experiences as meaningful and emotive. In several cases, this information created negative emotions related to a feeling of disgust regarding the meat itself and appeared to have a barrier influence on consumption. Other participants experienced this information as an impetus to focus on how food animals lived and were treated rather than on the aspect of slaughter. 
INT11 (HURM/50-64/Packing and Dispatch Logistics Operative): I'm very much steering away from pigs, they're the first - and pork and stuff like that. And I think just, I've seen a couple of videos which were quite graphic and it's kind of put me off a little bit, and the more I actually see then sort of any meat that has come from a pig in the shop and in its raw form, it just kind of looks a bit disgusting and it takes my mind back to the memory of the video that I watched. 
INT20 (LRPM/50-64/Lorry Driver): You get free-range chickens. you can't get free-range beef and stuff like that. So you haven't got the choice, all you've got the Red Tractor thing and you on be RSPCA, but I've seen programs where even some of those farms aren’t brilliant for animal welfare. I mean, I think I'm like a lot of people. I think fair enough if we want to have animals to eat. I don't mind that so much but it's not so much how they die. It's how they live. So I think it's very important that they're treated well and have a reasonable life.
Other participants described not thinking about animal welfare and meat production, even though they thought it did concern them. 
INT14 (HURM/50-64/Civil Servant): The majority of the time it’s not something I think about…but if I do, I mean, I suppose it just does bother me a bit. But as I said, I don't, I tend not to think about it.
[bookmark: _Toc172209666][bookmark: _Toc187146210]3.4.3 Summary of Meat and Men’s Daily Life Theme
RPM has an important practical role in men’s daily lives. Decisions regarding types of URM are largely based on how they fit into household mealtimes, routines and budgets; different types of URM are chosen for different reasons in this regard.  Convenience and price drive PM consumption as part of workday lunches or when choosing food on the go, including when looking for a snack. This value of convenience was described by all HPM cluster participants and to a lesser extent by HURM and LRPM cluster participants.  
Participants acquire information on the health and environmental impacts of different kinds of RPM from various sources, often without being able to describe the source of the information clearly. Participants from the HURM and HPM clusters largely experience this information with scepticism and translate it according to their own views. The information received about animal welfare related to meat production resonated with most men interviewed, across all RPM clusters.  This information was experienced with ethical conflict in many men, which was managed through demonstration of compassion for certain types of food animals over others, by asserting their view of the ethical validity of humans at the top of the food chain, or the essential need for protein and other nutrients that meat provides; other men (from HURM and HPM clusters) described their acceptance of being ‘selfish’ or choosing not to think about animal welfare in connection to their meat eating behaviour. 
[bookmark: _Toc171333963][bookmark: _Toc172098585][bookmark: _Toc172209668][bookmark: _Toc187146211]4. Discussion
This study aimed to investigate the consumption of RPM and its influencing factors among men living in the UK, and how these influences may differ between men who generally consume high amounts of URM or PM or neither. Findings suggested three broad themes within men’s experiences and views of RPM consumption: 1. to support their own sense of well-being; 2. to maintain a connection to others and to their own sense of identity; and 3. as a series of processes used to navigate the practicalities of daily life. 
[bookmark: _Toc187146212]4.1 Meat and Well-being
A few participants described URM and PM in connection with the views of experts and dietary recommendations (see 4.3). However, all participants discussed their personal views and beliefs of health related to RPM that existed outside of official recommendations, a finding that resonates with the literature regarding perceived healthiness and its influence on dietary choice. Perceived healthiness refers to the subjective assessment of or belief about the nutritional value or overall health impacts of a type of food; it describes how people evaluate the health-related characteristics of food based on various factors such as taste and liking, labelling, cultural beliefs or societal trends (471). The current study’s findings reflect those of Ditlevsen et al., where three main factors were found to affect perceived healthiness: pleasure, nutritional value, and purity (472). 
Taking the aspect of pleasure first, motivations of enjoyment, taste, and pleasure were common to the consumption of both URM and PM for participants in all RPM clusters. In some instances, this desire for enjoyment was experienced in conflict with the health concern.  A latent theme of emotional well-being came through where positive emotions associated with RPM consumption were described alongside wider, meaningful social connections or to personal pleasure. Other literature describes eating certain foods within the experience of supporting health from a social perspective in that it bolsters a person’s sense of overall well-being (456, 471). 
The second aspect of perceived healthiness relates to nutrition. Considering food in terms of individual nutritional components was a common aspect of discussion about RPM and health; protein was widely viewed as a positive, where fat and salt were mentioned as ingredients within different types of meat that participants tried to control in some way.  These views broadly reflect what has been called a ‘nutritionism’ view of food in which the sum of a food’s component parts (i.e., macro- and micro-nutrients) define its healthfulness (473, 474). Participants in all clusters repeatedly referred to the high content of protein as a main benefit related to both URM and PM, offering it as a reason they would overlook other aspects they found less desirable (e.g., environmental impacts, animal welfare, beliefs about potential health risks). These views reflect a wider body of evidence demonstrating a ‘health halo’ effect where the presence of one thing perceived as healthy in a food (or diet) can override other considerations or dietary choices; this is particularly true with protein and its effects are seen more in men than women (475, 476). 
Lastly, people use perceptions of purity as a heuristic for the healthiness of foods.  In interviews, many participants, although not all, expressed a view of ‘naturalness’ as a healthier option. Where naturalness was valued, processed meat was viewed as less healthy, with the list of ingredients as a commonly cited concern. Some participants raised the same concern regarding meat replacement products and concerns that they were unnatural. This is in line with other research demonstrating that people view natural or homecooked meals as healthier and use their negative view of processing as a heuristic to decide between different foods based on their degree of processing (471, 477). People strongly correlate the ideas of naturalness, healthiness and environmentally friendly foods, even when these connections aren’t objectively true (478, 479). It’s worth noting, however, that within interviews participants described choosing different types of URM in place of PM choices, rather than substituting with non-RPM options. 
Health was described as a facilitator for high URM and high PM consumption primarily through its connection with weight control and protein, although iron and other micronutrients were mentioned. Health was also discussed as a reason some participants made efforts to limit their URM and PM consumption; in these cases, the discussion of limiting portions was inconsistent with the amount of RPM they reported eating in an average week. This may partially be due to social desirability bias within answers, whereby participants may be more likely to provide answers they believed would be viewed more positively 
Men who paid attention to how their bodies felt, described adjusting their diet in relation to concerns for their weight, and talked about efforts to build muscle through exercise were all likely to view both kinds of RPM as beneficial to their health. These views were generally expressed with more conviction among men in the HURM and HPM clusters; no participants in the LRPM cluster described their consumption of RPM as central to their weight control or muscle-building efforts. 
Unsurprisingly, no participants in the LRPM cluster described concern with protein consumption in connection with building muscle mass. The men who did describe this as a factor in their meat consumption were in all age groups and held routine or technical job positions. The link here between protein and meat consumption may travel through the degree to which a man identifies with traditional masculinity. The literature reports a connection between a desire for muscularity and views of traditional masculinity, which has also been associated with increased affinity for and consumption of RPM (184, 192, 298). 
[bookmark: _Toc187146213]4.2 Meat and Self-Identity
Some participants described their views directly on whether meat is associated with masculinity. Some men described a clear view of this association and linked the idea mostly with URM, particularly rare steaks. Others had no such views and didn’t engage with the issue further. Most of the participants, when asked, described the association between RPM and masculinity in one of three ways: through their understanding of the association from a historical perspective, from what they have observed, either in popular culture or in the behaviour of women or men in their own lives; or through what they believe others think or do that demonstrates this connection. Perceived injunctive and descriptive social norms were present in these responses, whereby participants described how they believed others thought or behaved in relation to RPM and masculinity. A few participants commented about the possibility of these ideas (of others) affecting their own behaviour, although most described being very certain that these were the views of others and didn’t influence their own behaviour, which was particularly the case for men reporting a high level of URM consumption. The influence of perceived norms on eating behaviour generally is well-evidenced (358, 413, 480), with a growing body of research identifying how perceived norms specifically influence meat consumption (267, 481).  Some messages received through perceived norms, particularly through injunctive norms (i.e., the beliefs held about what is approved of by others), are susceptible to being rejected as a reaction to the feelings of pressure. This phenomenon is known as ‘reactance’; where the injunctive messages (i.e., others approve of this) is perceived to be particularly controlling, the injunctive norm that might facilitate a behaviour would instead function as a barrier to the action believed to be approved of by others (482, 483). Reactance has also been identified within health messages, where more forceful health messages result in higher levels of rejection, but also increase sensitivity to information about the targeted behaviour in a way that may behave as a facilitator (484).  
[bookmark: _Toc187146214]4.3 Meat and Daily Life
Convenience and accessibility (including price)
The practical ways participants navigated their daily lives came through as a key barrier and facilitator of high RPM consumption. Facilitators of PM consumption included practical daily considerations of convenience, speed of preparation, cost, schedule, habit, and maintaining a busy household were all cited as reasons for choosing PM. This was true for participants across all three RPM clusters and was particularly mentioned in relation to lunches packed for work or when out and seeking a snack. No barriers to PM consumption related to practical daily life were described.  Facilitators of URM consumption related to practical daily life centred largely around the flexibility of meals, the convenience of leftovers or multiple meals from a single cut of meat, and the belief that there was ‘good value for money’ within the choice of URM.  Barriers to URM consumption were primarily related to cost, preparation complexity and the time or cooking skill necessary to prepare it or to the preferences of other people in the household who shared meals with the participant. 
Many men were driven to consume PM by its convenience, which took the form of availability (e.g., when grabbing a snack out of the home), portability (e.g., when preparing lunches to bring to the workplace), ease of preparation (e.g., when putting frozen meat products into the oven after a long day at work), and its ability to please many people within a single meal (e.g., when feeding a family with fussy children). 
The habit feature also influenced the choice of both PM and URM. Habits for worktime lunches were powerful facilitators for consuming sandwich meats, particularly sliced ham. Similarly, bacon and sausage were consumed out of habit with a ‘fry-up’ breakfast. Participants often were unaware that sliced ham and bacon were considered processed meat. Still, when made aware of this classification in the interview, participants stated they didn’t think this understanding would alter their habits significantly. 
Meat and Knowledge
Participants had various working definitions for PM, with many not considering many smoked or cured meats (e.g., bacon, ham slices) to be considered as a PM; however, working definitions of URM were consistent and largely matched the IARC definition (i.e., meat from mammals). Most men were aware of the existence of recommendations related to RPM consumption, and a few felt they could take a guess that it was recommended to limit consumption. However, these guesses were largely overshot and posited one or two weekly servings as the national guideline.  This pattern, where participants were aware of the recommendation but not its details, mirrors findings from the UK. Findings from a two-study series (n=507, n = 247) conducted in the UK showed that most people were aware of the 5-a-day recommendation for fruit and vegetables, but participants were largely unaware of the recommendation’s details;  knowing fewer details was significantly associated with lower fruit and vegetable consumption (485). 
When discussing the impact of RPM on the environment, some general concepts were mentioned (e.g., cows and methane), but none of the participants appeared comfortable discussing it and provided generalised information and sometimes jokes to deflect their lack of understanding of the topic. For most participants in the HURM and HPM clusters, the knowledge they did have on the topic was viewed with varying levels of disregard, either for the information itself (that they didn’t believe) or for the idea that their actions would have any impact on the wider health of the planet.  Other research has shown that people are either unaware of the connection between food and planetary health or perceive it as too large a problem for them to influence directly (181, 456, 486, 487). 
The context or environment in which participants consumed food followed patterns in their lives attached to certain types of RPM, which varied by participant within and between RPM clusters.  This reinforces other evidence to suggest that meat, in general, is eaten more often in particular contexts; in the UK, it’s been shown that people eat meat more commonly when dining out, on Sundays, and when eating with large groups of people versus eating alone (182).  Longer working hours have been associated with higher consumption of URM and PM, but not with overall dietary quality (488). 
In addition, many participants viewed any level of expert advice with a high level of scepticism or in some cases, even resentment. Participants across all three clusters brought up a concept of ‘they’, an imagining of externalised experts that make rules and recommendations regarding what to eat and why. This ‘they’ was then dismissed either explicitly or implicitly, and views of personal autonomy and the value of independent decision-making were asserted. Alongside this scepticism, men minimised the idea of threats to their health arising from RPM in two primary ways: contextualising them within a wider view of life and health (“You have to die of something.”) and balancing the views of the mistrusted experts with their own perception of how they felt in their bodies. 
Ethics related to animal welfare and meat production
Nearly every participant spontaneously raised the issue of animal welfare without prompting, including in interviews when a question about this issue had been added to the schedule but they raised it before the question could be asked.  The views and perspective on the issue and related ethical questions varied, but without pattern between URM cluster or SES characteristics, there were three main areas of discussion. In most cases, participants described techniques they used to offset their concern for the animals, such as avoiding specific types of meat they felt were most sympathetic (e.g., “I won’t eat Bambi.”) to offset guilty feelings.  Other men acknowledged their feelings of ethical conflict directly alongside their conscious decision to disregard them; these were grouped with views of human superiority (“We’re top of the food chain.”), their view of the inherent need for meat or protein in the diet, or the fact that they enjoyed meat and decided consciously not to think about animal welfare in connection with its consumption. A few men referred to themselves as ‘selfish’ concerning the fact that they believed meat production to be harmful to animals and even that the methods were particularly cruel in some cases, but that they enjoyed meat too much to let those beliefs influence their meat consumption.  
[bookmark: _Toc187146215]4.4 Variation Between Meat Type and Cluster Membership
 As described, some influences were more pronounced in their influence on either URM or PM consumption. (A list of barriers and facilitators by type of RPM is included in Table 22.) For example, the elevated value of meat so that it’s consumed within celebration or tradition was very strongly associated with URM; beef steaks held a particularly strong association with a meal holding special value. This same pattern was also seen in responses related to views of masculinity, where steak was most often mentioned as the prototypical example of what participants viewed as a masculine type of meat. Cooking skills were a barrier for URM consumption but not for PM consumption. 
[bookmark: _Toc186810737][bookmark: _Toc172366353]Table 22 - Factors interpreted to influence URM and PM consumption
	Factor
	Effect on URM
	Effect on PM
	Clusters

	Sub-theme 1A: Meat & Emotion 

	Need to validate enjoyment (internal conflict related to consumption)
	URM- 
	PM- 
	LRPM

	Personal history associated with positive emotions
	URM+
	No effect
	HURM

	Meat as pleasurable and supporting well-being through positive emotions
	URM +
	PM+
	All

	Specialness assigned to type of RPM
	URM+
	No effect
	All

	Sub-theme 1B: Meat & Health

	Motivation to eat health promoting foods
	No effect
	PM -
	LRPM, HURM

	Naturalness of food as marker of its healthfulness or quality.
	No effect
	PM-
	HURM, LRPM

	Meat substitutes – dislike high degree of processing. 
	URM+
	PM+
	HURM

	Listen to own body for signals on what is healthy for it to eat. 
	URM +/-
	PM+/-
	All

	Protein consumption as means to weight control or muscularity
	URM+
	PM+
	HPM

	Protein consumption as a necessary nutrient generally
	URM
	No effect
	All

	Sub-theme 2A: Meat & Identity

	Conflicts with/evolution from childhood habits or dietary patterns. 
	No effect
	PM-
	HURM, HPM

	Religious views of RPM. 
	URM- 
	PM+ (white meat)
	HPM

	Masculinity – views of RPM as masculine. 
	URM+ 
	No effect
	All

	Childhood experiences and family traditions
	URM+ 
	No effect
	All

	Cultural traditions important to participant. 
	URM
	No effect
	All

	Sub-theme 2B: Meat & Social Role

	Influence of others regarding views of or emotions about RPM. 
	URM +/-
	PM+/-
	All

	RPM as a way to connect and engage with others. 
	URM+
	PM+
	All

	RPM as a celebration food to be shared within social experience. 
	URM+
	No effect
	All

	Sub-theme 3A: Meat & Knowledge

	Scepticism towards expert views on RPM impact on health. 
	URM+
	PM+
	HURM, HPM

	Relativistic view of healthy behaviours. (‘We all die of something.’) 
	URM+
	PM+
	HPM, LRPM

	Scepticism regarding expert views on RPM impact on environment. 
	No effect
	No effect
	HURM, HPM

	Deliberate avoidance of thoughts about animal welfare 
	No effect
	No effect
	HURM

	Ethical struggle regarding animal welfare and RPM production.  
	URM-
	PM-
	HURM

	Views of humans at top of food chain ameliorate animal welfare concern
	URM+
	PM+
	All

	Sub-theme 3B: Meat & Practicalities

	Meatless meals as an invalid option – ‘not what a meal is’.
	URM+
	PM+
	LRPM, HPM

	Financial consideration – cost of meat and household budget
	URM +/-
	PM+
	LRPM, HPM

	Financial consideration – priority on ‘value for money’ in meat purchases
	URM+
	No effect
	HURM

	Meatless meals as a valid, enjoyable option within specific contexts
	URM-
	PM-
	LRPM, HPM

	Meatless meals as a valid, meat replacements not enjoyable (taste, texture)
	URM+
	PM+
	LRPM, HPM

	Deliberate choice to compromise health and prioritise practical matters  
	URM+
	PM+
	LRPM

	Appeasing varied preferences within single household at mealtimes
	URM +/-
	PM+
	HURM, LRPM

	Convenience out of the home – workplace lunches, snacks
	No effect
	PM+
	HPM

	Busy household schedule, convenience and acceptance of main meal
	URM +/-
	PM+/-
	All


The consumption of PM was facilitated by convenience, particularly when preparing lunches to take to the workplace or when finding quick meals or snacks when out of the home. The influence of the view of naturalness as a marker of healthiness was experienced as a barrier to PM consumption for participants, where some viewed a long list of ingredients on a package of meat as an indication of lower quality or healthfulness. However, the daily operating definition participants had for PM alters the interpretation of these experiences; as many participants didn’t consider smoked or cured meats such as bacon or gammon to be PM, the view of naturalness may only have influenced the consumption of certain types of PM.  Media coverage of emerging research into ultra-processed foods (UPF) may have influenced participants understanding, where PM and meat classified as UPF are not distinctly different categories.  
Some differences between influences for men in the LRPM, HURM and HPM clusters were noted and interpreted by the lead researcher.  Men in the LRPM cluster were viewed as more likely to find credibility within the information on the health and environmental impacts of RPM.  Men in the HPM cluster appeared more likely to be influenced by convenience, and men in the HURM cluster were more likely to be influenced by the naturalness of food. 
[bookmark: _Toc187146216]4.5 Limitations
This qualitative study was undertaken with a social-constructivist approach, using reflexive thematic analysis methodology. By its nature, it is a subjective development of themes emerging from interview responses within a limited population of men who were chosen for interview using purposive, maximum variation sampling techniques. While supported by related research as described, findings are understood to be a subjective thematic analysis of a sampling of experiences and influences on men’s RPM consumption and should be approached as such.  
Interviews for this study were conducted online, which can present some limitations in terms of communication. Also, as participants were recruited through Prolific and advertised as a study related to food consumption, it is possible that there was an over-representation of men who were more interested in food as a topic than others.  The consistent unprompted sharing of views on animal welfare, strong views on meat replacement foods, and the validity of external expertise on RPM’s impacts on health or the environment may not reflect those of a wider population.  However, as this study was intended to collect a purposive sample and provide a subjective interpretation of the emerging themes from the discussion, this is a function of the study’s methodology as much as it is the method through which participants were recruited. 
There is also potential that some degree of social desirability bias was present in interview responses, whereby participants may have adapted the content, context, or style of the interview discussion that was thought to be most desirable to the interviewer. Every effort was made during the interview to provide assurances that there was no agenda, and that any response was viewed without judgment. 
[bookmark: _Toc171333965][bookmark: _Toc172209670][bookmark: _Toc187146217]4.6 Significance & Conclusion
To identify interventions to change health behaviour, it is essential to understand the factors that influence this behaviour and their interrelationship (133, 157). The findings of this research contribute significantly to the field of nutrition and public health by providing insight into the complexity of experience and influences on the consumption of URM and PM among men in the UK. The insights gained from this study will inform evidence-based public health strategies, nutritional education programs, and policy development for promoting healthier dietary habits in this demographic group.
[bookmark: _Toc172098586][bookmark: _Toc172209671][bookmark: _Toc187146218]4.5 Summary of Chapter
This chapter presents a qualitative study that explored the complexity and rich detail within context, experience, and views of RPM consumption by men living in the UK and the factors that influence this consumption.  Themes created from interview data reflect interwoven factors experienced with varying comfort levels. At times, influences were embraced (e.g., steak enjoyed for the taste and experience as a treat or celebration food); at other times, men described aspects of RPM consumption they viewed as negative alongside reasons why they didn’t apply these aspects to their dietary behaviour, 
RPM is consumed for enjoyment, emotion, connection with identity, reward, and a desire to have value for money, but the underlying contexts and rationales are different for URM and PM. Beliefs about health consequences vary, are inconsistent with adopting other health behaviours, and are attributed separately to URM and PM. The influence of health beliefs on URM and PM consumption largely depends on the value placed on the ‘naturalness’ of food and trust in external experts, which may be linked to SES characteristics. Providing trustworthy information through communication and marketing, modelling behaviours from influential in-group figures, providing alternative meal options that men enjoy eating, and introducing fiscal measures are all potential interventions that may reduce RPM consumption for men living in the UK. Results can be used to explore further and develop interventions targeting men’s eating behaviour.  
[bookmark: _Toc176002245][bookmark: _Toc187146219]
Chapter 5 – Discussion 
[bookmark: _Toc172366354][bookmark: _Toc173661506][bookmark: _Toc174214507][bookmark: _Toc176002246][bookmark: _Toc187146220]5.1 Introduction
[bookmark: _Toc174214508][bookmark: _Toc172366355][bookmark: _Toc173661507]This thesis aimed to create a behavioural picture of RPM consumption among men living in the UK and to identify potential interventions for reducing this consumption. To address these aims, the thesis has adopted a sequential, explanatory mixed methods approach whereby the first two studies explored aspects of RPM consumption using quantitative methods to explore the relationship between measurable variables: preference for and consumption of RPM, SES characteristics, other dietary behaviours and measures of various influencing factors. These findings were then used to design a third qualitative study to add rich detail and the context of the lived experience of RPM consumption of men living in the UK. 
This discussion chapter presents a summary of the thesis aims, followed by an overview of each study’s aims and findings and how they relate to one another. Using the COM-B model of behaviour and the process outlined in the BCW as an overarching theoretical framework, the main findings will be integrated into a single overall behavioural portrait of men’s RPM consumption and mapped to potential intervention functions and policy categories to identify possible avenues for intervention. The themes that emerged within the integrated findings will be discussed within the context of the existing literature and how this thesis makes a unique contribution. A presentation of key recommendations for policy and future research will follow, and the chapter will conclude with a discussion of the strengths and limitations of the thesis. 
[bookmark: _Toc176002247][bookmark: _Toc187146221]5.2 Summary of thesis aims
As discussed in Chapter 1, the stresses livestock creates on the food system, including its contribution to GHG emissions and global climate change, mean that reducing meat consumption is necessary to meet the UK’s net carbon goals  (15, 489). To achieve the greatest benefit to health within this aim, reducing the amount of RPM offers the most potential for reduction in relative risk to poor health outcomes (360). Compared with women, men in the UK consume a higher volume of RPM, are more likely to consume more than 70 grams/day, and have a higher incidence of poor health outcomes related to high RPM consumption(66, 447). Therefore, finding ways to reduce RPM consumption among men in the UK is a significant public health issue. Producing a detailed behavioural description of this consumption is the first step in identifying potential interventions to reduce it and is the primary aim of this thesis. 
This aim was addressed through three studies in a sequential explanatory mixed-methods design; a merging integration approach was used within the thesis design, whereby findings from earlier studies are used to guide the design of succeeding studies (490). Study 1 reviewed existing literature to identify a broad range of factors influencing RPM consumption in men which were then used within the following studies (Chapter 2). Study 2 was designed to assess patterns of RPM consumption of men within a representative UK sample and to explore links with two factors suggested as potential influences from Study 1: SES characteristics that may be related to social status or financial influences and other healthy dietary patterns that may reflect how RPM consumption connects to broader views of diet and health (Chapter 3).  Finally, Study 3 used qualitative methods to provide a more detailed, nuanced explanation and understanding of the context and lived experience of the quantitative findings from the first two studies (Chapter 4). 
[bookmark: _Toc174214509][bookmark: _Toc176002248][bookmark: _Toc187146222]5.3 Summary of Main Findings
[bookmark: _Toc176002249][bookmark: _Toc187146223][bookmark: _Toc174214513]5.3.1 A Systematic Review of Factors Influencing Men’s RPM Consumption (Study 1)
Systematic reviews are an essential tool for mapping the empirical breadth of evidence and understanding related to a topic; they are often used to establish a broad baseline understanding within an area of inquiry, from which to develop additional research questions (290, 491). This was the approach adopted for Study 1, a systematic review that explored factors influencing men’s RPM consumption and described them through the COM-B model. Inclusion criteria were set to capture influences on men’s consumption worldwide to identify the broadest possible range of potential factors as a starting point for subsequent studies. In contrast, exclusion criteria were set narrowly to ensure the review avoided research without analysis and reporting of results related explicitly to influences on men’s consumption of RPM generally or specific types of RPM (i.e., not all types of meat as a single category or without reporting separate results for RPM), and avoided studies published more than ten years earlier, to reflect the nature of changing dietary patterns over the early 21st Century (347, 492, 493).  
This first study's original contribution was achieved by identifying ten facilitators and five barriers to men’s RPM consumption, which were mapped to the Motivation and Opportunity categories within the COM-B model. Most identified influences were related to some aspect of masculinity, where increased preference for RPM was related to increased identification with hegemonic masculinity, to perceived threats to that identity, to situations in which trying to attract a potential mate, or when in-group (i.e., male) approval of RPM consumption was demonstrated.  Factors related to the enjoyment of RPM were also found to facilitate RPM consumption; affinity for RPM and a personality trait of hedonism were associated with increased preference for and consumption of RPM. Other facilitating factors included a high degree of external eating style, a low degree of food neophobia or an emotional or restrained eating style. Factors found to act as barriers to men’s RPM consumption included identification with non-traditional masculinity, explicit external validation of one’s masculinity, the influence of out-group (i.e., women) approval for RPM, personality traits of universalism, self-efficacy, and views of animal welfare.  The review also identified seven factors where influence was mixed or unclear; amongst these were beliefs about RPM's impact on health and the environment. One factor, the influence of financial considerations (i.e., price, available food budget), was not shown to influence RPM consumption in this review. 
Factors identified in Study 1 were used as a baseline list of potential influences to explore throughout the remainder of the thesis. Additionally, four key insights were gathered from Study 1 that influenced the focus of the subsequent studies. First, findings showed that within high-income countries, masculinity plays an important role in the men’s preference for and choice to consume RPM, including having a role in ameliorating stress related to perceived threats to their masculinity (229, 294, 297-299, 303, 305, 306). Data in these studies were collected using quantitative methods, primarily using experimental conditions with questionnaires to assess views of masculinity and RPM preferences without exploring how men viewed these connections in relationship to their own masculine identities and behaviour, i.e., if these findings represented salient experiences or possibly a latent expression of internalised masculine ideals connected to their identity and meat consumption. Study 3 uses qualitative methods to follow the thread of this question and explore how men experience this in the context of their daily lives. 
The second insight relates to the need to clarify how men view the relationship between RPM consumption and their health. Review findings demonstrated seemingly incompatible beliefs among men, with RPM being viewed as supportive of good health and consumed for this reason, but also as harmful to health and avoided in some cases or consumed despite those beliefs. This aspect of RPM consumption and the multi-faceted way it appears to influence behaviour was indirectly built into the study design of Study 2 by examining how RPM consumption is linked to other healthy dietary behaviours. The question is then further explored through qualitative methods in Study 3 to add detail, context, and insight into how RPM is viewed and consumed in relation to other health beliefs and behaviours. 
Third, financial factors were found not to influence RPM consumption. Here, no clarity was found within the reviewed studies on whether the lack of effect was due to the priority given to RPM (or meat) within the food budget or to perceived flexibility in the choice of RPM by type, cut, or retailer offer, whereby a cheaper option could be substituted, making cost an issue of kind of RPM rather than amount. This question is indirectly explored again in both subsequent studies: in Study 2 by investigating patterns of SES, including income level, which may provide inferential data, and also in Study 3, which explored the experiences men have with choosing, purchasing and affording different types of RPM and how they view this as influencing their consumption. Findings across all three studies will be integrated with the aim of better understanding how finances influence RPM consumption. 
Finally, URM and PM were not explored separately in most of the studies included in the review. In the study where RPM and PM were evaluated independently, there was a slight variation in the findings, with participants more willing to reduce PM than URM for health reasons (301). This was a narrowly framed question within the study, meaning the broader connection requires further investigation, which will be carried out through both Study 1 and Study 2. 
[bookmark: _Toc176002250][bookmark: _Toc187146224]5.3.2 Secondary Analysis of NDNS Data (Study 2)
Study 1 began by identifying factors that might influence RPM consumption among men in the UK, providing a selection of potential influences, i.e., aspects of why men may eat RPM. Chapter 2 then turned to the questions of what and who: how much RPM is being consumed, who is consuming it and whether there are any meaningful relationships in these patterns. It also sought to indirectly explore two aspects of why men eat RPM: whether any aspects of SES may provide insight into whether and how financial factors may influence men’s RPM consumption within the UK and whether RPM consumption is connected to other healthy dietary behaviours.  To achieve this, Chapter 3 presented a secondary data analysis of 11 years of NDNS data (2011-12 to 2018-19) for men aged 19 and over living in the UK. 
Starting with how much RPM is being consumed by men in the UK, Study 2 found that this fell from 94 g/day to 54 g/day during the survey years, a drop mostly comprised of a statistically significant decrease in consumption of URM consumption (22 grams/day) more so than PM (8 grams/day) which was not significant). Despite this drop, in the latest survey year (2018-19), a considerable proportion of men (37.4%) still ate more than the recommended average of 70 grams/day.  To further explore this high level of RPM consumption, a two-step cluster analysis grouped men by the daily average volume of URM and PM they consumed (across all survey years). This analysis demonstrated that men consuming high levels of RPM are not eating similar amounts of URM and PM. Instead, men fell into two categories: the High URM cluster (HURM) consumed over 70 grams/day of URM (93 g/day) together with low amounts of PM (28 g/day); the High PM cluster (HPM) consumed a low amount of URM (35 g/day) together with over 70 grams/day of PM (99 g/day).  A third cluster (LRPM) consumed low levels of RPM overall, including both URM (18 g/day) and PM (21 g/day).  
This insight represents one of Study 2’s unique contributions: whereby RPM consumption is commonly assessed as one dietary category and addressed within a single dietary guideline in the UK, the variation in consumption patterns suggests that URM and PM consumption may each be influenced by different factors. Further, as PM consumption is associated with a higher dose-response relative risk than URM consumption for various health outcomes(88, 364, 368), differences between consumption patterns and the potential for differences in influencing factors become essential in targeting interventions to reduce intake. Depending on whether there is variation in SES characteristics between RPM clusters, there are also potential implications related to health inequalities. 
To better understand this, Study 2 also explored the SES characteristics of men with varying patterns of RPM consumption and found that the SES characteristics of men consuming more than 70 g/day of RPM were not the same for the HURM and HPM clusters, although there were some similarities. Men of White ethnicity, with qualifications less than a GCE, who worked in lower supervisory or technical roles, or were small employers or own account workers were significantly overrepresented in the group eating more than 70 grams/day of RPM combined. The same occupations had higher ORs of belonging in the High URM cluster (compared with the Low RPM cluster), but ORs were not significantly different for the other SES characteristics. However, when the HPM cluster was compared to the LRPM cluster, variation was seen within all assessed SES variables.  The OR for belonging in the HPM versus the LRPM cluster decreased with age (i.e., younger men had higher OR than older men) and was lower for men with Asian or Asian British ethnicity. The OR was higher for men with any qualifications below some amount of university and for men in occupations other than those classed as intermediate, managerial, or professional. 
Comparing the odds of belonging in the HPM cluster to the HURM cluster, the OR was 94% lower for men with Asian ethnicity and Mixed or Other ethnicity. The OR was lower for men aged 50 and over than men aged 19-34. Within occupation, the OR of belonging in the HPM versus the HURM cluster was 2.24 times higher for men working in routine or semi-routine jobs compared to men in professional or senior management roles. In other words, regarding education and occupation, younger men and those working in routine or semi-routine jobs had the highest odds of belonging to the HPM cluster, and those with the highest measured occupation and education had lower odds. In a seemingly paradoxical finding, men in the lowest tertile of household income also had a significantly lower OR of belonging in the HPM cluster than men with the highest income. 
Study 2 also followed up on the uncertainty detected in Study 1 related to the influence of health beliefs on men’s RPM consumption.  Using the RPM clusters, the second part of Study 2 assessed whether RPM cluster membership was associated with other healthy dietary patterns. The analysis found that men in the HPM cluster consumed more free sugar than men in the HURM (12 gram/day difference) or LRPM clusters (18.2 gram/day difference). Fruit and vegetable consumption was significantly lower in the HPM cluster (3.6 portions) than in the HURM cluster (4.3 portions) and the LRPM cluster (4.3 portions). There was no significant difference between fruit and vegetable consumption between the HURM and LRPM clusters. There also were no significant differences in fibre consumption between all three RPM clusters. 
These findings further elucidate the split between URM and PM consumption, often conflated within a single RPM category, and highlight the unique SES characteristics among men most likely to consume high amounts of URM or PM.  Four insights within these findings are particularly relevant to this thesis.  First, Study 2 shows younger men (aged 19 – 49) are more likely to consume high amounts of PM, but URM consumption is not significantly associated with age; this pattern suggests a few potential connections to explore. This question was further explored in Study 3. 
The second insight is the potential influence of finances. Compared to men in households with the highest equivalised income, those with the lowest income had 43% lower odds of belonging in the HURM cluster and 30% lower odds of belonging in the HPM cluster than in the LRPM cluster. In other words, the men with the lowest household incomes had lower odds of consuming high amounts of RPM, a similar finding for men with high occupation and education SES. This seemingly paradoxical finding suggests that cost may influence RPM consumption (in contrast to Study 1, where financial factors were shown to have no effect) and the potential that the three evaluated SES characteristics may create separate drivers for behaviour. 
The third insight is related to low levels of variance explained by the logistic regression models fitted within this analysis: only 9% of the variance in cluster membership was explained by variables when comparing all three clusters and 12% of the variance was explained by variables when comparing HURM and HPM alone. This finding reflects the complexity of influences on dietary behaviour generally and the limitations of SES characteristics on their own to define groups of men in terms of their RPM consumption (414, 494, 495).  These complexities are difficult to understand from quantitative data, as they are part of the behaviour of eating, understood within the context and experience of daily life; these were also explored in Study 3. 
Lastly, patterns identified with fruit and vegetable and free sugar intake provide evidence of broader dietary patterns associated with high PM and URM consumption. Patterns between high meat consumption within broader dietary patterns have been found both in the NDNS data (423)  and UK Biobank Data (372). However, from the Study 2 findings that unhealthy fruit and vegetable and free sugar intake is highest among men in the High PM cluster, it could be inferred that URM and PM may be influenced differently by health beliefs, although how they may differ remained unclear. This association required further exploration to gain a more thorough understanding of this connection and was therefore used to inform the design of Study 3. 
[bookmark: _Toc176002251][bookmark: _Toc187146225]5.3.3 Reflexive Thematic Analysis (Study 3)
This thesis's third and final study was built on the overview of potential influences from Study 1 and the patterns of URM and PM consumption identified in Study 2; it aimed to add a more detailed layer of understanding related to what influences RPM consumption among men in the UK. Qualitative research methods were used, as they are well suited to answering questions where complexities of context and experience and in-depth detail are needed to understand behaviour (2, 436). Semi-structured interviews were conducted with 21 men living in the UK with a population selected using purposive and maximum variation sampling based on age, occupation classification, ethnicity, and general RPM consumption pattern (Low RPM, High URM or High PM).  The interview schedule was informed by findings from Study 1 and Study 2 to investigate key areas of potential influence: general experiences of RPM consumption, beliefs about the impacts of RPM on health and the environment, and connections between RPM and views of masculinity. Iterative development of the interview schedule led to two additional interview questions: understanding of meat definitions (e.g., “What types of meat would you consider as ‘processed meat’?”), and views of animal welfare in relationship to the production of RPM.  Findings from reflexive thematic analysis suggested three broad themes within men’s experiences and views of RPM consumption: 1. Health and well-being; 2. Men’s Self-Identity; and 3. Practical issues within daily life. 
Concerning health and well-being, participants in the study were uncertain about the recommended maximum amount of RPM for health. Many associated RPM with protein content for weight management or muscle building, while some focused on unhealthy nutrients like saturated fat and salt. Concerns about naturalness were described as a barrier to PM consumption. Although health was a consideration, it was not always the main factor in participants’ food choices. Well-being in terms of enjoyment, taste, and pleasure were common motivations for consuming URM and PM. Specific types of URM (but not with PM) were viewed with elevated value and used as rewards or in traditions associated with positive emotions. Participants described a strong affinity for various types of RPM, often choosing them for the enjoyment and positive emotions they brought, which outweighed other considerations (e.g., health) in their meal choices.  
The second theme describes two aspects of self-identity: how men choose meat that supports their personal persistent sense of self, and the social connections that support their social or shared sense of identity with others. Meat was described as an essential part of who participants were. Specific types of URM were valued within meaningful connections to childhood, deceased family members, cultural identity and current social circles.  Views of masculinity and meat were attributed to others (rather than as an internalised view of the participant) and validated by participants through behaviour they observed in others, media depictions of men and RPM, or a view of historical connections between men and hunting. The associations within this theme were expressed in interviews with participants across all RPM consumption clusters and SES characteristics. 
[bookmark: _Toc172366360][bookmark: _Toc173661511]The third theme involved practical matters related to RPM consumption. The understanding and utilisation of information about RPM varied. While participants generally had a consistent sense of URM to mean beef, lamb, and pork, their definitions of PM varied, particularly regarding bacon, ham, and mince. Several participants in the High URM or Low RPM clusters viewed nutritional guidance as valid and expressed intentions to follow national recommendations, even when acknowledging potential challenges. Conversely, participants consuming high amounts of PM generally viewed nutritional guidance with scepticism and mistrust. All participants but one raised ethical concerns about animal welfare in meat production. To balance these views with their RPM consumption, participants employed various coping strategies such as beliefs in human superiority, compartmentalised compassion for specific animals, and attempts to support higher welfare through purchasing habits. In terms of practicalities in daily life, all participants described some financial considerations, although this affected the type of meat purchased more than the amount. The cost was an outright driver of meat selection for some participants, but most prioritised finding value for money in the meat purchased for home preparation. 
Study 3's unique contribution was its in-depth accounting of men's experiences, emotions, and views related to their consumption of RPM and the factors that influence this consumption, within which three main insights add to the aim of this thesis. First, this study added context and nuance to men's views about RPM and health, building on the findings from the first two studies. In Study 1, there were mixed findings related to health beliefs about RPM and how they might influence preference or consumption; in Study 2, unhealthy dietary patterns (low fruit and vegetable, and high free sugar consumption) were more likely found in men eating high amounts of PM with the inference that men consuming high quantities of PM were less likely to be influenced by health beliefs within their dietary choices.  Participants in Study 3 viewed URM and PM differently in terms of their contribution to health. Men described varying levels of trust in official nutritional guidance and used their internalised feelings of health as a trusted guide.  The study was not designed to produce generalisable associations, per se; however, within the detailed descriptions provided by men in the interviews, men with higher levels of scepticism for health advice related to meat generally held more positive views of PM. 
The second insight is related to the finding from Study 1 whereby mixed results were found related to financial considerations.  Study 2 provided some additional clues to this connection, where high SES was related to low PM consumption, but so was having the lowest tertile of income. These seem to contradict one another; men with higher-status occupations tend to have higher incomes, so sharing the low-PM pattern with men having the lowest incomes appears to be an incompatible finding.  However, connecting these to the findings from Study 3, we see examples of men who chose the type of RPM based on what they viewed as having the best value for money, which meant different things to different participants. For some, it meant the absolute cost; for others, it meant the flexibility for use in multiple recipes or across multiple meals; and for others, it was about the perceived quality of the meat. In this way, financial capability wasn’t a driver for consumption in terms of daily grams of RPM but rather a driver for the type of RPM consumed. The other consideration is that all men interviewed were currently employed, and none described difficulty in generally affording food.  The inference is that there may be a drop-off point related to income, whereby affordability is not an influencing factor until a threshold is reached in terms of low income, at which point the cost of RPM becomes a barrier to its consumption. 
The third meaningful insight for the thesis's aim is the clear distinction between context and influences related separately to PM and URM and even to different types of URM. Study 2 showed distinct PM and URM consumption patterns among men consuming high amounts of RPM, suggesting that each type of meat may have different influencing factors. Findings from Study 3 supported that inference. Generalising the descriptions given in interview responses, a steak was consumed for celebration, a roast for tradition, mince for practicality and cost, and processed meat for convenience. Each of these experiences is connected to different contexts and emotions that need consideration in developing interventions. 
[bookmark: _Toc176359735][bookmark: _Toc187146226]5.4 Integration and Interpretation of Findings
This thesis comprises three studies of different methodologies and philosophical approaches with overlapping and complementary outcomes; however, for the thesis to meet its aim, these findings must be combined meaningfully. This section describes the process used to interpret and integrate findings from all three studies to address the aim and objectives of the thesis. 
Within mixed methods research, a comprehensive synthesis of findings is integral to the methodology (8). The synthesis must go beyond reporting separate findings and fully integrate the outcomes through comparison, contrast, or combining results to embed conclusions of one within the other(4). Integration requires adopting a technique that combines findings with a meaningful assessment of the integrated outcomes. The design of this thesis utilised one level of integration through building, whereby findings from Study 1 and 2 were used to direct and design the data collection of Study 3 (490).  Integration through merging takes place after data collection and is the process whereby multiple datasets (or findings) are merged for analysis and comparison (490). This step was conducted using a modified triangulation approach. 
Triangulation is a method for investigating a research objective using studies with more than one methodology to gain a more complete picture than could be reached using any single methodology (8). Initially developed to integrate results from multiple qualitative studies, triangulation has been commonly adopted to synthesise mixed-method research findings. An expanded understanding of the research questions occurs when assessment across studies identifies areas of convergence; findings that may conflict with one another offer the opportunity for a more nuanced understanding of the issue and can present an opportunity for refinement of the study question; and silence, or questions that go without meaningful findings, can identify important gaps and limitations of understanding within the findings as a whole (496).  The triangulation protocol, as developed by Farmer et al. (496) and described by O’Caithan et al. (8),  involves presenting findings on a single page and identifying the key outcomes from each study; each outcome is then coded in terms of whether findings are in agreement, partial agreement, dissonance or silence with each other.  This method was adapted for use in this thesis, whereby results from each study were listed and grouped by research objective. No codes were assigned, but findings were analysed for convergence, dissonance and silences within and between the three studies to synthesise outcomes related to the thesis objectives and research questions.  (The triangulation table is presented in Appendix 4 as Additional File 4.1.) Findings must be interpreted before being integrated, and as findings from quantitative and qualitative research methods are being integrated within this mixed-methods thesis, a brief description of the approach taken on interpretation is necessary.  
In the post-positivist philosophy underpinning quantitative methods, the truth of findings is assumed to exist independently as an observable reality, making the purpose of interpretation to identify this truth, reduce the potential for bias, and understand and report findings as close to their actual truth value as possible (2).  This approach was used to interpret outcomes from the systematic review (Study 1) and data analysis (Study 2). In contrast, within the critical realist perspective taken within the reflexive thematic analysis (Study 3), interpretation is understood to be a subjective experience. Importantly, reflexive thematic interpretation does not simply relate data within a thematic structure (i.e., lining up similar ideas in groups with descriptions of what these ideas have in common) (437, 438, 441). Instead, good interpretation tells a story with the data combined with the broader context related to the subject matter and, in doing so, assigns meaning from the researcher's perspective (438, 443). With this understanding, it is noted that the integration of findings from Study 3 with the other two studies reflects the researcher’s interpretations of the collected data from a small study population, constructed from in-depth reflexive thematic analysis to form a narrative of how RPM consumption is explicitly experienced within the context of the interview participants, i.e., currently employed adult men, primarily with White ethnicity, living in the UK. 
The initial step, using a modified triangulation process, produced a list of outcomes related to the who and what aspects of RPM consumption (Objective 1) and the why aspects (Objective 2). However, to meet the aims of this thesis, these outcomes must be further integrated to facilitate the identification of potential interventions to reduce RPM consumption.  This process is described in the following section. 
[bookmark: _Toc174214521][bookmark: _Toc176002254][bookmark: _Toc176359736][bookmark: _Toc187146227]5.5 The Behaviour Change Wheel: The Behavioural Picture
To meet the aims of the thesis, key findings regarding RPM consumption for men living in the UK were considered in terms of their relevance for intervention development using the approach and framework provided by the BCW. The BCW is a theory-based tool used to identify interventions for changing behaviour at the individual or population level (157). The BCW process is a series of three main steps, the first two of which comprise the aims of this thesis: developing a clear understanding of the behaviour and its influences and identifying intervention options for changing this behaviour.  The final step involves using these policy categories to identify specific content and implementation options and is beyond the scope of this thesis. 
The first step in the BCW process is to create a description of men’s RPM consumption. It involves describing who is performing the behaviour, what the behaviour is and what factors influence it (155, 273).  Table 23 presents findings from all three studies as a single behavioural diagnosis.  This behavioural picture presents an expanded understanding of what factors or forces influence this behaviour and their interrelationship (133, 149). Research has shown that to shift meat-eating behaviour, interventions targeted at specific audiences and addressing the particulars of the underlying factors affecting the behaviour are more likely to be effective than those developed with a more generic focus (52). The behavioural picture of men’s RPM consumption developed here provides the basis for such a targeted intervention. 
The behavioural picture (summarised in Table 23) describes a general trend of falling RPM consumption among men in the UK, comprised mostly of a significant drop in URM together with a lower and non-significant fall in PM consumption amounts. There was also drop in men eating over the national recommended limit of 70 grams/day, but over 37% of men still consumed more than this in 2018/19. Men eating over the recommended amounts of RPM fall into two groups: one group consumes high amounts of URM (> 90g/day) and the other consumes high amounts of PM (> 95g/day).  Men who consume low amounts of both URM and PM are more likely to have Asian or Asian British ethnicity, to have some level of university education, a university degree or higher, or to work in a higher managerial or professional occupation. Men who consume high amounts of URM are more likely to have White ethnicity and to be self-employed (either with a small company or on their own) or work in a technical or lower supervisory role. Men who consume high amounts of PM are also more likely to have White ethnicity or to work in a lower supervisory or technical occupation; they are also more likely to work in a routine or semi-routine occupation and to be younger. 
Influencing factors for high amounts of URM and PM were similar, but there were some differences. Facilitating influences for both types of meat included subjective importance or affinity held for RPM, a personal value of hedonism, tangible evidence of in-group (i.e., men) approval of RPM, identification with traditional masculinity, and the prioritisation of protein (especially high levels) in the diet. For URM, facilitating influences include the experience of associated traditional or emotional connections and the view of specific types of URM holding elevated status or value. For PM, facilitating factors include convenience when out of the home, a low price, and the need to meet the preferences of multiple household members. A barrier to high PM consumption was a high value attributed to the naturalness of food. 
Some factors were found to act both as barriers and facilitators to high consumption of URM or PM. The lower relative price and its relationship to a man’s financial situation was found to be a facilitator for high PM consumption. In contrast, cost acted as both a barrier and facilitator to URM, depending on the specific type of meat: low price was a facilitator for mince consumption but a barrier to consumption of lamb joints and steak. Value for money was also a factor in URM consumption, but its role as a barrier or facilitator was very dependent on context, i.e., available retailer offers, views of the quality of meat or how it could be used in multiple recipes or meals within the household. 
[bookmark: _Toc186810738]Table 23 Behavioural Picture of RPM Consumption Among Men in the UK
	Type and Amounts of RPM consumed – What (Study 2)  

	
	Unprocessed Red Meat
	Processed Meat

	Average grams/daya 

	From 2008/09 to 2018/19, URM consumption fell from 50.13 grams/day to 28.12 grams/day in (p<.001).
	From 2008/09 to 2018/19, PM consumption fell from a mean of 23.80 grams/day to 35.81 grams/day, however this drop was not significant (p=.370). 

	Above 70g thresholda

	62.6% of men consumed daily average of 70 grams or less of RPM in 2018-19; this is an increase of 25.4 percentage points from 2011-12.

	Clusters of RPM
Mean grams/day
	LRPM: 18g URM, 21g PM
	HURM: 93g URM, 28g PM
	HPM: 35g URM, 99g PM

	Socioeconomic Factors – Who (Study 2)  

	
	Unprocessed Red Meat
	Processed Meat

	Agea
	No significant patterns. 
	Higher likelihood of high consumption of PM for men aged 19 - 49

	Ethnicitya
	Higher likelihood for high consumption of URM for men with White ethnicity; lower for men with Asian or Asian British ethnicity
	Higher likelihood for higher consumption of PM for men with White ethnicity; lower for men with Asian or Asian British ethnicity

	Occupation Classificationa
	Men more likely to consume high amounts of URM in supervisory or technical roles, or who are small employers or own account workers

Men less likely to eat high URM who are in professional and managerial roles
	Men more likely to consume high amounts of PM who work in routine or semi-routine occupations or in lower supervisory or technical roles. 

Men less likely to eat high PM who work in higher managerial or professional occupations. 

	Highest qualificationa
	Men with a university degree or equivalent, or men without any qualifications are less likely to consume high URM than men with any other type of qualification. 
	Men with a degree or equivalent, or who have university education below degree level are less likely to consume high amounts of PM compared with men holding any other or no qualification. 

	Household income (tertiles) a
	No significant pattern.  
	Men in lowest tertile lower odds of consuming high amounts of PM than men in highest tertile. 

	COM-B Category – Why (Studies One, Two, Three)

	
	Unprocessed Red Meat
	Processed Meat

	Capability – Physical
	· Financial situation – barrier/facilitator
	· Financial situation – facilitator

	Capability – Knowledge
	· Cooking skills – barrier/facilitator
· Health beliefs regarding URM – barrier/facilitator
	· Health beliefs regarding URM – barrier/facilitator


	Opportunity – Social
	· Shared value of traditional role of URM in celebration – facilitator
· Reference group (in-group) influence – facilitator
	· Meeting preferences of multiple household members – facilitator
· Reference group (in-group) influence – facilitator

	Opportunity – Physical
	· None identified
	· Convenience when out of home – facilitator

	Motivation – Reflective
	· Traditional Masculinity – facilitator
· URM holding higher status – facilitator
· Personal value of hedonism – facilitator
· Influence of health beliefs on eating behaviour – facilitator/barrier
· Beliefs about impact on environment – mixed/unclear
· Animal welfare views – mixed/unclear
	· Traditional Masculinity – facilitator
· Personal value of hedonism – facilitator
· Influence of health beliefs on eating behaviour – facilitator/barrier
· Value attributed to naturalness of food – barrier
· Beliefs about impact on environment – mixed/unclear
· Animal welfare views – mixed/unclear

	Motivation – Automatic
	· Subjective importance/affinity – facilitator
	· Subjective importance/affinity – facilitator


[bookmark: _Toc174214523]a NDNS 2008-9 to 2018-19. COM-B – Capability, Opportunity and Motivation Behaviour model; HPM – High Processed Meat Cluster; HURM – High Unprocessed Red Meat Cluster; LRPM – Low Red and Processed Meat Cluster; NDNS – National Diet and Nutrition Survey; PM – Processed Meat; RPM – Red and Processed Meat; URM – Unprocessed Red Meat
[bookmark: _Toc172366363][bookmark: _Toc173661514][bookmark: _Toc174214524][bookmark: _Toc176002257][bookmark: _Toc176359737]Health beliefs were also found to be a barrier and facilitator for all RPM consumption. Where protein was a driving influence, including for muscularity or efforts to control weight, health beliefs facilitated both URM and PM consumption.  Concern about specific meat components (salt, saturated fat) was a limiting factor for both URM and PM; however, this was more pronounced for PM, particularly when accompanied by a belief in the value of naturalness in food. 
Beliefs about the impact of the environment were not shown to influence either URM or PM consumption. Men consciously consider views of animal welfare associated with the production of RPM, which may potentially affect consumption; however, evidence of tangible influence was not conclusive.  Cooking skills influenced URM; where some types of meals were easily prepared at home, it acted as a facilitator (e.g., minced beef and Shepherd’s Pie) but where skills were lacking, it was a barrier for other types of URM (e.g., steak). Without understanding more about influences on consuming non-RPM meals, this factor cannot be meaningfully explored; therefore, cooking skills was not considered as a potential target for intervention within the scope of this thesis. 
Having developed a detailed behavioural picture, the following section will discuss these integrated findings through emerging themes, identifying where they relate to policy categories for possible interventions and how they fit within the current literature on related influencing factors and policy categories related to shifting dietary behaviours. 
[bookmark: _Toc187146228]5.6 Discussion of Integrated Findings – RPM Consumption as Health Behaviour
[bookmark: _Toc175610544]The theme of RPM consumption as a health behaviour runs throughout this thesis and connects the findings of all three studies, both through a direct influence and woven through other influencing factors of masculinity and SES. This section will discuss this theme, how it connects influencing factors identified in the behavioural portrait, and how they fit within current literature. 
5.6.1 Targeting health interventions using sociodemographic characteristics
Before exploring the integrated findings related to RPM consumption as health behaviour, it is important to consider the strengths and limitations of targeting interventions based on sociodemographic characteristics like occupation, education and age. The evidence from systematic reviews demonstrates that while these characteristics can help identify populations most in need of intervention, their use as targeting mechanisms requires careful consideration.
Occupation-based targeting can effectively reach specific workforce segments, mainly through workplace interventions. Thomson et al. (2018) found that workplace-delivered physical activity interventions showed promise in reducing inequalities when targeted at lower occupational groups(497). However, occupation alone explained only a small portion of the variance in intervention effectiveness, suggesting it should not be used as a single targeting mechanism(498). 
Education level has traditionally been used to identify populations that may benefit most from interventions, particularly in helping to identify groups most likely to engage with specific intervention types(499). However, education often interacts with other sociodemographic characteristics in complex ways that can be difficult to disentangle; occupation, education, and age have interconnected influences that complicate the targeting of interventions(497).
The use of age for targeting allows interventions to be tailored to life-stage appropriate contexts and preferences, yet evidence suggests its explanatory power is limited. Cairns et al. (2014) found that sociodemographic factors, including age, explained only 9-12% of variance in behavioural outcomes. This suggests that while age may be helpful for initial targeting, other contextual factors must be considered for interventions to be effective.
Ethnicity is an aspect of sociodemographic targeting that requires particular consideration. All three systematic reviews noted limitations in the evidence base regarding ethnic diversity within intervention studies. This is reflected within the broader evidence base, where studies commonly fail to report outcomes by ethnicity, making it difficult to draw conclusions about differential effects across ethnic groups(497). In a review of health intervention policies, Thomson et al. (2018) found that where ethnicity was reported, sample sizes for minority ethnic groups were often too small to enable meaningful analysis(497). Evidence demonstrates that interventions shown to be effective in majority ethnic populations might not translate effectively to minority ethnic communities due to cultural differences in how health behaviours are understood and practised(499). These limitations in the evidence base create challenges for developing targeted interventions that are culturally appropriate and effective across diverse ethnic populations.
Therefore, several considerations emerge regarding using these characteristics for targeting interventions. First, using single sociodemographic characteristics may oversimplify complex behavioural influences. Second, there is the potential to stigmatise or alienate certain groups through overly narrow targeting. Finally, these characteristics often overlap and interact in ways that require careful consideration in intervention design. This suggests that while sociodemographic targeting can be useful, it should be approached carefully and considered alongside other contextual factors influencing health behaviours. A nuanced understanding of how these characteristics interact is essential for effective intervention design. This context is particularly relevant when considering the findings related to RPM consumption as health behaviour, which will be explored in the following sections.
[bookmark: _Toc176002258][bookmark: _Toc176359738][bookmark: _Toc187146229]5.6.1 RPM Consumption as Health Behaviour
Health beliefs have been demonstrated to have mixed influences on the consumption of URM and PM within all three studies undertaken in this thesis. The variation in influence was found in Study 1, where included studies showed RPM was viewed as healthy and unhealthy and consumed both because and despite these views. This pattern was again seen in interview responses in Study 3. Study 2 provided inferential evidence that health may not be a driving factor for men consuming high amounts of PM. Three aspects of this relationship may clarify how RPM can be addressed within the context of health behaviour to reduce its consumption: understanding of health guidance related to RPM, trust in the view of experts, and subjective opinions and feelings about connections between health and RPM. 
First, a person’s understanding and views of health can influence what foods they choose, what versions of those foods they choose, and how much they consume (500-503). One type of understanding about food and health is knowledge of nutrition; this is associated with food consumption, is related to overall healthier dietary patterns, and is positively associated with SES (i.e., increased levels of nutrition knowledge are associated with increased levels of SES) (494, 500, 502). Even without detailed nutrition knowledge, awareness of food-based dietary guidelines (FBDG) (e.g., The Eatwell Guide in the UK) is associated with higher levels of procedural nutritional knowledge, meaning the ability to translate nutritional information into everyday food choices and healthy dietary patterns (501). This pattern has been seen specifically in meat consumption. A recent study conducted in Germany on an adult population (n = 1505) identified a negative correlation between the volume of meat consumed and the degree of both procedural nutritional knowledge and knowledge of nutrients (500).  
In this thesis, all men interviewed in Study 3 assumed the existence of a national recommendation to limit RPM consumption, but no participant knew the specifics. This finding mirrors findings related to other dietary recommendations, where most UK adults were familiar with the 5-a-day recommendation but were unclear on the details (e.g., regarding what counted as a portion or how fruit juice was counted) (485). This suggests that a social marketing campaign to inform people of the RPM limits may be an effective intervention, but that may not be the case.  A person’s awareness of FBDGs only sometimes corresponds to a good understanding, mainly due to challenges in grasping abstract concepts and translating recommendations into practical food choices. ​Factors like cultural background, education level, SES, and exposure to nutritional information can influence consumer understanding of FBDG. At the same time, other barriers, such as time constraints and lack of interest, can limit people from using them in their daily dietary choices (504). This pattern bears similarity to the SES patterns seen in men consuming high amounts of PM (Study 2), and to interview responses whereby PM consumption was experienced as a convenient option, particularly in busy times (Study 3). ​The relationship between awareness, understanding, and use of FBDG is complex and requires further investigation to improve the effectiveness of promoting healthy eating habits (504). ​ However, some research has identified the potential to increase adherence through better communication of Eatwell Guide guidelines using various methods, including making the language clear and concise, developing practical resources, using social media effectively, and tailoring messages to specific population segments (505). 
Second, related to effective communication of dietary recommendations is the level of trust people have in the recommendations. Within Study 3, many participants expressed cynicism related to dietary guidance, often citing what they viewed as the inconsistency or contradictory nature of the advice, the suspected motivations of those giving the advice, and the contrast of official guidance with their experienced feelings of health that they viewed as the best guidance on what was good for them to eat. These findings reflect evidence describing how people generally assess new information about food, relying on a wide range of cues, heuristics and criteria, including concerns about the impact on others, personal relevance, personal interest, perceived source credibility, and content quality (506). Contradictory or conflicting nutritional information can have a particularly negative effect. Research in the UK has found that when people receive conflicting or contradictory information from various sources (social media, health professionals, social circles), there is a potential ‘backlash’ effect, which may involve confusion, negative beliefs, heightened scepticism, and behavioural changes with impacts on health (507). This pattern reflects the interview responses from Study 3. It suggests that further research on establishing a trusted and consistent source of dietary information is needed, particularly for individuals without procedural nutrition knowledge, which could support development of an effective intervention.  
The final insight related to health beliefs relates more specifically to the subjective views of healthiness participants attributed to RPM. Perceived healthiness describes the collection of perceptions, beliefs, and values about nutritional components, symbols, and cues that impact people’s view of how healthy food is and how these views influence their food choices (471). Three key factors have been shown to relate to perceived healthiness: nutritional value, pleasure and purity (472). These components were all reflected in the behavioural picture.  
First, nutritional value is one way people attribute perceived healthiness to food. In this thesis, nutritional components of RPM were one heuristic that participants used, with a specific value assigned to protein content to define RPM's healthiness. This is an example of a known phenomenon where consumers are prone to over-generalise the value of protein in foods to use it as a critical marker within the perception of healthfulness to the extent that it can override considerations of other negative nutritional components (475, 476, 508).
Second, pleasure is another aspect of perceived healthiness and was identified in both Study 1 and Study 2 in the form of the enjoyment of RPM, or the affinity for it. Men who like RPM and enjoy eating RPM consume more RPM. As has been described (see Section 4.1), hedonic measures are associated with dietary consumption, to the extent that they can be a useful proxy measure (311, 312).  However, these hedonic measures are enhanced, meaning they are better able to predict dietary patterns, when combined with measures related to positive emotions, positive conceptual perceptions, and views of situational appropriateness (314, 316). This enjoyment is related to associations with health; emotional well-being experienced within the context of consuming foods has been found as an important precursor to how that food is perceived as healthy (509). Identifying ways to shift aspects of these additional measures may offer avenues for intervention to reduce RPM consumption. 
Finally, people perceive healthiness in food when they determine it is pure; this was also supported by findings in this thesis. Finding value in purity was a factor that steered some participants away from PM, with the view that added ingredients were a marker of a less healthy product and the use of ‘naturalness’ as a heuristic marker for more nutritious food.  This finding connects with a broader body of research showing people use the degree of processing within a food as a cue when evaluating its healthiness (471, 479). 
Lastly, related to health, several participants in Study 3 expressed that they viewed a balanced diet as best for their health but without any clear criteria for what this meant. This resonates with other research showing that people don’t interpret the idea of a balanced diet to mean a range of foods eaten in line with FBDG, but rather, they believe it implies eating all foods in similar amounts (501). Creating a better level of understanding related to the meaning of ‘balanced’ from a nutritional health perspective could offer a potential area for intervention. 
[bookmark: _Toc187146230]5.6.2 Health Beliefs, Masculinity and RPM 
This thesis identified multiple aspects of masculinity as a facilitating influence on RPM consumption. Connections between internalised values of masculinity and the degree to which men adopt a variety of health behaviours have been well studied and generally found to have a negative correlation, particularly those between the degree to which men identify with values associated with hegemonic masculinity. Research into healthy food choices generally, and meat consumption in particular, have also been shown to have a similar pattern where traditional masculinity is associated with more unhealthy behaviour patterns (204, 354, 448, 510-513). 
Findings from Study 1 aligned with this pattern generally: traditional masculinity, perceived threats to this identity, and in-group references based on sex (i.e., where other men expressed approval of RPM) were all found to be facilitating factors, and identification with non-traditional views of masculinity and out-group influence based on sex (i.e., where women approved of RPM) were identified as barriers to consumption. In a recent paper that would have met inclusion criteria for the review, Vandello et al. (354) conducted two studies involving university students to examine the associations of various foods with notions of masculinity and how these perceptions affect preferences.  Men were found to view URM and PM as the most masculine types of food and do so to a greater extent than women. It was also concluded that men may compromise healthy eating due to ‘manhood concerns’, may view healthy diets as feminine, and that receiving advice to follow these diets may induce gender anxiety and create motivations to compensate within their dietary choices (i.e., choosing more RPM) (354). 
This connection between RPM, eating as a health behaviour, and masculinity was explored in more detail with interview participants in Study 3. The participants were divided on their explicitly stated views of the connection between RPM and masculinity. Many saw no connection at all, and others saw this connection but described it as external to themselves.  Men described observing a masculinity connection with URM and PM within the behaviour of others, in media representations, or in what they understood as the historical context of men and meat (e.g., as hunters). While the associations were described, men generally distanced themselves and did not believe this connection influenced their own meat consumption.  This may be in part due to social desirability bias toward positive answers, something also concluded by researchers in a study that found most people disagreed with meat and masculinity statements but were most likely to agree when the statement was posed indirectly (e.g., “Men would find it harder to give up meat than women would”) versus directly (e.g., “A real man would never turn down a juicy steak”) (448). In Study 3, the existence of a latent connection was interpreted from the findings, particularly where participants also described interactions with social groups that supported a masculine identity (e.g., friendly competitions within male social group outings on the degree to which a beef steak was cooked), or the value placed on consuming large quantities of protein in building muscularity. This finding suggests two connections: social norms and protein as a link to RPM as a health behaviour. 
Perceived social norms is a term describing an individual’s view of others’ behaviour (descriptive norms), or beliefs about the degree of others’ approval of a behaviour (injunctive norms) (514).  They have been shown to influence dietary health behaviours (358, 359, 413, 480, 515) and positively influence behaviours related to meat consumption specifically (267, 481, 516). In a recent study, Wolfswinkel et al. (481) found that perceived norms are higher in people with higher meat consumption levels; descriptive and injunctive norms related to meat consumption were most strongly felt within a supermarket or restaurant setting (versus work-based or home). 
Protein content is one potential connection between masculinity and its role in influencing RPM consumption as a health behaviour. Some evidence suggests that protein and a concern for health create the link between masculinity and RPM consumption; protein is considered healthy and specifically associated with virility and strength, two characteristics strongly associated with hegemonic masculinity (338). This connection between protein and masculinity is also acted out through the desire for muscularity; research shows muscularity concerns correlate with masculine norm scores and with masculinity stress scores (184).  Protein may, therefore, be a connecting factor. On average, men in the UK consume approximately 60% above the minimum recommended daily intake for protein (517). 
In Study 2, a pattern was identified where younger men demonstrated higher consumption of both URM and PM. This pattern may have a relationship to masculinity.  Age has significant associations with masculinity, where the degree to which men identify with hegemonic masculinity ideals has been shown to decrease with age (196, 510).  As Study 1 demonstrated a significant facilitator effect between masculinity and RPM consumption, the relationship between younger age and a higher degree of traditional masculinity may influence PM consumption.  Age has been shown to affect meat consumption in older age for various reasons, including its texture (being more difficult to chew at older ages), perceived convenience, and reduced ability to prepare meat (382, 518). The findings on how health beliefs affect meat consumption in the UK are generally equivocal, shown to influence either increased or reduced meat consumption or not affect it (177-179).
[bookmark: _Toc176359739][bookmark: _Toc187146231]5.6.3 Health Behaviour and Socioeconomic Status
The importance of considering multiple SES indicators when researching health behaviours is important, as different SES characteristics (e.g., occupation classification, education level, neighbourhood deprivation level) may have a different influence on the behaviour (406, 407). This thesis considered three variables for SES: occupational status, education level and income were used as three proxy measures for SES with different outcomes. Study 2 showed the consumption of RPM followed SES patterns whereby men with higher SES (education, occupation class) showed lower URM and PM consumption; men with university education and those in professional or senior management roles were shown to consume lower amounts of RPM; men who were self-employed with small businesses or on their own, men in lower supervisory or technical roles were shown to eat more URM; men in routine or semi-routine roles had greater odds of consuming high amounts of PM. Other research has shown similar patterns where people with lower SES status consume more RPM(127, 372, 409, 432) .  
Occupational status was explored in two studies within this thesis. A greater than two-fold increase in odds of belonging in the High PM cluster was found for men holding routine or semi-routine occupations in Study 2.  However, this relationship between dietary quality and occupation on its own is a difficult one to unpick, as there is a high degree of complexity within the work-health relationship(519). Using combinations of SES measures is thought to provide a better predictor of health outcomes, so it is likely best not to apply a strict interpretation to the trends involving occupational classification on its own (407, 410, 520). However, one potential link may be the extent to which a person hold an internal focus of control, or a belief that one has control over their external circumstances through choices made in their behaviour; a higher degree of internal focus control is associated with healthier dietary patterns (521). Higher degree of occupational status is associated with a higher health control beliefs (522), which may partly explain why men in higher occupational status roles (i.e., senior managerial and professional) are more likely to eat within the 70 grams/day recommendation. Another potential connection relates to the nature of routine job roles and the greater likelihood for them to follow an irregular schedule, i.e., to be ‘shift work’ (523), as some research suggests that for men engaging in shift work, there may be a higher reliance on convenience foods which may lead them to higher PM consumption (524). 
Education in terms of the highest level of qualification obtained, was explored in two studies within this thesis. In Study 2, men with higher levels of education were found to have significantly lower odds of belonging in the High PM cluster compared to the Low RPM cluster. A similar pattern was found with the High URM cluster where men with all levels of education had higher odds of belonging (compared to men with university degrees), even though only the OR for men with no qualifications were statistically significant. These findings are supported by research in other high-income study populations, where education has been shown to be a better predictor than income in terms of predicting PM but not URM consumption: higher levels of qualification were associated with lower PM consumption, but education level had no association with URM consumption (409, 525). A separate study by Mata et al. (340) conducted across nine European countries investigated associations between PM consumption, education levels, and views related to nutrition. Researchers found higher levels of education associated with lower PM consumption and concluded these links were based on more positive attitudes toward food and nutrition among people with higher education levels (340). A similar pattern was seen among interview participants in Study 3; it adds to the body of evidence suggesting a potential connection between level of education, health beliefs, and PM consumption. 
The third proxy measure for SES used in this thesis was that of income, which is often explored within health research including into meat consumption. On a macro-level, higher per-capital income levels are associated with increases in per-capita meat consumption up to a certain point, where they level off and begin to drop(526).  Some research in high income countries demonstrate that lower income is associated with higher levels of PM consumption, even while showing an association with higher URM consumption(409, 525). However other research finds that higher individual income level is associated with higher PM consumption (340).  This variance in the association may be due to the tendency for consumers to switch between different types of meat based on price changes, viewing them as interchangeable options (i.e., cross-price elasticity), or to the priority assigned to RPM consumption generally whereby price differences don’t affect demand (i.e., own-price elasticity) (527-531).
It is difficult to tease apart the potential influences of occupation, education and income, as they are often overlapping and interconnected: higher levels of education are often associated with higher occupation categories and income levels.  However, with the aim of identifying potential interventions while avoiding exacerbating health inequalities, the key findings from this thesis point to the fact PM consumption is likely to be influenced by different drivers than URM consumption.  Efforts to reduce RPM consumption as a single category may have more influence on behaviour by people with higher SES characteristics. This may have already started to occur, as consumption levels for URM (more likely to be consumed by higher SES men) fell by a greater amount between 2008/9 and 2018/19 than that of PM (more likely to be consumed by lower SES men). Efforts to reduce RPM consumption should specifically address PM consumption, either through using social marketing tactics for addressing specific population segments (e.g., younger men working in routine or semi-route jobs), or by adopting an intervention approach that is less likely to disproportionately benefit people with higher SES status. 
Here it is worth a brief review of the discussion from Chapter 1, regarding the general importance of and methods for public health interventions to best address health inequalities. Interventions to reduce RPM consumption can be categorised as agentic interventions (i.e., those that require an individual to choose their behaviour) or structural interventions (i.e., those that alter the structures and don’t require a purposeful choice to be effective) (416). Interventions aimed at individual choice or that require a cognitive action (e.g., information-based interventions) are most likely to be effective in individuals with high SES characteristics; these, therefore, have the potential to exacerbate existing health inequalities (416, 532). In contrast, structural interventions that don’t require conscious decisions (e.g., regulations, fiscal measures), while less popular than less-intrusive measures, are more likely to change behaviour more broadly and, in some cases, to affect greater change in populations with lower SES (416, 533, 534). When considering influences on RPM consumption broadly and understanding the extent to which PM is more closely associated with a range of SES characteristics, efforts should be made to target interventions or structure them in such a way to maximise benefit within these populations. 
These integrated findings paint a picture of varied influence on RPM consumption for men living in the UK, and several factors that may be useful within development of interventions.  The next step in the BCW process, and the final step that will be undertaken in this thesis, is to map aspects of the behavioural picture to potential intervention factors and policy categories. The next section will describe this mapping and offer recommendations for potential interventions. 
[bookmark: _Toc176002256][bookmark: _Toc176359740][bookmark: _Toc187146232]5.7 Intervention Options, Policy Categories and Recommendations
The identified influencing factors were mapped to the intervention functions and policy categories using the methodology and explicit links within the BCW toolkit. Starting from the integrated findings within the behavioural picture (Table 23), factors were categorised by general area of influence. Across all three studies, five categories of influencing factors were identified with varying effects on URM and PM consumption that may be potential targets for intervention development, categories related to masculinity, health beliefs, affinity or hedonism, convenience, and financial situation. Two other categories were identified related to beliefs about impacts of RPM consumption, on the environment and on animal welfare. These influences are flagged as having potential for intervention, but with the caveat that more evidence is required to determine if and how they could be used to shift dietary behaviour. The final category, an individual's cooking skill, was identified as a facilitator for URM consumption, and an intervention could be designed to teach new cooking skills to prepare non-RPM meals (i.e., an incompatible behaviour). However, this would require more knowledge about barriers to non-RPM meals, whether lack of cooking skills in this area is relevant, and whether other influencing factors might interact with new cooking skills that should be considered, none of which were a focus of the behavioural picture developed within this thesis. Therefore, the influencing factor of cooking skills was not included for further mapping against the BCW.
The next step was to map these influencing factor categories to intervention functions and policy categories, using the explicit links within the BCW. Intervention functions are broad category descriptions of the mechanisms through which interventions can operate to change behaviour, with each being able to serve more than one function (Atkins and Michie, 2015). Policy categories allow the matching of intervention functions to both the function of the intended intervention and the method through which it will be implemented (157). The following section discusses each intervention function category, COM-B and TDF categories, intervention functions, policy categories and potential behaviour change techniques; details of the mapping are reported in Table 24.
[bookmark: _Toc187146233]5.7.1 Self-Identity related to masculinity and associated social and emotional influences. 
Intervention Functions: Persuasion, Modelling
Policy Category: Communications and Marketing
 For the first influencing factor of masculinity, all aspects were mapped to the intervention functions of persuasion and modelling.  These functions relate to using communication to change feeling or encourage action, and to providing examples that can be imitated or aspired to; all mapped to the policy category of communications and marketing (157).  This category broadly relates to commercial advertising, social marketing, or public health campaigns that deliver health promotion messages. By design, advertising is an effective influence on behaviour. Exposure to meat imagery within advertisements has been shown to increase the desire and intention to eat meat and reduce the intention to reduce its consumption (535). 
This thesis identified multiple aspects of masculinity as a facilitating influence on RPM consumption, and advertising may serve as a potential moderator of links between masculinity and meat consumption. Several studies have identified that advertisers reinforce links between hegemonic masculinity and meat consumption through an emphasis on physical attributes, class codes and gender roles reinforcing traditional ideals of masculinity, including messages that depict meat as a response to a feeling of crisis in masculinity (536-538). However, this thesis also demonstrated that identification with ideals of ‘new masculinity’ may serve as a barrier to RPM consumption; these were seen within Study 1 and views of masculinity and meat reported by participants in Study 3. Changing ideals of masculinity may provide an opportunity to present new modelled behaviour regarding RPM consumption. Looking again at commercial advertising, evidence shows that for specific product categories, men’s gender ideals are evolving to become more homogenised globally, where ideals of fatherhood, stability, and active involvement in family life are highlighted (539-542).
As has been discussed previously, interventions to reduce RPM consumption are more effective when targeted to specific meat-eating groups; when an intervention is matched to fundamental drivers of meat consumption (e.g., motivation, opportunity, habit), consumption is reduced more than when the intervention is generic (52).  In other words, using these specific influencing factors within the development of interventions is key to their effectiveness.  For this reason, the influencing factor of masculinity requires specific consideration, particularly with the agentic interventions that require choice behaviour.  Acknowledging and addressing hegemonic masculinity within this type of behaviour change intervention is crucial for promoting men's health and well-being, challenging harmful norms, and promoting positive health practices (196). 
The first policy recommended for further exploration is a social media campaign aimed at modelling masculine behaviour related to non-RPM meals. This would depict modelled behaviour where meals other than those containing URM are the centre of celebrations and men within traditionally masculine contexts enjoy meals not featuring RPM.  Potential for these interventions is supported through research demonstrating an increase in interest in plant-based diets following the release of documentary films depicting male athletes (e.g., body builders, American football players) who avoid meat in their diets and still thrive in a competitive athletic environment (543).  There is also limited evidence of shifting beliefs about diet held by some competitive athletes, with a higher value in terms of health and support for athletic performance being attributed to reduced meat diets (209). Evidence also suggests that increasing the understanding about the benefits to meat reduction can be an effective intervention for meat reduction, as long as its tailored to resonate with the target audience (544). Framing these benefits (of reduced meat diets) within a traditional masculine perspective may be an opportunity to shift the associations between RPM and hegemonic masculine ideals. 
[bookmark: _Toc186810739]Table 24 Influencing Factors Mapping to Behaviour Change Wheel (Integrated Findings)
[bookmark: _Toc173592471]Mapping of the shared domains between barriers and facilitators identified in the review, the COM-B model, intervention functions and policy categories based on the BCW methodology, and recommendation from the researcher. 
	Influencing Factors
	RPM, URM or PM 
	COM-B 
	TDF Categories
	BCW Intervention Functions
	BCW Policy Categories
	Policy Recommendations with links to Behaviour Change Techniques (v1.1)

	1. Self-Identity related to masculinity and associated social and emotional influences

	Traditional masculinity (increased RPM) and 
Non-traditional masculinity (decreased RPM)
	RPM – Facilitator
RPM - Barrier
	Motivation – Reflective
	Social role and identity
	Persuade
Model

	Communication/Marketing
	Social marketing campaign – Model behaviour of non-meat meals associated with traditional masculinity (e.g., athletes). 

SES groups to target – Younger men (< 50 years), self-employed men with small businesses or working own accounts, and those in routine and semi-routine occupations. 
 
Avoid use of overly masculine tropes, or depictions of scenes involving potential for attracting mates within social marketing campaign to avoid triggering of masculinity stress and backlash involving increased RPM consumption. 

	Meat as symbol of masculinity/status (increased RPM)
	RPM – Facilitator
	Motivation – Reflective
	Social role and identity
	Persuade
Model
	Communication/Marketing
	

	Reference group - In-group (men) influence (Increased RPM) and 
Out-group (women) influence (Decreased RPM)
	RPM – Facilitator 
RPM - Barrier
	Opportunity – Social 
	Social influence
	Model
	Communication/Marketing

	

	Masculinity stress (Increased RPM) 

	RPM - Facilitator
	Motivation – Automatic

	Emotion

	Persuade
Model

	Communication/Marketing

	

	Sexual motivation system (activated) (Increased RPM)
	RPM – Facilitator
	Opportunity – Social 
	Social influence
	Model
	Communication/Marketing
	

	2. Health beliefs associated with RPM consumption

	Belief of validity in guidance related to RPM consumption (versus cynicism related to guidance)
	RPM - Barrier
	Motivation – Reflective
	Beliefs about consequences
	Education 
Persuade
Model

	Guidelines
Regulation
Communication/Marketing

	Guidelines - RPM guidelines rewritten to be very specific regarding definitions of URM and PM. NDNS definitions updated to classify processed poultry products with additives and flavourings (as per IARC definitions) as PM.

Regulations/Labelling - URM and PM packages to show number of portions contained, alongside number of servings recommended as average daily maximum. 

Social Marketing campaign – Recommendations for protein, URM and PM consumption levels. Clear language, minimal jargon, consistent message
Clarity on definitions for PM to include bacon, ham. Use of trusted.  

SES groups – All, with some specific targeting to working age men in routine/semi-routine jobs 



	Intention to control weight or muscle mass – Positive view of protein to contribute to goal 
	URM – Facilitator 
PM – Facilitator 
	Motivation – Reflective
	Beliefs about consequences
	Education
Model
	Guidelines
Regulation
Communication/Marketing

	

	Views of positive value related to ‘naturalness’ of food
	PM – Barrier
URM - Facilitator
	Motivation – reflective
	Beliefs about consequences
	Persuade
	Guidelines
Regulation
Communication/Marketing



	

	3. Affinity for RPM and association with positive emotion or enjoyment

	Personal history and positive emotional association/Shared value/Tradition
	URM – Facilitator
PM – No influence
	Motivation – automatic
	Emotion
	Model

	Communication/marketing
	Social marketing/communication campaign to model consumption of non-meat meals as celebration, treat and ‘special occasion’ food. 

SES groups to target: Men aged < 50 working in any occupation other than senior management or professional roles. 

	Elevated view of ‘specialness’ of food
	URM – Facilitator
PM – No influence
	Motivation – automatic
	Emotion
	Model
	Communication/marketing
	

	Personal value of hedonism
	URM, PM - Facilitator
	Motivation – Automatic
	Emotion
	Model
	Communication/Marketing
	

	Affinity for and subjective importance of RPM (Increased RPM)
	URM, PM - Facilitator
	Motivation- Automatic
	 Emotion
	Persuade
Model
	Communication/Marketing
	

	4. Convenience

	Convenience (ease, simplicity, speed) of access and preparation 
	PM – Facilitator
URM – Mixed influence
	Opportunity – Physical
	Restriction
Environmental restructuring
	Environmental    restructuring
	Communication/Marketing
Regulation
Environment planning
	Regulation/Environment Restructuring – Limit PM ‘on-the-go’ items placement in retailers. 

Social marketing - Promote convenient, healthy foods for out-of-home consumption without RPM. 

SES groups – All, Men < 50 

	5. Financial considerations

	Desire to achieve value for money 
	URM – Facilitator
PM - Facilitator
	Opportunity – Resources
	Material resources
	Incentivise
Coercion
Reward
	Regulation
Fiscal measures 

	Regulation – Explore limits to PM price offers  

Fiscal measures - Meat taxes structured to avoid cross-product substitution.

Additional research needed to identify potential impact on lower SES groups in terms of regressive nature of taxes, impact on dietary quality and product substitution.   

	Cost of RPM 
	URM – Mixed influence
PM – Facilitator

	Opportunity - Resources
	Material resources
	Incentivise
Coercion
Reward
	Fiscal measures 

	

	6. Factors with potential for influence but that require additional research 

	Beliefs related to RPM consumption and environment
	RPM – Unclear/ No influence
	Motivation – Reflective
	Beliefs about consequences
	Education
Model
Persuade
	Communication/marketing
Guidelines
	Research required on how to create greater engagement with and trust in messaging about impacts of RPM on the environment and climate.  

	Beliefs related to RPM consumption and animal welfare (ethical views)
	RPM – Unclear/ Barrier
	Motivation – Reflective
	Beliefs about consequences
	Persuade
Enable
	Communication/marketing
Product provision
	Research needed on how to convert ethical conflict over production of RPM into action regarding reduced consumption. 

	Cooking skills related to RPM – Confidence in (increased URM) and 
Lack of confidence in (decreased URM)
	RPM – Mixed influence
	Capability – Skill
	Not relevant for targeting without additional information on barriers/facilitators for contrasting behaviour (e.g., cooking skills for non-RPM meals). 
	Further research on influencing factors for adopting non-RPM meals.

	Meeting preferences for multiple household members
	PM – Facilitator
URM – Mixed influence
	Opportunity – Social
	Not relevant for targeting without additional information on barriers/facilitators for contrasting behaviour (e.g., adopting non-RPM meals within a household setting). 
	Further research on influencing factors for adopting non-RPM meals within a household setting to meet needs of varied preference. 


BCW – Behaviour Change Wheel; COM- B – Capability, Opportunity and Motivation Behaviour Model; NDNS – National Diet and Nutrition Survey; PM – Processed Meat; RPM – Red and Processed Meat; SES – Socioeconomic Status; TDF – Theoretical Domains Framework; URM – Unprocessed Red Meat
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[bookmark: _Toc187146234]5.7.2 Health beliefs associated with RPM consumption
Intervention Functions: Education, Persuasion, Modelling
Policy Categories: Guidelines, Regulation, Communications and Marketing
For the second influencing factor of health beliefs, all aspects were mapped to the intervention functions of education, persuasion and modelling.  These functions relate to increasing knowledge or understanding, using communication to change feeling or encourage action, and to providing examples that can be imitated or aspired to.  These functions were mapped to the policy categories of Guidelines, Regulation, and Communications and Marketing (157).  
Guidelines related to RPM consumption and definitions of RPM were not well-known among participants in Study 3. The difference in health risk between incremental consumption of URM and PM and the disproportionate consumption of high amounts of PM among men in lower SES population groups suggests that a separate recommendation related to PM may be appropriate. Guidelines must be communicated well to be effective, with precise wording, reduced use of jargon, consistent use of acronyms, effective use of social media, and informed targeting of specific population groups (485, 505). Still, on their own, nutritional guidelines may disproportionately influence healthier habits in people in higher SES groups, potentially exacerbating health inequalities. 
However, clear dietary guidelines can provide a basis for policy discussions and development. At a minimum, clear definitions of target dietary behaviours are needed to design systems for tracking and trending consumption meaningfully.  In this thesis, the processed meat category did not include a range of products widely considered processed due to the flavouring and chemicals added within the processing, such as chicken nuggets, which are classified within the NDNS as breaded poultry rather than processed meat. Clarity in definitions and recommendations can also help avoid the dissemination of contradictory guidance, which increases cynicism and may influence backlash by way of increased unhealthy nutritional choices. 
A review of the SACN guidance related to 70 grams/day is also recommended, with the potential for updating this guideline within the Eatwell Guide. Current guidance was written in 2012, based on the average consumption at that time, an amount that is now significantly lower. In men in the UK, total RPM consumption fell by an average of 30 grams per day between 2011-12 and 2018-19.  
Regulation refers to establishing rules or principles that regulate behaviour or practice. As a policy category, regulation in the form of labelling is identified for further exploration, particularly labels that address portion size. One reason for this is that pack-size has been shown to influence consumption. Without information to suggest otherwise, people choose a larger portion size when the package size is larger, and this influence is greater among men than it is among women(545). Providing information on recommended portion size, along with recommendations for daily consumption, may be a potential intervention to reduce PM consumption.  A systematic review by Bucher et al. (546) demonstrated that providing information on portion size together with contextual information (e.g., how many portions contained in the package) was effective at shifting consumption of discretionary foods, but was unable to reach a conclusion of effect on non-discretionary foods due to a lack of published research. 
[bookmark: _Toc187146235]5.7.3 Affinity for RPM 
Intervention Functions: Modelling, Persuasion
Policy Category: Communications and Marketing
The third influencing factor category is the affinity for or liking of RPM. Like the influencing factor of masculinity, this factor mapped to intervention functions of modelling and persuasion and the policy category of communications and marketing.  This thesis found that affinity for RPM is a strong influence on its consumption, and based on interview responses from Study 3, it can override otherwise clear concerns for the healthiness of RPM. This influencing factor is a challenge to address, as like with preferences and enjoyment of many foods, it is related to a complex combination of life experiences and individual taste and opinion. It is likely that food preferences are influenced by experiences in early childhood, with evidence to support that early and repeated exposure to different foods is a potentially effective way to increase affinity (547, 548). This suggests a potential for adopting (and enforcing) school food standards that prioritise non-RPM meals as a way to limit children’s repeated exposure to PM, which may induce familiarity and preference for these foods that last into adulthood. 
The other factor in the affinity for RPM is its strong association with current social and cultural norms within the UK.  Study 3 identified that most participants had some level of positive emotion and internalised identity related to the consumption of RPM; it was described as being associated with loved ones, treasured memories and celebration. When behavioural patterns are strongly affixed within prevailing social norms, they can be particularly difficult to shift(413). For this reason, interventions aimed at influencing physical environment without any clear impression of it being invasive (i.e., a ‘nudge’ intervention, see section 5.7.4) may be more effective than attempting to change views of RPM that may go against current norms. Interventions designed to apply pressure to conform (actual or perceived) may produce a reactance effect that may not be conducive to a shift in RPM consumption(484). 
[bookmark: _Toc187146236]5.7.4 Convenience
Intervention Functions: Restriction, Environmental Restructuring
Policy Category: Regulation
Findings from this thesis suggest that convenience may be an influencing factor related to consumption of PM particularly.  This category mapped to two intervention functions: restriction, or using rules to limit opportunity or increase competing behaviour; and environmental restructuring, or the changing of physical context. These then mapped to the policy categories of regulation, which describes the establishment of rules or principles. 
Findings related to convenience and its influence on PM consumption are taken primarily from Study 3, and therefore based on a small study sample; any potential intervention related to this factor would require additional investigation to support potential effectiveness. Previous research suggests that convenience foods (including meat-based options) are consumed in greater amounts by men than women, and by those of a younger age and without h(549) ; patterns that are like those identified for PM consumption in this thesis. 
To shift behaviour based on convenience, the nature of that convenience would be an intuitive place to focus; however, in practice this may be challenging as people’s daily lives often create the conditions in which convenience becomes a facilitating factor. One area where there may be potential is through the manipulation of the food environment where these choices are viewed to be convenient: ideally without it interfering in obvious ways with current patterns of behaviour. Interventions meant to shift behaviour in subtle ways such as this are based on behaviour science and are often termed ‘nudges’; importantly for the aims of this thesis, they also have potential for a high degree of effectiveness among individuals with low SES characteristics (533, 550, 551). A variety of these nudges are related to environmental restructuring or changing the situations in which people make decisions regarding what to eat.  For example increasing meat-free options (without any other changes to the setting) significantly decreased the amount of meat-based meals purchased within a university cafe, while subsequent reduction in meat-free options was associated with a reverting back to increased meat-based purchases(552) There is also evidence to suggest that these types of nudges that are non-cognitively based (i.e., don’t require conscious choice or effort), such as positioning nudges within supermarket settings, may have a more pronounced impact in lower SES population groups(533, 550). In contrast, more cognitively-based nudge interventions (i.e., those that require information seeking) are less likely to impact lower income individuals to change their behaviour(551). 
Recommendations for place-based non-cognitive nudges are recommended for adoption within public settings such as schools, universities and hospital settings.  
[bookmark: _Toc176359741][bookmark: _Toc187146237]5.7.5 Financial considerations 
Intervention Functions: Incentivisation, Coercion, Enablement
Policy Category: Fiscal Measures, Regulation
This thesis explored aspects of financial considerations related to RPM consumption in all three Studies, but with mixed findings.  This category mapped to three intervention functions: incentivisation, or the creation of expectation of a reward; coercion, or creating the expectation of a cost; and enablement, which refers to increasing means or reducing barriers. These, in turn, all mapped to two policy categories for exploration: fiscal measures and regulation. 
Considerations of cost has been shown to influence men’s purchasing of RPM across all SES groups within this thesis, albeit in different ways.  For some, this influence is related to a desire to get the most value for the money they spend, while for others, it is a more direct relationship between cost and available budget. An intervention of adding a tax to meat, or to specific types of meat (e.g., based on saturated fat content) has been discussed as an option to reduce meat consumption and have been shown in modelling and experimental studies to reduce meat consumption (331, 528, 553, 554).  As this is a so-called top-down approach (i.e., is not aimed at individual-level agency), it is more likely to influence behaviour in a way that doesn’t exacerbate health inequalities. However, the political and public support for these measures is low, and the structuring of the tax itself is difficult to get right, for a variety of reasons (528, 554-556)
One such issue related to a tax on certain types of meat (e.g., RPM or PM), is that a higher price in itself may not reduce the amount purchased or consumed but can potentially encourage purchases of different types of RPM (e.g., minced beef rather than steak) (527, 529, 530).  The phenomenon known as cross-price elasticities describes the condition where raised prices of one item triggers an increase in purchases of other similar items, which could translate into substitution effects across different types of RPM, meaning the potential for substitution towards other and cheaper types or cuts of RPM could affect any potential reduction in RPM demand in response to a tax (528). This effect was noted within participants in Study 3 who described purchasing beef mince rather than a beef steak, due to the lower price point. 
The other issue is to consider what level of tax would lead to a desired level of reduction. One modelling study by Springmann et al. (553) examined what level of taxation would be optimal for reducing RPM consumption to be in line with the World Cancer Research Institute (WCRI) recommendations of approximately 40g/day of URM and minimal to no PM. Modelling predicted that in high-income countries, prices for processed meat would need to increase by over 100%, and prices for red meat would need to increase by over 20%. At the time of the study, this equated to an optimal red meat tax in high-income countries of approximately USD 0.94 per kilogram, and for processed meat around USD 4.17 per kilogram. Another experimental study, conducted in the US, suggests that combining warning labels with an increased price from taxation showed a modest but significant impact, reducing the amount of red meat purchased by study participants(331). 
Another potential intervention related to financial considerations is the influence of reduced pricing as a facilitating factor for RPM consumption.  This was heard in interviews within Study 3, and reflects other research related to increased purchasing of unhealthy food when prices have been reduced, or ‘put on offer’, by the retailer (557, 558). Price promotions influence consumer purchasing decisions by impacting purchase incidence, purchase quantity, and can contribute to increased consumption rates, and potentially to overconsumption of unhealthy foods; removing promotions can result in lower purchase volumes (557, 559, 560). The caution with this policy is that most of the evidence is related to discretionary foods; some categories of PM may fit into this category (e.g., pork scratchings), however more research would be needed to identify the effects and impacts of such a policy related to RPM. Food waste may also be an issue, as retailers often put offers on fresh foods that approach expiration dates. Preventing the increase in sales brought on by lower price offers may lead to increases in food waste, which is itself a key contributor to GHGE and climate change (561).
[bookmark: _Toc176359742][bookmark: _Toc187146238]5.7.6 Factors Requiring More Research 
Influencing Factors: Beliefs related to impacts of RPM on environment, animal welfare 
Unlike views on health, findings from Study 1 showed that views on the environment had no impact on RPM consumption, which was also reflected in Study 3. Interview data suggests this could be because men don’t understand or accept the validity within information about the impacts of RPM on the climate and environment; they don’t feel their behaviour would make a difference to such a huge issue, or finally, they describe a deliberate choice to not care about the connection at all, mainly in favour of other priorities (e.g., need for nutrition (protein), affinity, hedonistic considerations). These findings are supported by previous evidence showing that environmental concerns do not influence meat consumption, possibly due to the lack of a tangible connection (181, 456, 562). 
However, other research suggests there may be a way to influence the environmental awareness related to the impacts of meat and dairy, and by extension, its influence over dietary behaviour (304), and that some interventions using environmental messaging have limited effectiveness (279, 333, 334, 457, 563). As this thesis is focussed on the RPM consumption of men, however, it may be that these concerns influence men less than they do women, something that is supported in wider evidence demonstrating men having a generally lower concern for the environment generally (564, 565). This link may have potential for influence within the interventions aimed at traditional masculinity (see section 5.7.1), but overall will require more research before understanding how best to shift this influence on men’s RPM consumption. 
Evidence from systematic review suggested that views of animal welfare conditions related to the production of RPM, in terms of the conditions in which animals were raised and the slaughtering of animals, comprised a barrier to consumption. Study 3 found that all participants had a view of animal welfare related to RPM production, although the details varied.  Many men expressed concern for animal welfare, both related to the conditions in which animals were raised and slaughtered and with the killing of the animals. The way participants managed these views largely fell into four categories: segmented concern for animals viewed as particularly cute or vulnerable (masculine role of protector), assertion of the dominance of humans within the animal kingdom, and the associated ethical validity of consuming other animals as ‘top of the food chain’; declared helplessness to change the system due to the nutritional need fulfilled by meat consumption; and the assertion and prioritisation of hedonistic values in deliberately deciding not to care and claiming to know this made them ‘selfish’ but not being concerned by that classification. restructuring. 
These justifications heard in Study 3 mirror those found in other research into the ‘meat paradox’ whereby individuals feel strong affection and care for animals generally but disassociate from these feelings so that it has no direct impact on their consumption of animal products (566-568). Some influence of images related to cute animals has been noted, particularly when accompanied by descriptions of slaughter; however these had influence with women primarily, and were found within experimental manipulation conditions; influences on men were far less, and there was no evidence that this would work in a real-world scenario(330)
There is also evidence to show that men experience an increased level attachment to meat consumption after being exposed to information related to animal welfare as part of meat production (567). So, while some level of emotion may be tied to the connection, more research is required to understand better how this may (or may not) be appropriate as a focus for intervention to reduce men’s RPM consumption. 
[bookmark: _Toc187146239]5.7.7 Considerations for Targeting Interventions Across Sociodemographic Groups
In developing and implementing the interventions described above, evidence presented in this thesis demonstrates that sociodemographic characteristics can help identify populations most in need of intervention. However, their use as mechanisms for targeting interventions requires consideration.
Occupation-based targeting can effectively reach specific workforce segments, particularly through workplace interventions; workplace-delivered physical activity interventions have shown promise in reducing inequalities when targeted at lower occupational groups (497). However, occupation alone has also been shown to comprise only a small portion of the variance in intervention effectiveness, suggesting it should not be used as a single targeting mechanism (498). 
Education level has traditionally been used to identify populations who may benefit most from interventions and which groups are most likely to engage with specific intervention types (499). However, education often interacts with other sociodemographic characteristics in complex ways that can be difficult to disentangle; occupation, education and age have interconnected influences that complicate the targeting of interventions (497).
Using age for targeting interventions requires careful consideration, as its effectiveness varies significantly across age groups, and on its own may account for only a small portion of behavioural outcomes, emphasising the need to consider it alongside contextual factors such as life stage and social circumstances (498). Evidence shows that younger and older adults respond differently to interventions, with younger adults more engaged in digital approaches and older adults favouring traditional methods (497). Additionally, age interacts with other sociodemographic factors; interventions effective for higher SES young adults may be less effective or potentially harmful for those with lower SES (499). Another factor is age-related life transitions (e.g., entering the workforce, starting a family, retirement) that can create opportunities and barriers affecting intervention success (499). 
Ethnicity is one aspect of sociodemographic targeting that requires particular consideration, as there are notable limitations in the evidence base regarding ethnic diversity within intervention studies (497-499). Many studies fail to report outcomes by ethnicity, making it difficult to draw conclusions about differential effects across ethnic groups; where ethnicity is reported, sample sizes for minority ethnic groups were often too small to enable meaningful analysis (497). Jepson et al. (2010) noted that interventions shown to be effective in majority ethnic populations might not translate effectively to minority ethnic communities due to cultural differences in how health behaviours are understood and practised. These limitations in the evidence base create challenges for developing targeted interventions that are culturally appropriate and effective across diverse ethnic populations.
Several factors emerge from the evidence when using these characteristics to target interventions. Using single sociodemographic characteristics may oversimplify complex behavioural influences. There is potential to stigmatise or alienate certain groups through overly narrow targeting. Finally, these characteristics often overlap and interact in ways that require careful consideration in intervention design. Overall, the evidence suggests that while sociodemographic targeting can be helpful, it must be approached carefully and considered alongside other contextual factors influencing health behaviours. A nuanced understanding of how these characteristics interact is essential for effective intervention design and implementation of the policy recommendations outlined above.
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This thesis investigates for the first time factors influencing RPM consumption for men living in the UK across multiple data sources and methodologies, integrates these findings into a single behavioural picture, and uses this analysis as the basis for intervention and policy design recommendations to reduce this consumption. This thesis offers a unique contribution to research related to sustainable dietary shifts, men’s healthy eating behaviour, and particularly to the literature on meat consumption and the factors that influence it.  A central finding of this thesis is that SES characteristics and influencing factors are likely different for URM and PM, and that there may be distinctly different influences related to even more granular categories of RPM, e.g., steak versus minced beef. 
[bookmark: _Toc187146241]5.8.1 Novelty of findings
The thesis fills a gap in the literature whereby existing evidence describes influences on meat consumption generally and the variable factors related to health beliefs, environmental concerns, animal welfare, price and affinity (283, 569). However, there is minimal published evidence related to patterns of men’s URM and PM consumption or evidence related to how these patterns compare between men in different sociodemographic populations in the UK. 
The primary benefit of reducing RPM consumption relates to its contribution to the reduction in meat and dairy consumption required for the UK to meet its carbon reduction targets, in line with reductions required globally and recommended by the UNFCCC.  However, there is also considerable potential for co-benefits to human health through a reduced risk of a variety of negative health outcomes related to high consumption of RPM.  These risks are higher with high consumption of PM. Findings from this thesis suggest that SES patterns for high PM consumption fall along recognised health inequalities patterns, meaning there is potential for the identified interventions and policy options to reduce or at least mitigate the health inequalities gradient we have in the UK.  While we already knew there was a SES pattern related to RPM consumption in the UK broadly, the more pronounced relationship between these characteristics and PM consumption in men is an important finding. Findings from this thesis set in UK context identified that younger men (under the age of 50), men working in routine and semi-routine jobs, and men with education below university level are more likely to eat high amounts of PM, including levels above the recommended average daily limit of 70 grams/day. 
The findings from Study 3 are also a unique contribution, as this represents the first qualitative study into influences related to men’s RPM consumption in the UK. This has provided the first look at the lived experiences men have with RPM consumption, the meaning they attribute to it and how they understand and view it in terms of its impacts on health, the environment and animal welfare. Interview responses in many cases mirrored findings from Study 1 (e.g., importance of affinity, equivocal impact of health beliefs), but other findings are novel and important to understanding how men make dietary choices related to RPM.  For example, while existing research has investigated how people in the UK understand, interpret and act on other dietary recommendations such as the 5-a-Day recommendation (485), findings in Study 3 are the first to gain insight into how men engage with the 70g/day RPM recommendation within the Eatwell Guide. Further research is recommended to explore how recommendations might be better structured, communicated, or included on food labels to allow men to make informed decisions about the RPM they are eating. These efforts would ideally lead to other Interventions that have more of an influence on food environments and macro-level influences, such as retail promotions and pricing. Social norms are more challenging to shift, but the insight into the effects of masculinity and in-group and out-group influence provide information with which to start designing social marketing campaigns to shift the ideas of what foods we associate with hegemonic masculinity; use of competitive athletes may be an avenue to explore.  
These findings are useful in wider public health practice for developing targeted public health responses and policy interventions.  There are benefits to population health, local environments and the climate (by way of reducing GHGE) to be gained from a population-wide reduction meat consumption outright, replacing it with pulses or eggs, or with meat replacement products sold as meat alternatives (570-573). Shifting dietary behaviour is complex and challenging, but identifying more effective policy options and interventions to reduce RPM consumption is a critical public health problem that demands attention, further research, and targeted public health policy responses. 

[bookmark: _Toc187146242]5.8.2 Moving Beyond Traditional Health Arguments 
[bookmark: _Toc175610553][bookmark: _Toc176002266][bookmark: _Toc176359744]The findings from this thesis suggest several reasons why future interventions targeting RPM consumption may be more effective than previous health-focused approaches. The distinct patterns of URM and PM consumption that were identified indicate that treating RPM as a single dietary category may limit the effectiveness of interventions. The variations in consumption patterns between URM and PM, especially across different socioeconomic status (SES) characteristics, show that more targeted approaches addressing specific types of RPM consumption may potentially yield better results.
The emotional and identity-based connections to RPM consumption revealed through interview responses in Study 3 suggest that previous health-focused interventions failed to consider deeper influences on dietary choices. For example, strong emotional ties to specific types of URM are often related to tradition and celebration, while PM consumption is more closely associated with convenience and practicality. Understanding these nuanced relationships opens the door for interventions that acknowledge and work with these connections instead of attempting to override them with health information alone.
Insights about trust in health guidance indicate that how health information is communicated may be just as important as the content of the message itself, and this may be particularly important when aiming to shift men’s RPM consumption levels. Cynicism toward dietary guidance may arise from perceived inconsistencies in messaging and mistrust of the sources' motives. Establishing trusted sources of dietary information related to RPM consumption, and maintaining consistency in this messaging could enhance the effectiveness of health-focused elements within broader intervention strategies.
Finally, the identification of specific SES patterns, particularly related to PM consumption, suggests that previous population-level approaches may have overlooked important and nuanced socioeconomic contexts surrounding RPM consumption. The higher likelihood of PM consumption among younger men in routine and semi-routine occupations indicates that interventions considering both occupational and age-related contexts may be more effective than general health messaging alone.
[bookmark: _Toc187146243]5.9 Thesis strengths and limitations
The research presented in this thesis has four key strengths.  
1. Mixed methods approach brings together quantitative findings to describe measured behaviour, together with qualitative data that provides richness of detail and understanding of the context within which men consume RPM and how they are influenced to do so. Identified findings were found across studies, thereby triangulating results and offering a more complete view of the various aspects of RPM consumption.
2. A large systematic review cast a wide, global net to capture and classify the factors influencing men’s RPM consumption, which provided a starting point for consideration of these factors within the behavioural picture developed in the thesis.  
3. The BCW was used as a framework for analysis, including categorisation of influencing factors against the COM-B model as a means to describe them, and the mapping of these factors to identify potential intervention functions and policy categories that can be considered for reducing RPM consumption in men in the UK. 
4. The focus on men’s consumption allowed for aspects of gender to be considered within the behavioural diagnosis.  The benefits of this are. 
Limitations to individual studies (as noted in Chapters 2, 3 and 4) also limit the thesis as a whole.  However, because findings across all three studies supported one another, and by other examples of published research as noted throughout, the integrated findings are more robust than any one of the individual studies. Another limitation relates to the small proportion of participants with minority ethnicity that made it difficult to assess variation in RPM consumption related to ethnicity; this was particularly true when trying to assess any differences between influencing factors. With that limitation, findings demonstrated that men with non-White ethnicity were more likely to meet the 70 grams/day recommendation and consumed significantly less PM than men with White ethnicity. Multiple factors could underpin this variation, including different cultural or religious beliefs related to food, or variation in unmeasured sociocultural environmental factors (351, 352, 574). Research into patterns within men’s URM and PM consumption in the UK focusing more on men with minority ethnicity would help to bring more clarity to the behavioural picture and ensure more effective intervention responses to equitably target reduced RPM consumption. 
A notable limitation of this thesis is its exclusive focus on men’s RPM consumption without consideration of the broader household context. While this research has identified consumption patterns and potential interventions in men, it does not address how these dynamics might vary within multi-person households, where complex interactions beyond individual preferences shape food choices and consumption behaviours. For instance, in households where women influence food purchasing and preparation, the factors influencing men’s RPM consumption may have diminished relevance or function differently than in single-person households.  The intervention strategies proposed – particularly those targeting shopping behaviours and convenience factors – may exhibit varying effectiveness depending on household composition.  Further research is needed to examine how RPM consumption patterns and intervention effectiveness vary between single and multi-person households and how such interventions might complement rather than conflict with broader initiatives for population-wide dietary change. 
Another key limitation to this thesis is inherent in the primary aim of the thesis.  Reducing meat and dairy consumption is the baseline premise for the rationale of this research; identifying RPM as the target for that reduction is based on the comparative health impacts it has when considered as a food group.  However, although aiming to reduce RPM consumption holds potential for decreasing diet-related morbidity, this depends largely on what the reduction is replaced with and what the impacts of those foods are on health broadly. In a simple example, as heard in interview responses in Study 3, men choosing to avoid PM for reasons of health (e.g., due to its degree of processing), described choosing less processed meat, whole cuts of beef or pork, for example. The issue becomes more complex if a broad socioecological view of public health is taken where impacts on environment are understood to have influence on health. For example, while a replacement of beef with pulses, eggs, or meat replacement products sold as meat alternatives demonstrate benefits to health and the environment (570-573), replacing RPM with other animal-based foods (e.g., chicken, dairy, fish) bring another set of environmental concerns that in turn affect human health. These include increased risk of antimicrobial resistance, air pollution, and biodiversity loss (16, 361, 575-579). The findings from this thesis are a necessary step in the process of understanding how best to shift diets into more healthy and sustainable patterns, but more research is necessary to build on the findings from this thesis, and to identify what might influence men to replace some of their URM and PM with a wide range of healthy protein choices, including plant proteins. 
Finally, it’s important to note that any intervention, no matter how well designed or potentially effective, requires political will for its implementation (580, 581). Political challenges related to shifting dietary behaviour include the influence of a variety of actors with an interest in maintaining or increasing high levels of RPM consumption (business and industry groups, civil society), particularly because there is very often an asymmetry between the power of between groups with influence and those without. There are also a range of institutional barriers, including government-industry dependence, trade agreements, and policy incoherence. This is all underpinned by a prevailing social ideology supporting the consumption of meat, and neoliberal ideals that reject efforts to create interference with an individual’s free choices in a consumer market 
[bookmark: _Toc175610554][bookmark: _Toc176002267][bookmark: _Toc176359745][bookmark: _Toc187146244]5.10 Summary and Conclusion
The primary benefit of reducing RPM consumption relates to the necessary reduction in meat and dairy consumption required for the UK to meet its carbon reduction targets of 35% less meat by 2030.  This reduction also could bring considerable potential for benefits to human health through a reduced relative risk of a variety of negative health outcomes related to high consumption of RPM.  High consumption of PM demonstrates a higher level of these relative risks than high consumption of URM; within this thesis high PM consumption has been shown to have significant associations with SES characteristics, separate to those for high URM consumption. As these SES patterns for high PM consumption fall along recognised health inequalities patterns, targeting interventions for reduction to the SES population groups with the highest odds of eating large amounts of PM (younger men, men in routine or semi-routine jobs, or those who are small employers or own-account workers), there is potential for the identified interventions and policy option to reduce or at least mitigate some of the health inequalities gradient we have in the UK.  
The connection between health, masculinity, SES and RPM consumption ran through all findings in this thesis. These factors exert influence on multiple aspect of men’s RPM consumption. They are intertwined and co-dependent in many cases, and all three should be considered in concert when designing interventions to reduce RPM in men. Alongside these thematic factors, the specific influence categories related to masculinity, affinity, convenience, and financial factors were all identified as potential areas of focus for interventions and policy design, although further research into the specifics of content and implementation of these interventions is still required. 
Reducing high RPM consumption is one part of reducing overall meat and dairy consumption in order to meet climate goals necessary to keep the world from reaching 1.5 degrees of warming (15). While this is a very complex and challenging objective, findings from this thesis have added a small part to the solution, provided a rich behavioural portrait of the consumption of RPM among men in the UK, and pointed to a range of potential intervention and policy options for further consideration.  
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	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process. 
	Section 2.5 (p52)

	Effect measures
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Section 3 (throughout results reporting as appropriate to each study reviewed)

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item 5)).
	Section 2.6 (p 53) and Section 3.3.6 and 3.4 (pp 63-68)

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Section 2.6 (p 53)

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Section 3.3.6 (p 63)

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Section 3.3.6 (p 63)

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Not applicable. 

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Not applicable. 

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Section 4.2 (pp 73-5)

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Not applicable. 

	RESULTS
	
	
	

	Study selection
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Section 3.1 (pp 53-4)

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Section 3.1 (53) and Additional File 1.4 (Appendix 1)

	Study characteristics
	17
	Cite each included study and present its characteristics.
	Section 3.4 (56-63) and Additional File 1.5 (Appendix 1)

	Risk of bias in studies
	18
	Present assessments of risk of bias for each included study.
	Section 3.5 (pp 55-6) and Section 3.4 (included within discussion of each study)

	Results of individual studies
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Section 3.4 (pp56 - 63)

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Section 3.4 (pp 63-8)

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Not applicable. 

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Section 4.2 (pp 73-5)

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Not applicable

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Section 4.2 (pp 73-5)

	Certainty of evidence
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Section 3.4 (pp 63-8)

	DISCUSSION
	
	
	

	Discussion
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Section 4 (pp 69-73)

	
	23b
	Discuss any limitations of the evidence included in the review.
	Section 4.2 (pp 73-5)

	
	23c
	Discuss any limitations of the review processes used.
	Section 4.2 (pp 73-5)

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Section 4.3 (p 75)

	OTHER INFORMATION
	
	
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered. 
	Section 2 (p 50)

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Section 2 (p 50)

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Not applicable

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Not applicable

	Competing interests
	26
	Declare any competing interests of review authors.
	Not applicable

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Section 2 (p 51)


 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. MetaArXiv. 2020, September 14. DOI: 10.31222/osf.io/v7gm2. For more information, visit: www.prisma-statement.org


[bookmark: _Toc163982598][bookmark: _Toc176441531][bookmark: _Toc187146248]Additional File 1.3: Search Strategy
The search strategy was developed using the Population Intervention Comparison Outcome and Study Type (PICOS) model: 
· Population: Men aged 18 and over 
· Intervention/Exposure: RPM consumption
· Outcomes: Attitudes, views, perceptions, intentions, behaviour
· Study type: Any study design employing empirical research methods, such as qualitative and quantitative studies, surveys, interviews, and focus groups.

	WebOfScience (including Medline)  
Executed Tuesday 14 February 2023
Databases = WOS, BCI, BIOSIS, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, ZOOREC
Limitations = None
Search language = English

	PICO category
	Search terms
	Searched on
	Hits

	1. Phenomenon of Interest 
	(“red meat” OR “processed meat”)
	Topic
	17,910

	2. Intervention/
Phenomenon of Interest
	(consumption OR consuming OR consume OR intake OR eat OR eating OR eaten OR ate OR diet OR choice* OR behavio* OR preference* OR willingness OR intent)
	Topic
	15,035,811

	3. Outcome 
	(behav* OR intervention* OR predictor* OR determinant* OR barrier* OR facilitator* OR factor)
	Topic
	23,225,469

	4. Population
	(men OR masculine OR masculinity OR man* OR male)
	Topic
	40,106,591

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	5,094

	6. Limit years
	5 limited to publication years 2012 - 2023
	
	3,840

	7. Limit Language
	6 limited to English Language Only
	
	3,762





	SCOPUS (including EmBase)
Executed Wed 14 February 2023
Limitations = None
Search language = English

	PICO category
	Search terms
	Searched on
	Hits

	1. Phenomenon of Interest 
	 ((red AND meat) OR (processed AND meat)) 
	TITLE-ABS-KEY
	15,356

	2. Intervention/
Phenomenon of Interest
	(consumption OR consuming OR consume OR intake OR eat OR eating OR eaten OR ate OR diet OR choice* OR behavio* OR preference* OR willingness OR intent)
	TITLE-ABS-KEY
	10,030,017

	3. Outcome 
	(behav* OR intervention* OR predictor* OR determinant* OR barrier* OR facilitator* OR factor)
	TITLE-ABS-KEY
	18,145,441

	4. Population
	(men OR masculin* OR man* OR male)
	TITLE-ABS-KEY
	24,861,963

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	3,493

	6. 
	7 limited to 2012 - 2023
	
	2,638

	7. 
	LIMIT TO ENGLISH
	
	2,555






	CINAHL (Cumulative Index to Nursing and Allied Health Literature)
Executed Wed 14 February 2023
Limitations = None
Search language = English

	PICO category
	Search terms
	Limitations
	Hits

	1. Phenomenon of Interest 
	(red AND meat OR processed AND meat)
	None
	3,195

	2. Intervention/
Phenomenon of Interest
	(consumption OR consuming OR consume OR intake OR eat OR eating OR eaten OR ate OR diet OR choice* OR behavio* OR preference* OR willingness OR intent)
	None
	970,637

	3. Outcome 
	(behav* OR intervention* OR predictor* OR determinant* OR barrier* OR facilitator* OR factor)
	None
	2,541,196

	4. Population
	(men OR masculin* OR man* OR male)
	None
	3,079,894

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	1,195

	6. 
	7 limited to 2012 - 2023
	
	918

	7. 
	LIMIT TO ENGLISH
	
	908





	PsychInfo
Executed Wed 14 February 2023
Limitations = None
Search language = English

	PICO category
	Search terms
	Searched on
	Hits

	1. Phenomenon of Interest 
	(red meat or processed meat or meat). ab,id,ti.
	Abstract, ID, Title
	2597

	2. Intervention/
Phenomenon of Interest
	(consumption or consuming or consume or intake or eat or eating or eaten or ate or diet or choice* or behavio* or preference* or willingness or intent). ab,id,ti.
	Abstract, ID, Title
	1659156

	3. Outcome 
	(behav* or intervention* or predictor* or determinant* or barrier* or facilitator* or factor). ab,id,ti.
	Abstract, ID, Title
	1809563

	4. Population
	(men or masculin* or man* or male). ab,id,ti.  
	Abstract, ID, Title 
	2607235

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	797

	6. 
	5 and 2012:2023 (sa_year).
	
	554

	7. 
	LIMIT TO ENGLISH – Can’t do with this database
	
	547

















	ASSIA (via Proquest)
Executed Tue 14 February 2023
· Part of ProQuest Sociology Collection – ASSIA selected as only database for search.
Limitations = None
Search language = English

	PICO category
	Search terms
	Limitations
	Hits

	1. Phenomenon of Interest 
	(red meat or processed meat or meat)
	None
	3,688

	2. Intervention/
Phenomenon of Interest
	(consumption OR consuming OR consume OR intake OR eat OR eating OR eaten OR ate OR diet OR choice* OR behavio* OR preference* OR willingness OR intent)
	None
	492,357 

	3. Outcome 
	(behav* OR intervention* OR predictor* OR determinant* OR barrier* OR facilitator* OR factor)
	None
	688,497

	4. Population
	(men OR masculine OR masculinity OR man* OR male)
	None
	480,322 

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	2,761

	6. 
	7 limited to 2012 - 2023
	
	1,240

	7. 
	Limit to ENGLISH LANGUAGE 
	
	1,239





	Dissertation Abstracts International - via ProQuest
Executed Tuesday 14 February 2023 5pm
ProQuest Databases: ProQuest Dissertations & Theses A&I 
Limitations = Doctoral Dissertations Only 
Search language = English

	PICO category
	Search terms
	Search Fields
	Hits

	1. Phenomenon of Interest 
	(“red meat” OR “processed meat” OR meat)
	Title
	1,577

	2. Intervention/
Phenomenon of Interest
	(consumption OR consuming OR consume OR intake OR eat OR eating OR eaten OR ate OR diet OR choice* OR behavio* OR preference* OR willingness OR intent)
	Title
	1,809,639

	3. Outcome 
	(behav* OR intervention* OR predictor* OR determinant* OR barrier* OR facilitator* OR factor)
	Title
	1,832,687

	4. Population
	(men OR masculin* OR man* OR male)
	Full Text
	2,535,389

	5. Full search results
	1 AND 2 AND 3 AND 4
	
	567

	6. 
	7 limited to 2012 - 2023
	
	196

	7. 
	English language
	
	167








[bookmark: _Toc163982600][bookmark: _Toc176441532][bookmark: _Toc187146249]Additional File 1.4: Extraction Form data fields

	Paper ID

	Search ID

	Title

	Extraction Reviewer

	Author

	Publication Year

	Journal

	Study Type 

	Study design

	Study aim

	Country of study

	Methods

	Outcome measured

	Type of meat

	Notes on type of meat

	Statistical method

	Outcome statistics

	Confounding Factors/Covariates

	Sensitivity analyses

	Sample size

	Sample recruitment methods

	Population – age (range or mean)

	Population – gender

	Population characteristics (e.g. type of job, ethnicity)

	Population - location/setting

	Data collection - methods (how collected, who collected)

	Intervention description

	Main Findings Summary (Relevant to Men & RPM only)

	Plain language summary of key findings

	Capability measures – Psychological - Skills (Psychological) - Ability or proficiency acquired through practice

	Capability measures – Psychological - Memory, attention, and decision process - ability to retain information, focus selectively on aspects of environment, or choose between multiple alternatives.

	Capability measures – Psychological - Behavioural regulation - anything aimed at managing or changing objectively observed or measured actions. 

	Capability measures – Psychological - Knowledge - Awareness of the existence of something

	Capability measures – Physical - Skills (Physical) - Ability or proficiency acquired through practice

	Opportunity - Physical - Environmental context and resources - any circumstance of a person's situation or environment that discourages or encourages development of skills and abilities, independence, social competence, and adaptive behaviour. 

	Opportunity - Social - Social influences - interpersonal processes that can cause individuals to change their thoughts, feelings, or behaviours. 

	Motivation – Reflective - Intentions - a conscious decision to perform a behaviour or to resolve to act in a certain way

	Motivation – Reflective - Goals - mental representations of outcomes or end states that an individual wants to achieve

	Motivation – Reflective - Beliefs about capabilities - acceptance of truth, reality or validity about an ability or facility that a person can put to constructive use

	Motivation – Reflective - Beliefs about consequences - acceptance of the truth, reality, or validity about outcomes of a behaviour in a given situation

	Motivation – Reflective - Optimism - confidence that things will happen for the best or that desired goals will be attained

	Motivation – Reflective - Social/professional role and identity - a coherent set of behaviours and displayed personal qualities of an individual in a social or work setting. 

	Motivation – Automatic - Reinforcement - increasing the probability of a response by arranging a dependent relationship or contingency between the response and a given stimulus

	Motivation – Automatic - Emotion - a complex reaction pattern involving experiential, behavioural and physiological elements by which an individual attempts to deal with a personally significant event or matter. 

	Qualitative data for coding (not included in above COM-B mapping)

	Other findings of note (including for use in intro/discussion)

	Strengths 

	Limitations

	Funding sources/conflict of interest

	Reviewer's notes or comments
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[bookmark: _Toc163982599][bookmark: _Toc176441533][bookmark: _Toc187146250]Additional File 1.5: Table of papers excluded at full-text review.  
Unhighlighted entries are from initial search, February 2023. Entries highlighted in yellow are from follow-up search, December 2024
	Paper ID
	Title
	Reason for exclusion at full-text screen

	Aasen et al. 2024
	The role of norm dynamics for climate relevant behavior: A 2019–2021 panel study of red meat consumption
	No results specific to men

	Adinolfi 2013
	"Bamboccioni" and "Mammoni"? A Familistic Interpretation of Italian Men's Unhealthy Behaviours
	No reported results specific to RPM

	Amiot et al. 2018
	Testing a novel multicomponent intervention to reduce meat consumption in young men
	No influencing factors

	Anderson et al. 2016
	Affective beliefs influence the experience of eating meat. 
	No reported results specific to men

	Appleton 2023
	Barriers to and Facilitators of the Consumption of Animal-Based Protein-Rich Foods in Older Adults: Re-Analysis with a Focus on Sustainability
	No reported results specific to men

	Bénard et al. 2024
	The association between consideration of future consequences and food intake is mediated by food choice motives in a French adult population
	No results specific to men

	Bert et al. 2020
	Knowledge, attitudes and eating habits red and processed meat among gym users: a cross-sectional survey
	No reported results specific to men

	Bertolotti et al. 2020
	Different Frames to Reduce Red Meat Intake: The Moderating Role of Self-Efficacy
	No influencing factors

	Biermann et al. 2020
	The meaning of meat: (Un)sustainable eating practices at home and out of home
	No reported results specific to RPM

	Bogueva et al. 2020
	Who needs to solve the vegetarian men dilemma?
	No reported results specific to RPM

	Bogueva et al. 2022
	Meat Me Halfway: Sydney Meat-Loving Men's Restaurant Experience with Alternative Plant-Based Proteins
	No reported results specific to RPM

	Borgogno et al. 2017
	An emotional approach to beef evaluation
	No reported results specific to men

	Broeckhoven et al. 2021
	Consumer valuation of carbon labeled protein-enriched burgers in European older adults
	No reported results specific to men

	Carfora et al. 2017 
	Correlational study and randomised controlled trial for understanding and changing red meat consumption: The role of eating identities
	No influencing factors

	Carfora et al. 2017 
	Randomised controlled trial of a text messaging intervention for reducing processed meat consumption: The mediating roles of anticipated regret and intention
	No influencing factors

	Carfora et al. 2019
	How to reduce red and processed meat consumption by daily text messages targeting environment or health benefits. 
	No reported results specific to men

	Carfora et al. 2019 
	Informational and emotional daily messages to reduce red and processed meat consumption.
	No influencing factors

	Carfora et al. 2020
	Rational and moral motives to reduce red and processed meat consumption. 
	No influencing factors

	Carrieri et al. 2022
	WHO and for how long? An empirical analysis of the consumers' response to red meat warning
	No reported results specific to men

	Carroll et al. 2019
	Meat, masculinity, and health for the "typical Aussie bloke": A social constructivist analysis of class, gender, and consumption. 
	No reported results specific to RPM

	Castellini and Graffigna 2024
	The moderating role of food involvement: An application of the theory of planned behaviour model in reducing red meat consumption
	No results on influences for RPM consumption. 

	Çelik et al 2023
	Do cooking and food preparation skills affect healthy eating in college students?
	No results on influences for RPM consumption.

	Cerrato et al. 2022
	Meet your meat: The effect of imagined intergroup contact on wanting and liking of meat
	No reported results specific to men

	Cheah et al. 2020
	Drivers and barriers toward reducing meat consumption. 
	No reported results specific to RPM

	Chen 2022
	To combine or not to combine? Applying protection motivation theory and the theory of reasoned action to explain and predict intention to reduce meat consumption
	No influencing factors

	Christie et al. 2018
	Vegetarian or meat? Food choice modeling of main dishes occurs outside of awareness. 
	No reported results specific to RPM

	Clonan et al. 2015
	Red and processed meat consumption and purchasing behaviours and attitudes: impacts for human health, animal welfare and environmental sustainability
	No reported results specific to RPM

	Clonan et al. 2016
	Socioeconomic and demographic drivers of red and processed meat consumption: implications for health and environmental sustainability
	No influencing factors

	Close et al. 2016
	Is frequency of fast food and sit-down restaurant eating occasions differentially associated with less healthful eating habits?
	No reported results specific to men

	Cordts et al. 2014
	Consumer Response to Negative Information on Meat Consumption in Germany
	No reported results specific to RPM

	Couture and Loughnan 2024
	Heroes and Villains: Message Frames, Gender, and Meat Attachment as Predictors of Meat Reduction Intentions
	No reported results specific to RPM

	Czech-Załubska et al. 2024
	The Nutri-Score Scale-A Tool for Assessing the Nutritional Quality of Processed Meat Products Available on the Polish Market
	No results on influences for RPM consumption.

	De Cianni et al. 2024
	Health or environment? Understanding which informative message is more effective in replacing red meat with mushroom-based alternatives
	No results on influences for RPM consumption.

	de Gavelle et al. 2019
	Self-declared attitudes and beliefs regarding protein sources are a good prediction of the degree of transition to a low-meat diet in France
	No reported results specific to men

	Demartini et al. 2018
	Consumer preferences for red deer meat: a discrete choice analysis considering attitudes towards wild game meat and hunting
	No reported results specific to RPM

	Di Renzo et al. 2024
	Sex-Specific Adherence to the Mediterranean Diet in Obese Individuals
	Consumption patterns only. No influencing factors reported, specific to men and RPM.

	Dorrance Hall et al. 2021
	The Mediating Role of Family and Cultural Food Beliefs on the Relationship between Family Communication Patterns and Diet and Health Issues across Racial/Ethnic Groups
	No reported results specific to men

	Downs et al. 2024
	Sustainability considerations are not influencing meat consumption in the US
	No reported results specific to men

	Edenbrandt et al. 2022
	Consumer perceptions and attitudes towards climate information on food
	No reported results specific to men

	Ellithorpe et al. 2022
	I’m Lovin’ It: How Fast Food Advertising Influences Meat-Eating Preferences
	No reported results specific to men

	Ellithorpe et al. 2022
	Family and Cultural Perceptions About Meat Consumption among Hispanic/Latino and White Adults in the United States
	No reported results specific to RPM

	Emig 2021
	Ingroup bias in the context of meat consumption. Direct and indirect attitudes toward meat-eaters and vegetarians. [References].
	No influencing factors

	Falahi et al. 2012
	Determination of the causes of tendency toward red meat and meat products in the west of Iran
	No reported results specific to men

	Fantechi et al. 2024
	The Meaty gender Gap: Understanding Gender-Based differences in intention to reduce red meat consumption
	Associations with intention to reduce meat consumption reported; no results related to reasons for eating RPM. 

	Feraco et al. 2024
	Assessing gender differences in food preferences and physical activity: a population-based survey
	Consumption patterns only. No influencing factors reported, specific to men and RPM.

	Font-i-Furnol 2023
	Meat Consumption, Sustainability and Alternatives: An Overview of Motives and Barriers
	Not empirical research. 

	Gaspar et al. 2016
	Consumers' avoidance of information on red meat risks: information exposure effects on attitudes and perceived knowledge
	No reported results specific to men

	Giacoman et al. 2021
	Choosing to stop consuming meat for environmental reasons: exploring the influence of gender and social status variables in Chile
	No influencing factors

	Godbharle et al. 2024
	Socio-demographic and economic factors associated with the consumption of processed foods in South Africa e Evidence from Demographic and Health Survey VII
	Consumption patterns only. No influencing factors reported, specific to men and RPM.

	Hansen and Wethal 2023
	‘It’s just pølse’: Convenient meat consumption and reduction in Norway
	No results on influences for men’s RPM consumption.

	Hartmann et al. 2020
	Our daily meat: Justification, moral evaluation and willingness to substitute
	No reported results specific to men

	Horgan et al. 2019
	Social, temporal and situational influences on meat consumption in the UK population
	No reported results specific to RPM

	Howatt et al. 2021
	Values and Preferences Related to Cancer Risk among Red and Processed Meat Eaters: A Pilot Cross-Sectional Study with Semi-Structured Interviews
	No reported results specific to RPM

	Hurley et al. 2022
	Researching masculinities and food protein practices: A trio of more-than-human participatory workshops. 
	No reported results specific to RPM

	Irazusta-Garmendia et al. 2023
	Food Sustainability Knowledge, Attitudes, and Dietary Habits among Students and Professionals of the Health Sciences
	No reported results specific to men

	Jelicich and Braun 2023
	“Your Diet Defines Who You Are, Especially as a Man”: Masculinity in Online Media Focused on Healthy Eating for Men
	No results specific to RPM

	Kadel et al. 2024
	Deliberate ignorance—a barrier for information interventions targeting reduced meat consumption?
	No reported results specific to men or RPM

	Karmakar et al. 2023
	Effect of educational intervention on risk factors of cardiovascular diseases among school teachers: a quasi-experimental study in a suburb of Kolkata, West Bengal, India
	No results specific to men

	Kemper 2020
	Motivations, barriers, and strategies for meat reduction at different family lifecycle stages. 
	No reported results specific to men

	Kemper et al. 2021
	Young adults' experiences with flexitarianism: The 4Cs. 
	No reported results specific to men

	Khara et al. 2020
	"We have to keep it a secret"-The dynamics of front and backstage behaviours surrounding meat consumption in India. 
	No reported results specific to RPM

	Kildal. et al. 2017
	Meat and masculinity in the Norwegian Armed Forces. 
	No reported results specific to RPM

	Kim et al. 2021
	Guilt of the meat-eating consumer: When animal anthropomorphism leads to healthy meat dish choices. 
	No reported results specific to RPM

	Klockner 2017
	A stage model as an analysis framework for studying voluntary change in food choices - The case of beef consumption reduction in Norway
	No reported results specific to men

	Konttinen et al. 2021
	Sociodemographic differences in motives for food selection: results from the LoCard cross-sectional survey
	No influencing factors

	Lacroix et al. 2019
	Reducing meat consumption: Identifying group-specific inhibitors using latent profile analysis
	No reported results specific to men

	Laffan et al. 2023
	Paths that lead astray: Examining the situational predictors of intention-behaviour gaps in meat consumption
	No reported results specific to men or RPM

	Lai et al. 2020
	Two sides of the same coin: Environmental and health concern pathways toward meat consumption. 
	No reported results specific to men

	Laursen et al. 2019
	Educational level and living arrangements are associated with dietary intake of red meat and fruit/vegetables: A Danish cross-sectional study
	No influencing factors

	Lee et al. 2023
	Beliefs, Experiences, and Openness Regarding Dietary Interventions: Data From an Urban Hispanic Population With Rheumatic Disease in the US
	No influences on dietary choices reported. 

	Lehto et al. 2022
	Vegetarians and different types of meat eaters among the Finnish adult population from 2007 to 2017
	No influencing factors

	Lemacks et al. 2020
	Perceived Family Social Support for Healthy Eating Is Related to Healthy Dietary Patterns for Native Americans A Cross-sectional Examination
	No reported results specific to men

	Lentz et al. 2018
	Gauging attitudes and behaviours: Meat consumption and potential reduction. 
	No reported results specific to RPM

	Levant et al. 2014
	The Relationship Between Conformity to Masculine Norms and Men's Health Behaviors: Testing a Multiple Mediator Model
	No reported results specific to RPM

	Loiselle et al. 2024
	Adults’ beliefs related to reducing red meat consumption: An exploratory
study in the province of Quebec, Canada
	No reported results specific to men

	Lombardo et al. 2019
	Gender differences in taste and foods habits
	No influencing factors

	Lopez de Andrade et al. 2024
	Fluctuations in Mediterranean Diet Adherence Pre- and
Post-Pandemic: A Study of Portuguese Cohorts 2019–2024
	Consumption patterns only. No influencing factors reported, specific to men and RPM. 

	Loughnan et al. 2014
	The psychology of eating animals.
	Study type - not empirical research. 

	Loy et al. 2016
	Supporting sustainable food consumption: Mental contrasting with implementation intentions (MCII) aligns intentions and behavior. 
	No reported results specific to RPM

	Macdiarmid et al. 2016
	Eating like there's no tomorrow: Public awareness of the environmental impact of food and reluctance to eat less meat as part of a sustainable diet
	No reported results specific to RPM

	MacDonald et al. 2023
	Meat reduction among post-secondary students: Exploration of motives,
barriers, diets and preferences for meals with partial and full
meat substitution
	No reported results specific to men

	Malek et al. 2019
	Committed vs. uncommitted meat eaters: Understanding willingness to change protein consumption. 
	No influencing factors

	Malek et al. 2019
	Distinguishing meat reducers from unrestricted omnivores, vegetarians, and vegans: A comprehensive comparison of Australian consumers. 
	No reported results specific to RPM

	Mertens et al. 2020
	Valuing humans over animals-Gender differences in meat-eating behavior and the role of the Dark Triad. 
	No reported results specific to RPM

	Mertens et al. 2021
	Gender differences in eating behavior and environmental attitudes. The mediating role of the Dark Triad
	No reported results specific to RPM

	Milford and Muiruri 2024
	The impact of consumers’ preferences for domestic food on
dietary sustainability
	No reported results specific to men

	Mohamed et al. 2020
	Food selection under stress among undergraduate students in Riyadh, Saudi Arabia. 
	No reported results specific to RPM

	Mohr et al. 2016
	Socio-demographic basic factors of German customers as predictors for sustainable consumerism regarding foodstuffs and meat products
	No reported results specific to RPM

	Mosier and Rimal. 2020
	Where’s the meat? An evaluation of diet and partisanship identification
	No influencing factors

	Mullee et al. 2017
	Vegetarianism and meat consumption: A comparison of attitudes and beliefs between vegetarian, semi-vegetarian, and omnivorous subjects in Belgium. 
	No reported results specific to men

	Muschalik et al. 2020
	Implicit attitudes and explicit cognitions jointly predict a reduced red meat intake: A three-wave longitudinal study. 
	No influencing factors

	Neff et al. 2018
	Reducing meat consumption in the USA: a nationally representative survey of attitudes and behaviours
	No influencing factors

	Neumann et al. 2024
	Fleshing Out the Ways Masculinity Threat and Traditional Masculinity Ideology Relate to Meat‑Eating and Environmental Attitudes in Australian Men


	No results specific to RPM

	Nevalainen et al. 2023
	A transition towards plant-based diets on its way? Consumers? substitutions of meat in their diets in Finland
	No reported results specific to men

	Nguyen et al. 2024
	Racial and Ethnic Disparities in Dietary Intake and Quality Among United States Veterans
	Consumption patterns only. No influencing factors

	Oleschuk et al. 2019
	Maintaining meat: Cultural repertoires and the meat paradox in a diverse sociocultural context. 
	No reported results specific to RPM

	Peltzer et al. 2017
	Happiness and health behaviours among university students from 24 low-, middle- and high-income countries
	No influencing factors

	Pesantes et al. 2024
	Healthy food, unhealthy food: Indigenous perspectives on the nutrition transition
	No reported results specific to RPM

	Pfeiler et al. 2020
	Personality and eating habits revisited: Associations between the big five, food choices, and Body Mass Index in a representative Australian sample
	No reported results specific to RPM

	Pheiffer et al. 2024
	Dietary patterns and their socio-demographic correlates in the context of migration and urbanisation demonstrate nutrition transitions in South Africa
	Consumption patterns only. No influencing factors

	Phua et al. 2020
	The roles of celebrity endorsers' and consumers' vegan identity in marketing communication about veganism
	No reported results specific to RPM

	Piester et al. 2020
	"I'll try the veggie burger": Increasing purchases of sustainable foods with information about sustainability and taste. 
	No reported results specific to RPM

	Pluck et al. 2022
	Where we work determines what we eat: A qualitative exploration of the multi-dimensional influences on meat consumption when home and office working during the Covid 19 lockdown in London, UK. 
	No reported results specific to men

	Prusaczyk et al. 2021
	A brief nudge or education intervention delivered online can increase willingness to order a beef-mushroom burger. 
	No reported results specific to men

	Randers et al. 2023
	Meat, myself, and I: The role of multiple identities in meat consumption
	No reported results specific to men

	Rayala et al. 20222
	Perceived Message Effectiveness of the Meatless Monday Campaign: An Experiment with US Adults
	No reported results specific to men

	Real.ini et al. 2022
	Meat insights: Uruguayan consumers acute accent mental associations and motives underlying consumption changes
	No reported results specific to men

	Reuze et al. 2022
	Rebalancing meat and legume consumption: Change-inducing food choice motives and associated individual characteristics in non-vegetarian adults. 
	No reported results specific to RPM

	Ritzel et al. 2021
	The Old Man and the Meat: On Gender Differences in Meat Consumption across Stages of Human Life
	No influencing factors

	Rosenfeld 2020
	Gender differences in vegetarian identity: How men and women construe meatless dieting. 
	No reported results specific to RPM

	Rosenfeld 2024
	Promoting Meat Reduction Among Men
	No reported results specific to RPM

	Ruby et al. 2016
	Attitudes toward beef and vegetarians in Argentina, Brazil, France, and the USA
	No influencing factors. Describes national comparisons of views of RPM without link to barriers or facilitators. 

	Sacli et al. 2017
	Analysis of factors affecting red meat and chicken meat consumption in Turkey using an ideal demand system model
	No influencing factors, only socioeconomic factors associated with consumption. 

	Sam et al. 2019
	Association between hours worked in paid employment and diet quality, frequency of eating out and consuming takeaways in the UK
	No reported results specific to men

	Sanderson et al. 2015
	Exploring the characteristics of processed meat consumers and facilitators of reducing processed meat consumption
	Study type - conference proceedings. 

	Schmid et al. 2017
	Factors predicting meat and meat products consumption among middle-aged and elderly people: evidence from a consumer survey in Switzerland
	No reported results specific to men

	Schosler et al. 2014
	Fostering more sustainable food choices: Can Self-Determination Theory help? 
	No reported results specific to RPM

	Scott et al. 2019
	Why environmentalists eat meat. 
	No reported results specific to RPM

	Sharps et al. 2021
	The role of perceived descriptive and injunctive norms on the self-reported frequency of meat and plant-based meal intake in UK-based adults. 
	No reported results specific to RPM

	Siddiqui et al. 2024
	Bodybuilders and high-level meat consumers' behavior towards rabbit, beef, chicken, turkey, and lamb meat: A comparative review
	Not empirical research. 

	Sire et al. 2024
	Factors Related to Firefighters' Food Behaviors at the Fire Station A Quantitative Study
	Study not available for review

	Snipes et al. 2015
	Masculine Perspectives about Work and Family Concurrently Promote and Inhibit Men's Healthy Behaviors
	No influencing factors

	Sparkman 2021
	When others change: The social influence of dynamic norms.
	No reported results specific to RPM

	Stubbs et al. 2018
	Responding to food, environment, and health challenges by changing meat consumption behaviours in consumers.
	Study type - not empirical research. 

	Sumal.la-Cano et al. 2022
	Changes in the Lifestyle of the Spanish University Population during Confinement for COVID-19
	No reported results specific to men

	Taillie et al. 2021
	Testing front-of-package warnings to discourage red meat consumption: a randomized experiment with US meat consumers
	No reported results specific to men

	Taillie et al. 2022
	Developing health and environmental warning messages about red meat: An online experiment
	Study explored readiness to change RPM consumption rather than views of RPM consumption. 

	Tamers et al. 2013
	Are social relationships a healthy influence on obesogenic behaviors among racially/ethnically diverse and socio-economically disadvantaged residents?
	No reported results specific to men

	Timeo et al. 2018
	Eating Meat Makes You Sexy: Conformity to Dietary Gender Norms and Attractiveness
	No reported results specific to RPM

	Todorova et al. 2024
	Investigating the Types of Eating Behavior among Shift Workers in the Machine-Building Industry
	No reported results specific to men

	Vainio 2019
	How consumers of meat-based and plant-based diets attend to scientific and commercial information sources: Eating motives, the need for cognition and ability to evaluate information
	No reported results specific to men

	Vainio et al. 2018
	How effective are messages and their characteristics in changing behavioural intentions to substitute plant-based foods for red meat? The mediating role of prior beliefs
	No reported results specific to men

	Valli et al. 2021
	Health Related Values and Preferences Regarding Meat Intake: A Cross-Sectional Mixed-Methods Study
	No reported results specific to men

	Vartanian 2015
	Impression management and food intake. Current directions in research. [References].
	Study type - not empirical research. 

	Vatn et al. 2022
	What role do climate considerations play in consumption of red meat in Norway?
	No influencing factors

	Verfuerth et al. 2021
	Reducing meat consumption at work and at home: facilitators and barriers that influence contextual spillover
	No reported results specific to men

	Vink et al. 2020
	Causes of Variation in Food Preference in the Netherlands.
	No reported results specific to RPM

	Wadi et al. 2024
	Investigating intervention components and their effectiveness in promoting environmentally sustainable diets: a systematic review
	No results on influences for men’s RPM consumption.

	Wang et al. 2019
	Animals are friends, not food: Anthropomorphism leads to less favorable attitudes toward meat consumption by inducing feelings of anticipatory guilt
	No reported results specific to men

	Weibel et al. 2019
	Reducing individual meat consumption: An integrated phase model approach. 
	No reported results specific to RPM

	Weingarten et al. 2022
	Can information influence meat consumption behaviour? An experimental field study in the university canteen
	No reported results specific to RPM

	Willits-Smith et al. 2024
	"Effects of red meat taxes and warning labels on food groups selected in a randomized controlled trial"
	No results specific to men

	Wistar et al. 2022
	Designing Environmental Messages to Discourage Red Meat Consumption: An Online Experiment
	No influencing factors

	Wolstenholme et al. 2020
	Two birds, one stone: The effectiveness of health and environmental messages to reduce meat consumption and encourage pro-environmental behavioral spillover. 
	No reported results specific to men

	Wolstenholme et al. 2021
	Explaining intention to reduce red and processed meat in the UK and Italy using the theory of planned behaviour, meat-eater identity, and the Transtheoretical model
	No reported results specific to men

	Zakowska-Biemans et al. 2017
	Beef consumer segment profiles based on information source usage in Poland
	No reported results specific to men

	Zhang et al. 2023
	Socio-Demographic Factors Associated with Rural Residents’ Dietary Diversity and Dietary Pattern: A Cross-Sectional Study in Pingnan, China
	No reported results specific to RPM

	Zhang et al. 2023
	Meat, vegetable, and fruit consumption among urban and rural elders aged 60+ years in regional China: a population-level nutritional stud
	Consumption patterns only. No influencing factors

	Zhang et al. 2024
	Factors influencing the willingness to pay a price premium for red meat with potential to improve consumer wellness in Australia and the United States of America
	No reported results specific to men

	Zinn et al. 2023
	Increasing meat-free meal selections: The role of social identity salience and
identity-related meal names
	No reported results specific to men



[bookmark: _Toc176441535][bookmark: _Toc187146251][bookmark: _Toc170646831]Appendix 2: Supplementary files for Paper 2 (Secondary Data Analysis) 
[bookmark: _Toc176441536][bookmark: _Toc187146252]Additional File 2.1: Data definitions used in analysis 
	Labels 
	Variable
	Data Type
	Definition
	NDNS or 
Derived by researcher

	Total Processed Meat (PM)
	totalprocessedmeat
	scale
	ProcessedRedMeatg+ Sausagesg + Burgersg + ProcessedPoultryg
	Derived - SPSS

	Total Unprocessed Red Meat (URM)
	unprocessedredmeat
	scale
	Beefg + Lambg + Offalg + OtherRedMeatg + Porkg
	Derived - SPSS

	Total Red and Processed Meat (RPM)
	totalrpm
	scale
	Beefg + Burgersg + Lambg + Offalg + OtherRedMeatg + Porkg + ProcessedPoultryg + ProcessedRedMeatg + Sausagesg 
	Derived - SPSS

	Total Meat Derived
	totalmeat2
	scale
	totalprocessedmeat + unprocessedredmeat + GameBirdsg + Poultryg
	Derived - SPSS

	Total White Meat Derived
	whitemeat2
	scale
	GameBirdg + Poultryg
	Derived - SPSS

	Total Red Meat
	totalredmeat
	scale
	Beefg + Burgersg + Lambg + Offalg + OtherRedMeatg + Porkg + ProcessedRedMeatg + Sausagesg
	NDNS – for reference (not used in analysis)


	Total Meat
	totalmeat
	scale
	Beefg + Burgersg + Lambg + Offalg + OtherRedMeatg + Porkg + ProcessedRedMeatg + Sausagesg 
	NDNS – for reference (not used in analysis)


	Total White Meat
	totalwhitemeatg
	scale
	GameBirdsg + Poultryg + ProcessedPoultryg
	NDNS – for reference (not used in analysis)

	>70g RPM
	over70gRPM
	Scale
	0 = <=70g      1 = >70g
	Derived - SPSS

	Survey year
	SurveyYear
	Nominal

	1.0 = 2008/09
2.0 = 2009/10
3.0 = 2010/11
4.0 = 2011/12
5.0 = 2012/13
6.0 = 2013/14

	7.0 = 2014/15
8.0 = 2015/16
9.0 = 2016/17
10.0 = 2017/18
11.0 = 2018/19
	NDNS

	Age groups
	Agegad2
	Nominal 

	1.0 = 16 -18*
2.0 = 19-34
3.0 = 35-49
	4.0 = 50-64
5.0 = 65+
*Category not included in working dataset
	NDNS

	Age
	Age
	Scale
	Continuous - age 19+

	NDNS

	Ethnicity groups
	Ethgrp5
	Nominal
	1.0 = White
2.0 = Mixed ethnicity 
3.0 = Black or Black Asian

	4.0 = Asian or Asian British
5.0 = Other ethnicity
	NDNS

	Ethnicity groups New
	EthGroupNew
	Nominal
	1.0 = White
2.0 = Black or Black British
	3.0 = Asian or Asian British
4.0 = Mixed ethnicity or Other ethnicity 
	Derived (SPSS)
Mixed and Other ethnicity groups from Ethgrp5 combined due to small numbers

	Equivalised household income   
	EqvInc
	Continuous
	Value calculated using the McClements equivalence score
	

	Equivalised household income tertiles
	Eqv3
	Nominal
	1.0 = lowest tertile
2.0 = middle tertile
3.0 = highest tertile
-1.0 = Not available (refused to answer/don’t know)

	NDNS (5-11) 
Derived-Excel (YR1-4) for consistency prior to combining with years 5 – 11

Combined Refused to Answer and Don’t Know into single variable (-1.0)

	NS-SEC 8 variable classification (hrp)
	Nssec8
	Nominal
	1.0 = Higher managerial and professional occupations
2.0 = Lower managerial and professional occupations
3.0 = Intermediate occupations
4.0 = Small employers and own account workers

	5.0 = Lower supervisory and technical occupations
6.0 = Semi-routine occupations
7.0 = Routine occupations
8.0 = Never worked
	NDNS

	Labels 
	Variable
	Data Type
	Definition
	NDNS or 
Derived by researcher

	NS-SEC 5 variable classification 
	Nssec5
	Nominal
	1.0 = Higher managerial and professional occupations
2.0 = Intermediate occupations
3.0 = Small employers and own account workers
	4.0 = Lower supervisory and technical occupations
5 = Semi-routine and routine occupations
8 = Never worked
	Researcher derived from NS-SEC8
Transformed from NSSEC8:
1.0 combines 1.0 + 2.0
2.0 is old 3.0 (same)
3. 0 is old 4.0 (same
4.0 is old 5.0 (same)
5.0 combines 6.0 + 7.0 
6.0 is old 8.0 (same)


	Qualifications
	qual7
	Nominal
	1.0 = Degree or equivalent
2.0 = Higher education, below degree level
3.0 = GCE, A level or equivalent
4.0 = GCSE grades A – C or equivalent
5.0 = GCSE grades D-G/Commercial/apprenticeship
6.0 = Foreign or other qualifications
7.0 = No qualifications
8.0 = Still in FT education
99.0 = Other
	NDNS

	Qualifications New
	QualsNew
	Nominal
	1.0 = Degree or equivalent
2.0 = Higher education, below degree level
3.0 = GCE, A level or equivalent
4.0 = GCSE grades A – C or equivalent
5.0 = GCSE grades D-G/Commercial/apprenticeship 
6.0 = No qualifications
	Derived - SPSS
2 categoris removed for analysis - Foreign or other qualifications, Still in FT education

	Vegetarian status
	Veg
	Nominal
	1.0 = Vegetarian
2.0 = Vegan
3.0 = Neither

	NDNS

	Meet 5+ Fruit and Veg 

	Achieve5
	Nominal
	1.0 = Achieve 5 a day
2.0 = Less than 5 a day

	NDNS

	Total portions meeting Fruit & Veg 5-a-day



	Totfruitvegportions
	Scale
	Continuous
	NDNS

	Weight for sub-group of data – Men age 19+
	wti_UKY1to11Men
	scale
	 weight off. 
compute x=1.
aggregate outfile=*mode=addvar overwrite=YES
  /BREAK x
  /n1=sum(wti_UKY1234)
   /n2=sum(wti_Y56)
   /n3=sum(wti_Y78)
   /n4=sum(wti_Y911).
compute N = sum (n1,n2,n3,n4).
compute wti_UKY1234r=wti_UKY1234*N/n1*(4/11).
compute wti_Y56r=wti_Y56*N/n2*(2/11).
compute wti_Y78r=wti_Y78*N/n3*(2/11).
compute wti_Y911r=wti_Y911*N/n3*(3/11).
compute wti_UKY1to11Men=sum(wti_UKY1234r,wti_Y56r,wti_Y78r,wti_Y911r).
aggregate outfile = *mode=addvar overwrite=YES/break x /mn=mean(wti_UKY1to11Men). 
compute wti_UKY1to11Men = wti_UKY1to11Men/mn.
exec.   
	Derived SPSS – calculated within dataset sifted to include only men age 19+



[bookmark: _Toc170646830][bookmark: _Toc176441537][bookmark: _Toc187146253]Additional File 2.2: Continuous variables z-scores
	Total Processed Meat (g)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	28
	.9
	.9

	Probable Outliers (z-score > 2.58)
	51
	1.5
	2.4

	Potential Outliers (z-score > 1.96)
	82
	2.5
	4.9

	Normal range
	3139
	95.1
	100.0

	Total
	3300
	100.0
	



	Total Unprocessed Red Meat (g)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	25
	.7
	.7

	Probable Outliers (z-score > 2.58)
	44
	1.3
	2.1

	Potential Outliers (z-score > 1.96)
	93
	2.8
	4.9

	Normal range
	3138
	95.1
	100.0

	Total
	3300
	100.0
	



	Average Food Energy/Day (kcal)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	22
	.7
	.7

	Probable Outliers (z-score > 2.58)
	23
	.7
	1.4

	Potential Outliers (z-score > 1.96)
	109
	3.3
	4.7

	Normal range
	3145
	95.3
	100.0

	Total
	3300
	100.0
	



	Average Free Sugar/day (g)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	31
	1.0
	1.0

	Probable Outliers (z-score > 2.58)
	44
	1.3
	2.3

	Potential Outliers (z-score > 1.96)
	84
	2.5
	4.8

	Normal range
	3141
	95.2
	100.0

	Total
	3300
	100.0
	



	Average AOAC fiber/day (g)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	18
	.5
	.5

	Probable Outliers (z-score > 2.58)
	37
	1.1
	1.7

	Potential Outliers (z-score > 1.96)
	72
	2.2
	3.9

	Normal range
	3173
	96.1
	100.0

	Total
	3300
	100.0
	



	Average Fruit & Veg per Day (portions)
z-scores distribution
	Frequency
	Percent
	Cumulative Percent

	Extreme (z-score > 3.29)
	26
	.8
	.8

	Probable Outliers (z-score > 2.58)
	46
	1.4
	2.2

	Potential Outliers (z-score > 1.96)
	82
	2.5
	4.7

	Normal range
	3145
	95.3
	100.0

	Total
	3300
	100.0
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Unprocessed Red Meat Consumption by Survey Year 
NDNS-RP Data Years 1 – 11, Men, Aged 19+
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Processed Meat Consumption by Survey Year 
NDNS-RP Data Years 1 – 11, Men, Aged 19+
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Crosstabulation for Over 70 grams/day or Under 70 grams/day of Red and Processed Meat (RPM) 
NDNS Years 1-11, Men, Age 19+
Results presented as Pearson Chi-Squared value with Cramer’s V, Count & Adjusted Residual
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[bookmark: _Toc176441540][bookmark: _Toc187146256]Additional File 2.5: Unprocessed Red and Processed Meat Consumption ANOVA tables
Mean Average Daily Consumption (g)
NDNS-RP Years 1 - 11 - Men age 19+ - Survey Weights Applied
ANOVA results, Weight-adjusted mean with 95% Confidence Intervals
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Mean Average Daily Consumption (g)
NDNS-RP Years 1 - 11 - Men age 19+ - Survey Weights Applied
ANOVA results, Weight-adjusted mean with 95% Confidence Intervals
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[bookmark: _Toc170646834][bookmark: _Toc176441541][bookmark: _Toc187146257]Additional File 2.6: ANOVA results - mean grams/person/day by variable – charts

Survey Year
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Demographic Variables
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Socioeconomic Variables 

[image: ]

[image: ]

[image: ]



[bookmark: _Toc170646836][bookmark: _Toc176441542][bookmark: _Toc187146258]Additional File 2.7: Hierarchical Cluster Analysis Output
Figure 1 – Dendrogram from Hierarchical Cluster Analysis
(Ward’s Method, Squared Euclidean Distance)
NDNS Years 1-11, Men Age 19+,
Variables: Unprocessed red meat (g), Processed meat (g)
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Figure 2 – Sensitivity analysis – Outliers excluded (RPM z-score 3.29+)
Dendrogram from Hierarchical Cluster Analysis
(Ward’s Method, Squared Euclidean Distance)
NDNS Years 1-11, Men Age 19+
Variables: Unprocessed red meat (g), Processed meat (g)
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[bookmark: _Toc187146259][bookmark: _Toc170646837][bookmark: _Toc176441543]Additional File 2.8: Crosstabulation for cluster membership and SES characteristics
Crosstabulation for Cluster Membership and Socioeconomic Characteristics
NDNS Years 1-11, Men, Age 19+
Results presented as Pearson Chi-Squared value with Cramer’s V, Count & Adjusted Residual
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[bookmark: _Toc187146260]Additional File 2.9: Cluster Analysis Temporal Comparison Years 1-3 and 9-11
Dendrograms
[bookmark: _Toc186811092]Figure 6 - Dendrogram Hierarchical Clustering, NDNS Data year 1-3
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[bookmark: _Toc186811093]Figure 7 - Dendrogram, Hierarchical Clustering, NDNS Data years 9-11
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Crosstabulations for Cluster Membership and Socioeconomic Characteristics
NDNS Survey Years 1-3, Men, Age 19+
Results presented as Pearson Chi-Squared value with Cramer’s V, Count & Adjusted Residual
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Crosstabulation for Cluster Membership and Socioeconomic Characteristics
NDNS Years 9-11, Men, Age 19+
Results presented as Pearson Chi-Squared value with Cramer’s V, Count & Adjusted Residual

[image: ]

[bookmark: _Toc170646838][bookmark: _Toc176441544]

[bookmark: _Toc187146261]Additional File 2.10: ANOVA results for cluster membership and dietary measures

Cluster Membership and Dietary Variables
Mean Average Daily Consumption (g) - NDNS-RP Years 1 - 11 - Men age 19+ - Survey Weights Applied
	Free Sugars (grams) 
(Welch's F(2, 1358.44) = 40.64, p < .001)
	N
	Mean (g)
	SE
	95% CI

	Low RPM
	1865
	57.87
	0.870
	56.17
	59.58

	High URM
	770
	63.49
	1.449
	60.65
	66.34

	High PM
	664
	76.08
	1.850
	72.45
	79.72

	AOAC Fibre (grams) 
(Welch's F(2, 1640.77) = 1.22, p = .295)
	N
	Mean (g)
	SE
	95% CI

	Low RPM
	1865
	20.32
	0.198
	19.93
	20.71

	High URM
	770
	19.83
	0.256
	19.32
	20.33

	High PM
	664
	20.24
	0.244
	19.76
	20.72

	Fruit and Vegetables (portions) 
(Welch's F(2,1562.78) = 25.09, p < .001)
	N
	Mean (portions)
	SE
	95% CI

	Low RPM
	1865
	4.33
	0.061
	4.21
	4.45

	High URM
	770
	4.29
	0.088
	4.12
	4.46

	High PM
	664
	3.63
	0.084
	3.47
	3.79

	Food Energy (kcal) 
(Welch's F(2,1448.34) = 106.86, p < .001)
	N
	Mean (g)
	SE
	95% CI

	Low RPM
	1865
	1825.77
	12.161
	4.21
	4.45

	High URM
	770
	1972.33
	17.567
	4.12
	4.46

	High PM
	664
	2189.38
	22.344
	3.47
	3.79

	Results are reported as unadjusted means with Standard Error (SE) and 95% Confidence Intervals (95% CI) 
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[bookmark: _Toc187146262]Additional File 2.11:  Logistic regression models (HURM and HPM clusters)

Model 1 - Logistic regression predicting the likelihood of belonging in the High Processed Meat Cluster based on age, ethnicity, and occupation classification (NSSEC5)
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Model 2 (FINAL) - Logistic regression predicting the likelihood of belonging in the High Processed Meat Cluster based on age, ethnicity, occupation classification and equivalised household income
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[bookmark: _Toc176441547][bookmark: _Toc187146264]Additional File 3.1 – Ethics Approval Letter
[image: A paper with text on it

Description automatically generated]


[bookmark: _Toc176441548][bookmark: _Toc187146265]Additional File 3.2: Quantitative Questionnaire
This questionnaire was distributed to recruit participants for the study population universe, from which men were selected for interview, based on responses. 

Meat consumption questionnaire
Exploring Dietary Behaviour in Men in the UK - Participant Information Sheet  
You are being invited to take part in a research project. Before you decide whether or not to participate, it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully and discuss it with others if you wish. Ask us if anything is unclear or if you want more information. Take time to decide whether you wish to take part. Thank you for reading this.

 The study
 The food we eat can affect our health and environment in many ways.  Evidence shows that men and women make different food choices and may have different reasons or influences that affect their food choices. This research study will explore food that men in the UK typically eat and the factors that influence them to eat these foods. 
 
 Why have I been chosen?
 You were chosen to complete this screening questionnaire based on your registration with Prolific and met the general criteria chosen by the researcher (male gender, UK residency, English language proficiency). 
 
 Do I have to take part?
 Please remember that taking part in this research is entirely voluntary and that if you do not wish to take part, you do not have to provide a reason, and there will be no negative consequences. You may discontinue participation today at any time by exiting the questionnaire before selecting the final ‘complete and submission’ box at the end of the survey. 
 
 You can also request to be removed from the study after completing the questionnaire. If you are not interviewed as part of this study, you can request to have your questionnaire study removed until the end of the day on 30th of April 2024. If you are interviewed for this study, you can withdraw your questionnaire data anytime up until 48 hours after a completed interview.   After these dates, your data will have already been used for research purposes and will no longer be possible to remove from analysis. If you are chosen for 
 
 If you want to remove your questionnaire answers from the research in line with the above dates, please contact the researcher through the Prolific email platform using only your Prolific ID, and your answers will be removed immediately.  You do not need to provide a reason for your decision; there will be no negative consequences. 
 
Will I be paid for this research? 
Yes, you will be paid £2.50 for the full and verified completion of the questionnaire. As the survey should take 10 minutes or less to complete, this payment equates to approximately £11.44/hour, or the National Minimum Living Wage as of 01 April 2024. This payment will be made to you directly through your account with Prolific. 
 
 Please note that participating in this research will not create a legally binding agreement, nor is it intended to create an employment relationship between you and the University of Sheffield. 
 
 What will happen to me if I take part? What do I have to do?
 Your participation In this stage of research Involves completing a questionnaire. This will ask about the types of meat you typically eat and a short set of questions about yourself.  It should take 10 minutes or less to complete. 
 
 This screening questionnaire is the first stage in this research study, in which men are asked to describe the foods they typically eat and answer some basic questions about themselves, including their age, ethnicity, occupation and level of education or qualifications.  This information will be used to select a smaller group of men to participate in an in-depth interview. The interviews will explore in more detail the way men think or feel about the types of meat they typically eat.

What are the possible disadvantages and risks of taking part?
 There are no anticipated disadvantages to taking part in this questionnaire.  Participants who may have a history of eating disorders are advised to think carefully about participation, as the questions are related to typical food consumption. 
 
 What are the possible benefits of taking part?
 As noted, you will be paid £2.50 for completing the questionnaire and given the opportunity to participate in an interview related to the same research study. 
 
 Whilst there are no immediate benefits for people participating in the project, this work will add to understanding what influences men in the UK to eat the foods they typically eat and allow for further work to support healthy and sustainable eating patterns.  
 
 Will my taking part in this project be kept confidential?
 No personally Identifiable Information will be collected by or provided to the researcher or the university. This means that all the information we collect won’t be the kind that can be used to identify you individually. You will only be known to researchers through your unique Prolific ID number, which is fully heffield. Even though it is all heffield, all information we collect about you during the research will be kept strictly confidential and will only be accessible to members of the research team.   You will not be able to be identified in any reports or publications. 
 
 What will happen to the data collected, and the results of the research project?
 Your questionnaire answers will be combined with the answers that others give. These will be summarised into categories and reported as part of this study. Reporting will be within the lead researcher’s PhD thesis and potentially within published academic papers, posters or presentations. No information will ever contain your personal details; no one will be able to identify you from the summary data that will be reported. 
 
 The data we collect on you will be stored on a secure and encrypted desktop and backed up on a Google Drive account and a network drive that are secured through the University of Sheffield. After the study is completed, your data will be retained on a secure university network drive for 10 years, as recommended by the UK Research Institute and Medical Research Institute. 
 
 Who is heffield and funding the research?
 This research is part of a PhD project undertaken in the School of Medicine and Population Health at the University of Sheffield.  The lead researcher is funded through a studentship provided by the Grantham Centre for Sustainable Futures. 
 
 Who is the Data Controller?
 The University of Sheffield will act as the Data Controller for this study. This means that the University is responsible for looking after your information and using it properly.
 
 Who has ethically reviewed the project?
 This project has been ethically approved via the University of Sheffield’s Ethics Review Procedure, as administered by the School of Medicine and Population Health. The University’s Research Ethics Committee monitors the application and delivery of the University’s Ethics Review Procedure across the University.
 
 What if something goes wrong and I wish to complain about the research or report a concern or incident?
 It you are dissatisfied with any aspect of the research and wish to make a complaint, please get In touch with vanessa.halliday@sheffield.ac.uk in the first instance. 
 
If the complaint relates to how your personal data has been handled, you can find information about how to raise a complaint in the University’s Privacy Notice: https://www.sheffield.ac.uk/govern/data-protection/privacy/general.
 
You are also able to report any incidents through the University’s reporting system:   
Research Misconduct toolkit (login required) – available to staff, students, stakeholders, collaborators and members of the public to raise concerns about research misconduct. Research misconduct encompasses a breach of duty of care, placing anyone in danger, not observing ethical or legal obligations, breach of confidentiality, plagiarism and inappropriate authorship practices.  Contact for further information: 
 If you would like further information at any point, please contact: 
 
 Kristin Bash – Lead Researcher – k.bash@sheffield.ac.uk
 Vanessa Halliday – PhD Supervisor – vanessa.halliday@sheffield.ac.uk
 
 
 Thank you very much for taking part in this research.
  
Research Consent Form
 Please read the following statements carefully and tick the appropriate box.
 If you have any questions or are unsure about anything, please stop the survey now and write to the researcher through the Prolific messaging system.  It’s important that you understand and feel comfortable with participating in this questionnaire before you electronically give your consent and begin the questionnaire.
	
	Yes (1)
	No (2)

	I have read and understood the project information sheet included above for this study, or the project has been fully explained to me in another way.  (If you answer No to this question, please do not proceed with this consent form until you are fully aware of what your participation in the project will mean.) (1) 
	
	

	I have been given the opportunity to ask questions about the project. (2) 
	
	

	I agree to take part in the project.  I understand that taking part in the project will include filling out a questionnaire that will ask me questions about myself, my education and occupation, and questions about the foods that I typically eat. (3) 
	
	

	I understand that choosing to participate as a volunteer in this research does not create a legally binding agreement, nor is it intended to create an employment relationship with the University of Sheffield. (4) 
	
	

	I understand that my taking part is voluntary and that I can withdraw from this part of the study any time before 30 April 2024.  I do not have to give any reasons for why I no longer want to take part and there will be no adverse consequences if I choose to withdraw. (5) 
	
	

	I understand my personal details such as name, phone number, address and email address etc. will not be revealed to the researcher at any time; as a participant I will be only identified through my Prolific ID number. (6) 
	
	

	I understand and agree that the answers I give in this questionnaire will be combined with answers from other study participants for reporting in the lead researcher’s PhD thesis that will be published on a publicly available data repository after its completion. The information from these questionnaires may also be used in publications, reports, web pages, and other research outputs. (7) 
	
	

	I understand and agree that other authorised researchers will have access to this data only if they agree to preserve the confidentiality of the information as requested in this form. (8) 
	
	

	If I am selected for an interview as part of this research study, the information I provide in this questionnaire will be used to guide some of the questions I am asked in that interview. (9) 
	
	

	I understand that if I indicate in the questionnaire that I am willing to participate in an in-depth interview as part of this research, my identity will remain anonymous to the research team, and I will be contacted through my Prolific email account for this purpose. (10) 
	
	

	A separate information sheet and consent form will be provided to me ahead of any interview that may be scheduled, and I can withdraw my consent for participation at any point and without any negative consequences. (11) 
	
	

	I agree to assign the copyright I hold in any materials generated as part of this project to The University of Sheffield. (12) 
	
	






Q71 I have understood and agree with all the above statements. I give my full consent to participate in the research as described. 
Yes, I agree and give my full consent.   (1) 
No, I do not agree and do not give my consent.   (2) 

Q75 What is your Prolific ID? Please note that this response should auto-fill with the correct ID
________________________________________________________________
Dietary Questionnaire - Instructions  
Thank you for helping us with our research to help improve people's health. Our research aims to explore the dietary behaviour of men living in the UK. The information from this study will help us learn more about what influences men to eat the foods they do.

The questionnaire is filled in by selecting the box next to your answer. Don’t spend much time thinking about your answers – your first thought is usually the best. If you aren’t sure about any of the questions or how you’d like to answer, it’s OK to choose as best you can.
 The questions ask about foods you might eat in a typical week over the past month. It may be easiest to think about last week, but you can select a different week if you think it would be a better picture of what you typically eat.

 After questions about the foods you eat, there are several questions about you. These will allow the researcher to assess the foods you eat compared to other men in the UK.

 You will be asked if you want to participate in an interview at the end of the questionnaire. These interviews will be part of this same study, and participation is completely voluntary. The interview will take approximately 90 minutes, including the time needed to read and consider the study information sheet. The interview will be conducted via a video-calling platform in April 2024. Please note that interview participants will be chosen from those who express their willingness to participate, but not everyone interested in participating will be selected for an interview. 

Q65 You can now choose to either EXIT or BEGIN the questionnaire.


Q63 Part A – Questions about what you eat.  Please take a brief moment to think about what you ate over the past week – this what you've eaten for each breakfast, lunch, dinner, and snacks (or foods eaten outside of main meal times) throughout the past week.
Q64 A.1 Please select ALL types of meat you eat in a typical week, in any form, or within any dish: 
Chicken or Turkey  (1) 
Beef  (2) 
Pork  (3) 
Lamb or Mutton  (4) 
Fish or seafood (any kind)  (7) 
Other meats not listed above  (5) 
I don't eat any meat or fish in a typical week  (6) 

Skip To: End of Survey If A.1 Please select ALL types of meat you eat in a typical week, in any form, or within any dish:  = I don't eat any meat or fish in a typical week
Q66 Whole Meats Please tick how often you eat at least ONE portion of the following foods in a typical week. A portion of whole meat is approximately the size of a pack of cards. 
	
	Rarely or never (1)
	Less than 1 a week (2)
	Once a week (3)
	2-3 times a week (4)
	4-6 times a week (5)
	7+ times a week (6)

	Beef, Lamb, Pork - steaks, roast, joints, mince or chops (not ham/gammon) (1) 
	
	
	
	
	
	

	Gammon, Ham (4) 
	
	
	
	
	
	

	Chicken or Turkey - steaks, roasts, joints, mince or portions (not in batter or breadcrumbs) (3) 
	
	
	
	
	
	




Q67 Processed Meats and Meat Products  Please tick how often you eat at least ONE portion of the following foods in a typical week. A portion of meat is approximately the size of a deck of cards, a single sausage, or three lunch slices. 
	
	Rarely or never (1)
	Less than 1 a week (2)
	Once a week (3)
	2-3 times a week (4)
	4-6 times a week (5)
	7+ times a week (6)

	Sausages, bacon, corned beef, meat pies/pastries, burgers (1) 
	
	
	
	
	
	

	Chicken or Turkey nuggets/twizzlers, turkey burgers, chicken pies, or in batter or breadcrumbs (2) 
	
	
	
	
	
	



Q68 Fish Please tick how often you eat at least ONE portion of the following foods in a typical week. A portion of fish is approximately the size of a deck of cards. 
	
	Rarely or never (1)
	Less than 1 a week (2)
	Once a week (3)
	2-3 times a week (4)
	4-6 times a week (5)
	7+ times a week (6)

	White fish in batter or breadcrumbs - like 'fish and chips' (1) 
	
	
	
	
	
	

	White fish not in batter or breadcrumbs (2) 
	
	
	
	
	
	

	Oily fish - like herrings, sardines, salmon, trout, mackerel, fresh tuna (not tinned tuna) (5) 
	
	
	
	
	
	



Q49 Part B – Questions about Yourself Below we will ask a few questions about yourself.
 If you are unsure of any answer, please select the one that is the closest to what best describes you.

Q50 6. Age Please select your age group. 
18 - 34 years  (1) 
35 - 49 years  (2) 
50 - 64 years  (3) 
65 years or more  (4) 

Q51 7. Your occupation.  In the following questions, we will ask you about your job. Please describe it as best you can. 
 If you are not employed right now, please describe your most recent job.

Q52 7.1 Employee or self-employed Do (did) you work as an employee or are (were) you self‑employed?
Employee  (1) 
Self-employed with employees  (2) 
Self-employed/freelance without employees  (3) 
I don’t work currently and I have never worked  (5) 

Skip To: Q57 If 7.1 Employee or self-employed Do (did) you work as an employee or are (were) you self‑employed? = I don’t work currently and I have never worked

Q53 7.2 Number of Employees If you are (were) an Employee - How many people work (worked) for your employer at the place where you work (worked)?
 If you are (were) Self-employed – How many people do (did) you employ?
1 - 24 people  (1) 
25 or more people  (2) 

Q54 7.3 Supervisory Status Do (did) you supervise any other employees?
 (A supervisor or foreman is responsible for overseeing the work of other employees on a day-to-day basis)
Yes  (1) 
No  (2) 

Q55 7.4 Occupation Please tick one box to show which best describes the sort of work you do.
  If you are not working now, please tick the box that describes what you did in your last job.
Modern professional occupations. Examples: teacher – nurse – physiotherapist – social worker – welfare officer – artist – musician – police officer (sergeant or above) – software designer  (1) 
Clerical and intermediate occupations. Examples: secretary – personal assistant – clerical worker – office clerk – call centre agent – nursing auxiliary – nursery nurse  (2) 
Senior managers or administrators (usually responsible for planning, organising and co-ordinating work, and for finance). Examples: finance manager – chief executive  (3) 
Technical and craft occupations. Examples: motor mechanic – fitter – inspector – plumber – printer – tool maker – electrician – gardener – train driver  (4) 
Semi-routine manual and service occupations. Examples: postal worker – machine operative – security guard – caretaker – farm worker – catering assistant – receptionist – sales assistant  (5) 
Routine manual and service occupations. Examples: HGV driver – van driver – cleaner – porter – packer – sewing machinist – messenger – labourer – waiter/waitress – bar staff – farm worker – catering assistant – receptionist – sales assistant  (6) 
Middle or junior managers. Examples: office manager – retail manager – bank manager – restaurant manager – warehouse manager – publican  (7) 
Traditional professional occupations. Examples: accountant – solicitor – medical practitioner – scientist – civil/mechanical engineer  (8) 
Q57 8. Your qualifications  Please tick one box to show which best describes the highest level of qualification you have completed.
Degree or equivalent  (1) 
Higher education, below degree level   (2) 
GCE, A-level or equivalent   (3) 
GCSE grades A-C or equivalent   (4) 
GCSE grades D-G OR Commercial qualification/Apprenticeship   (5) 
Foreign or other qualification   (6) 
No qualifications   (7) 
Still in FT education   (8) 


Q58 9. Ethnicity  Please select the group that best describes your ethnicity.
Asian or Asian British  (1) 
Black or Black British  (2) 
White  (3) 
Mixed Ethnicity   (4) 
Ethnicity not listed here  (5) 
Prefer not to answer  (6) 
Q59 10. Availability for remote interview  Please indicate below if you are interested in being contacted about taking part in a remote interview as part of this research project?  - If you state yes, the researcher will contact you through Prolific with complete information.
 - If selected for interview, it would last approximately 1 to 1.5 hours and will be held remotely through Google Meet. ​​​​
 - A payment of £18.00 will be made for a completed interview
 - You are under no obligation based on how you answer this question, and it will not affect your successful completion of this questionnaire in any way.
Q60 10.1 Are you interested in being contacted about an interview? 
Yes. I would like to be contacted with more information about an interview.  (1) 
No thank you. I’m not interested in being interviewed.  (2) 

Q25 Thank you for participating in this study.   Please click the button below to be returned to Prolific and register your survey. 
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	Study 1
	Study 2
	Study 3
	Triangulated Synthesis

	Aim
	To explore the factors influencing men’s RPM consumption. 
	To explore and describe patterns in URM consumption among men living in the UK. 
	To explore and interrogate the meaning(s) that men living in the UK attribute to and experience with their consumption of URM and PM and the various factors that may influence this consumption. 
	To create a behavioural picture of RPM consumption for men living in the UK and identify potential interventions to reduce it. 

	Methods
	Systematic review with narrative framework synthesis (COM-B)
	Secondary data analysis of 11 years of NDNS data, including a two-step cluster analysis with primary effects logistic regression
	Semi-structured interviews, purposive, maximum-variation sampling, and reflexive thematic analysis. 
	Explanatory sequential mixed-methods research utilising building and merging integration techniques. 

	Original Contribution and Main Findings
	Identification of 10 facilitators and 5 barriers to men’s RPM consumption. 
	Identification of distinctly different pattens of high URM and high PM consumption among men in the UK, and significant differences in the SES of men between groups consuming the different patterns. 

Men with high PM consumption on average consume greater amounts of free sugar and fewer portions of fruit and vegetables than men with high URM or low RPM consumption. 
	Qualitative analysis exploring the rich detail of lived experience related to RPM consumption among men living in the UK. 

Within the study population, experiences and influencing factors differed between URM and PM consumption and were described within three emerging themes related to concerns for emotional and physical well-being, to relationships to social and personal identity, and to the practicalities of daily life including how RPM supports daily living.  


	Development of a behavioural picture of men’s RPM consumption among men living in the UK, and potential policy categories to use for interventions to reduce its consumption. 





	Objective 1: 
What are the patterns of RPM consumption among men living in the UK?  
	 

  
	URM consumption among men in the UK fell significantly between 2008 and 2019; PM consumption fell, but this did not meet statistical significance. 

In 2018 – 19 38% of men consumed more than the maximum recommended average of 70 grams/day. Men consuming high amounts of RPM fell into two categories: those consuming high amounts of URM and those consuming high amounts of PM.  

Within the group of men consuming over 70 grams of combined RPM there were more than expected men with White ethnicity; who were small employers, own account workers or work in lower supervisory or technical roles; or had a highest qualification of GCSE, commercial qualification or apprenticeship. 

Men in the High URM cluster (versus the low RPM cluster) had higher odds of being small employers, own account workers or work in lower supervisory or technical roles than other occupations.  

Men in the high PM cluster (versus the low RPM cluster) had higher odds of being younger (OR decreased with age), holding a qualification below any university study, and holding a role other than a professional or higher managerial role.  Lower odds were found for men with Asian or Asian British ethnicity and men in the lowest tertile of household income. 

Men in the High PM cluster (versus the high URM cluster) had higher odds of being younger (19-34 years), having White ethnicity, education below university, or to be working in semi-routine or routine occupation (OR 2.25).. 

	 
	Convergence, Discrepancy, Silence are not applicable as results are only from a single study. 

URM consumption (average grams/day) among men in the UK fell significantly between 2008 and 2019; PM consumption fell, but this did not meet statistical significance. 

Men consuming high amounts of RPM fell into two categories: those consuming high amounts of URM and those consuming high amounts of PM.  

Men eating low amounts of RPM (both URM and PM) have greater odds of having a university education and working in professional or senior managerial roles. 

Men eating high amounts of PM (but not URM) are more likely to have White ethnicity, and to work in routine or semi-routine occupations. 
Low income may be a barrier to high PM consumption. 

Men with White ethnicity are most likely to eat high amounts of RPM (combined) or of PM specifically.  Men with Asian or Asian British ethnicity have statistically much lower odds of eating high amounts of PM but not URM. 

Older men (over age 50) have lower odds of eating high amounts of PM, but not URM.   

	Objective 2: 
Why do men in the UK consume RPM?  
	Facilitators: traditional masculinity, symbolic association between meat and status and masculinity, motivation to be attractive to potential mate, in-group approval of RPM, affinity for RPM, personal values of hedonism or power. 

Barriers: non-traditional masculinity, external validation of masculinity, out-group approval of RPM, self-efficacy, personal values of universalism or animal welfare. 

Mixed findings: financial opportunity

No association: sensory perception of taste, gender identity centrality, beliefs about impacts on health and on the environment. 

All identified factors linked to Opportunity and Motivation (COM-B) and to Social Influence, Social Role and Identity and Emotion (TDF). 
	Men with higher SES have lower odds of consuming high amounts of PM. 

Men in households with the lowest tertile of income have lower odds of consuming high amounts of PM. 

Consumption of fruits and vegetables was lower, and free sugars was higher among men in the High PM cluster than for those in the High URM and Low RPM clusters, in that order. 
	Themes emerging from interviews centred on how RPM is used to support health and wellbeing, for personal and social aspects of self-identity, and to navigate the practical matters of everyday life. 

Men may have varying definitions for URM and PM; bacon, ham and mince may be particularly prone to being put into different categories. 

Different types of RPM may have very different influencing factors. URM and PM were described as different experiences and with different emotional connection, associations with health beliefs, convenience, and practicality within households.  This was also seen within discussion of different types of URM (e.g., steak, roast, mince). 

Among participants, PM was valued in terms of its convenience, its tastiness, cost, protein content, and ability to satisfy diverse household preferences. 

URM was valued for different reasons, depending on the type of URM: steak as celebration, treat, or expression of masculinity; roast as connection to tradition, family and emotion; and mince for its versatility, value for money, and ability to please multiple tastes within a household. 

Participants described different views of health related to URM and PM. PM was mostly described as unhealthy, except for its contribution to daily protein intake. Protein from both URM and PM may be valued by men for weight maintenance and muscle building. 

Views of the validity of health advice varied in terms of scepticism, with personal feelings of wellbeing, a view of balance in the diet, the level of specific nutrients (protein, fat, saturated fat, salt) and the degree of ‘naturalness’ all used by various men as heuristics for viewing the healthiness of their meat consumption. 

Participants’ views of environmental impact didn’t appear to influence consumption of either URM or PM. Expert views of the connection were viewed with high amount of scepticism, feelings of futility in terms of ability to influence the problem, or in the context of a reductio ad absurdum example (e.g., a world without any livestock farming that would leave farmers destitute). 

The ethical tensions (and related emotions) related to the animal welfare aspects of meat production were described by every participant, many unprompted. These feelings were managed though several ways: asserting human superiority over animals, having concern for (and not consuming) specific types of animals, efforts to obtain higher welfare meat, or through elevating their own priority for protein and health, or affinity and hedonism. 

Participants were divided on whether they associated RPM with masculinity. For those that did associate it, all expressed doubts that it influenced their consumption, although a few admitted that it might do this without their awareness.  Associations of connections were demonstrated by describing the observed behaviours of others, their view of the role of masculinity in historical terms (i.e., hunter paradigm), or referring to portrayals of meat and masculinity within popular culture and media (e.g., in movies where the woman is always having a salad). Men describing no connection also referred to observed behaviour of others (e.g., women they knew or saw in public eating RPM), others didn’t elaborate on the question in detail. 
	Convergence: Findings identified across more than one study.  

Masculinity is a factor in RPM consumption, although this may be latent and not consciously understood or experienced. 

Affinity and hedonism are key driver for RPM consumption, sometimes overriding health or other concerns in the prioritisation of food choices. This is seen for both URM and PM. 

Health beliefs related to RPM were found to be a mixed influence across all three studies. Connections to other unhealthy dietary patterns was found, and cynicism related to health advice related to RPM consumption was described. A view of naturalness was connected to healthiness which may be a barrier to some PM consumption, although possibly replaced by other types of URM rather than non-RPM foods. 

Impacts of beliefs about the environment have no influence on RPM consumption. This may be due to cynicism about the impacts, or to prioritisation of hedonistic concerns or to lack of tangible effects. 

Divergence: Areas only found in one study

While connected to affinity, the factor of emotion, tradition, self-identity related to social connections was found in Study 3. This is likely due to study methods that collected lived experience directly, where no qualitative studies were included in Study 1. 

Financial opportunity as an influence is difficult to determine. Further research is needed. Study 1 found no connection, but in Study 3, finding good value for money and fitting food purchases within a household budget were described as influences on RPM choice. Lowest tertilie of household income as linked to low PM consumption. These findings may meant that men use financial considerations to choose different types or cuts of RPM rather than influencing amounts consumed.

Concerns for animal welfare were found to have a barrier effect on men’s RPM consumption in Study 1, but this was not supported in interviews from Study 3; men were concerned for animal welfare, but found justifications for consuming RPM such that these concerns did not influence their overall RPM consumption. 
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K-means Clusters - Unprocessed Red and Processed Meat
Average grams per person per day
NDNS Years 1-11 (2008-9 to 2018-19), Men, Age 19+

Unprocessed Red Meat	
Low RPM	High URM	High PM	18.260000000000002	93.429661597910581	34.682344210962903	Processed Meat	
Low RPM	High URM	High PM	20.49	28.021373081296794	98.87394648355432	
Mean grams per person per day 
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PRISMA 2020 flow diagram for new systematic reviews, which included searches of databases, registers, and other sources.
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= Dissertation Abstracts Intl. (n=167)
Record: " Records excluded™
("e:%"gzi)s”“"e Excluded by humans (n=6,696)
’ Excluded by automation (n=0)
A4
Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
° (n=128) (n=0) (n=13) (n=0)
£
=
I%
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility
(n=128) - (n=13) Reports excluded:
No RPM (n=40) o e
No men (n=42) N° (n_; )
No influencing factors (n=28) No men (n=2) factors (125
Research type (n=4) lo influencing factors (n=5)
Reports included in final study

Reports included in final study

(n=2)
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Year

2013

2014

2015

2016

2019

2020

2021

2022

2023

Bl N]W]=—= NN

Country (Study Population) *

Australia

Canada

Finland

Italy

Poland

Sweden

United Kingdom

United States

(o8 IRNI BEC I I R NOV) N

=N

Study Design

Quantitative Descriptive studies

N
NS

Non-randomised studies

N

Randomised Control Trials

o~

Field of Study

Psychology/Social Psychology

Public Health/Nutrition

Communications/Marketing

Agriculture Science

=|o| Uil &

RPM Measurement

Affinity/subjective importance

Amount/Frequency of consumption

Anxiety Levels

Attributed monetary value

Beliefs/Views of RPM

Search terms

Selection (actual or stated intention)

Ol =]w|=|=]| o]—-

*Studies with study populations in multiple
countries are counted more than once.
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Low RPM High URM High PM
Adjusted Adjusted Adjusted
Count | Residual | Count |[Residual | Count | Residual
Age Groups * X2(6) =40.84,p <.001 Cramer'sV=.079 = Cramer'sV=.079
19-34 470 -3.4 216 0.3 223 3.9
35-49 513 -0.5 198 -1.5 208 2.2
50-64 467 1.6 180 -0.5 146 -1.4
65+ 415 2.7 177 1.8 88 -5.3
Totals 1865 771 665 -5.3
Ethnicity = X2(6) =58.49,p <.001 = Cramer'sV=.094
White 1612 -4.5 677 -0.7 634 6.2
Blackor Black British 52 -0.6 27 1.1 18 -04
Asian or Asian British 153 5.8 46 -0.2 2 -7.0
Mixed or Other Ethnicity 48 0.9 20 0.5 10 -1.6
Totals 1865 770 664
Qualifications = X2(10)=45.78,p<.001 = Cramer'sV=.087
Degree or equivalent 602 4.9 214 -0.8 136 -5.2
Higher education below degree level 178 -0.2 81 1.0 57 -0.8
GCE, A-level or equivalent 304 -0.2 118 -0.9 117 1.2
GCSE Grade A-C or equivalent 273 -3.5 131 0.4 142 4.0
GCSE Grade D-G or Commercial qualification/Apprenticeship 40 -2.2 24 0.9 24 1.8
No qualifications 312 -1.0 135 0.3 121 1.0
Totals 1709 703 597
Occupations (NSSEC5) = X2(10)=84.49,p<.001 - Cramer'sV=.114
Managerial and professional 949 6.4 338 -1.7 238 -6.2
Intermediate occupations 145 -04 64 0.3 54 0.1
Small employers and own account workers 162 -4.3 116 4.3 78 0.8
Lower supervisory and technnical 159 -2.6 85 1.3 77 1.8
Semi-routine and routine 370 -2.3 137 -2.9 198 5.9
Never worked 36 -0.1 20 14 9 -1.3
Totals 1821 760 654
Equivalised Income Tertile = X2(6) =9.98,p=.125
Not applicable 266 1.1 99 -0.8 86 -0.6
Lowest tertile 394 2.3 134 -1.9 124 -0.8
Middle tertile 516 -2.0 231 0.7 211 1.7
Highest tertile 689 -0.8 307 1.5 244 -0.5
Totals 1865 771 665
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95% C.l.for OR

B S.E. Wald df Sig. OR Lower | Upper
High URM? - Intercept -0.82 0.16( 25.12 1[ <.001
Age 0.00 0.00| 2.13 1 0.15 1.00f 0.99 1.00
Ethnicity (ref. White ethnicity)
Mixed or Other ethnicity 0.20 0.30 0.45 1 0.50 1.22 0.68 2.17
Asian or Asian British ethnicity| -0.17| 0.18[ 0.90 1 0.34] 0.84[ 0.59 1.21
Blackor Black British ethnicity 0.12 0.27 0.19 1 0.67 1.12 0.66 1.91
Qualifications (ref. Degree or equivalent)
No qualifications| 0.33] 0.16| 4.21 1 0.04 1.39 1.02 191
GCSE D-G, Commercial or Apprenticeship 0.51 0.28 3.24 1 0.07 1.66 0.96 2.90
GCSE A-C or equivalent 0.27 0.15 3.55 1 0.06 1.31 0.99 1.75
GCE, A-level or equivalent 0.08| 0.14( 0.29 1 0.59 1.08| 0.82 1.43
Higher education below degree 0.22] 0.16 1.93 1| 0.16f 1.25| 091 1.72
Occupation (NSSEC5) (ref. Professional or Managerial)
Never worked 0.52] 0.33[ 256 1 0.11 1.68| 0.89| 3.19
Semi-routine and routine occupations| 0.07 0.15 0.25 1 0.62 1.07 0.81 1.43
Lower supervisory & technical occupations 0.40 0.17 6.00 1 0.01 1.50 1.08 2.07
Small employers & own account workers 0.75 0.15| 25.04 1| <.001 2.13 1.58 2.86
Intermediate Occupations| 0.23 0.17 1.70 1 0.19 1.25 0.89 1.76
Equivalised Household Income (ref: Highest tertile)
Not available| -0.46f 0.16] 8.53 1 0.00 0.63] 0.47( 0.86
Lowest tertile| -0.56( 0.15] 14.55 1| <.001 0.57 0.43| 0.76
Middle Tertile| -0.11 0.12] 0.82 1 0.37] 0.90( 0.72 1.13
High PMa = |ntercept -0.41 0.18 5.50 1 0.02
Age -0.02] 0.00( 48.52 1| <.001 0.98] 0.97( 0.98
Ethnicity (ref. White ethnicity)
Mixed or Other ethnicity| -0.72 0.42 2.90 1 0.09 0.49 0.22 1.11
Asian or Asian British ethnicity| -3.30 0.69| 22.84 1| <.001 0.04 0.01 0.14
Black or Black British ethnicity| -0.21 0.31 0.43 1 0.51 0.81 0.44 1.50
Qualifications (ref. Degree or equivalent)
No qualifications 0.60 0.18] 11.13 1| <.001 1.81 1.28 2.57
GCSE D-G, Commercial or Apprenticeship 0.66 0.29 5.13 1 0.02 1.93 1.09 3.40
GCSE A-C or equivalent 0.61 0.16| 15.21 1| <.001 1.83 1.35| 2.48
GCE, A-level or equivalent 0.38 0.16 5.85 1 0.02 1.46 1.07 1.97
Higher education below degree 0.20 0.19 1.13 1 0.29 1.22 0.85 1.76
Occupation (NSSEC5) (ref. Professional or Managerial)
Never worked| -0.24 0.47 0.26 1 0.61 0.79 0.31 1.99
Semi-routine and routine occupations 0.59 0.14| 16.75 1| <.001 1.80 1.36 2.39
Lower supervisory & technical occupations 0.58 0.18| 10.75 1| <.01 1.78 1.26 2.51
Smallemployers & own account workers|  0.59 0.18| 11.18 1| <.001 1.80 1.27 2.53
Intermediate Occupations 0.23 0.19 1.45 1 0.23 1.26 0.87 1.82
Equivalised Household Income (ref: Highest tertile)
Not available| -0.23( 0.17 1.87 1 0.17] 0.80f 0.57 1.10
Lowest tertile| -0.36f 0.16| 5.37 1 0.02 0.70] 0.52( 0.95
Middle Tertile[ -0.09| 0.13] 0.50 1 0.48 0.91 0.71 1.17
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95% Cl for OR

Reference Group: High Unprocessed Meat B S.E. | Wald | df | Sig. OR | Lower|Upper

Age groups adults (ref. 19-34) 41.16( 3| <.001
35-49( 0.08| 0.15( 0.28] 1| 0.60| 1.08| 0.81| 1.44
50-64( -0.37| 0.15 5.92| 1| 0.02| 0.69( 0.51]| 0.93
65+| -0.92( 0.17]|29.83| 1|<.001| 0.40( 0.29| 0.55

Ethnicity (ref. White ethnicity) 29.37| 3]|<.001
Blackor Black British ethnicity | -0.53| 0.32| 2.82| 1| 0.09| 0.59| 0.32| 1.09
Asian or Asian British ethnicity | -3.27( 0.70(21.53| 1{|<.001| 0.04| 0.01| 0.15
Mixed or Other ethnicity | -1.10( 0.45| 6.02| 1| 0.01| 0.33| 0.14| 0.80

NS-SEC 5 (ref. Managerial and Professional) 33.17| 5] <.001
Intermediate Occupations| 0.20( 0.21| 0.91 1| 0.34( 1.22( 0.81 1.85
Small employers & own account workers| 0.05| 0.18| 0.07| 1| 0.80| 1.05| 0.74] 1.48
Lower supervisory & technical occupations| 0.29]| 0.18| 2.41| 1| 0.12 1.33| 0.93| 1.91
Semi-routine and routine occupations| 0.81| 0.15|30.67| 1|<.001| 2.24| 1.68| 2.98
Neverworked| 0.12| 0.45( 0.07| 1| 0.79| 1.13] 0.47| 2.71

Constant -0.07( 0.13| 0.27( 1| 0.60| 0.94
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Interview Schedule
Semi-structured Interview Schedule - Version 0.2
e Introduction and review of informed consent.
e Explain the focus on unprocessed red and processed meat consumption. Discuss and describe
examples of meat called ‘unprocessed red meat’ and ‘processed meat’ within the interview context.

1. First, we'll look at how much unprocessed red meat and processed meat you reported eating in your
completed online questionnaire. (Review amounts of RPM consumption reported in questionnaire.)
e Do these still seem about right, or would you like to make any changes to the amounts?

2. Can you tell me about unprocessed red meat? (E.g., steak, plain ground mince, a pork chop)
e What would you say are your views, thoughts or feelings about unprocessed red meat?
e What are your reasons for choosing unprocessed red meat?

e Reasons you may not choose unprocessed red meat?

e How does eating unprocessed red meat make you feel?

e Generally, for which meals — or what times of day - do you eat unprocessed red meat?

e Taste/flavour/liking?

e Motivation

e Influence of others

e Information about its impacts

e  Practical/environmental factors

e Staying with unprocessed red meat, is there anything that could make you think, feel, or choose
differently?

3. Can you tell me about processed meat? (E.g., hot dogs, sausages, bacon)

4. Would you say your views, thoughts, or feelings differ between unprocessed red meat and processed meat?
Ff so, how?

5. How dé)myour views, thoughts or feelings differ when comparing unprocessed red meat or processed meat
with...?

e Chicken?

e Fish?

e Meals that don’t contain meat?

6 Building on what you've told me in the previous questions, when choosing a meal, what might make you
rethink whether to include unprocessed red meat or processed meat in that meal or snack?

e Cost or price?

e Convenience or how fast it's available?

e Influence of others?

e Thoughts about its impacts on health?

e Thoughts on impacts on the environment?

e Influence of others

e  Practical/environmental factors

e Consideration of animal welfare?

7. Anything more?
e Any questions or comments on issues not covered in the interview

Conclusion, wrap-up and thank you
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%

RPM cluster
Low URM & Low PM 6 29%
High URM & Low PM 5 24%
Low URM & High PM 10 48%
Age band
18-34 7 33%
35-49 7 33%
50-64 7 33%
65+ 0 0%
Occupation classification (NS-SEC5)
Managerial, administrative and professional 6 29%
Intermediate occupations 3 14%
Small employers and own account workers 2 10%
Lower supervisory and technical 3 14%
Semi-routine and routine 7 33%
Not working 0 0%
Qualification
Degree or equivalent 5 24%
Foreign or other 1 5%
GCE, A-level or equivalent 2 10%
GCSE grades A-C or equivalent 5 24%
GCSE grades D-G or Commercial qualification/apprenticeship 2 10%
Higher education below degree level 5 24%
No qualifications 1 5%
Ethnicity
Black or Black British 0 0%
White 18 86%
Mixed Ethnicity 1 5%
Asian or Asian British 1 5%
Ethnicity not listed here 1 5%
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Unprocessed red meat 95% Confidence
Lower Upper

N Mean SD SE Bound Bound| Minimum Maximum
Year 1 2008-9 274 50.13 45.72 2.76 44.70 55.57 0 312.38
Year2 | 2009-10 281 42.68 38.79 2.31 38.13 47.24 0 206.96
Year3 | 2010-11 274 42.13 41.65 2.52 37.18 47.08 0 207.20
Year4 | 2011-12 276 38.32 36.94 2.22 33.95 42.69 0 224.62
Year5 | 2012-13 302 43.21 38.08 2.19 38.90 47.52 0 173.93
Year6 |2013-14 251 38.69 37.54 2.37 34.03 43.36 0 202.25
Year7 | 2014-15 304 38.53 40.72 2.34 33.93 43.12 0 224.82
Year8 | 2015-16 249 37.58 35.45 2.25 33.15 42.01 0 158.35
Year9 |2016-17 394 40.17 41.29 2.08 36.09 44.26 0 232.81
Year 10 | 2017-18 367 33.59 34.50 1.80 30.05 37.13 0 175.15
Year 11 [ 2018-19 326 28.12 36.87 2.04 24.11 32.13 0 249.91
Total 3300 39.11 39.28 0.68 37.77 40.45 0 312.38

Processed meat 95% Confidence

Lower Upper

N Mean SD SE Bound Bound| Minimum Maximum
Yearl | 2008-9 274 43.80 40.73 2.46 38.96 48.65 0 206.75
Year2 | 2009-10 281 39.04 42.61 2.54 34.03 44.04 0 226.38
Year3 | 2010-11 274 40.50 44,53 2.69 35.21 45.80 0 284.00
Year4 |[2011-12 276 39.68 36.00 2.17 35.42 43.95 0 216.00
Year5 | 2012-13 302 38.78 33.65 1.94 34.97 42.59 0 174.20
Year6 |2013-14 251 46.81 46.80 2.95 41.00 52.63 0 326.66
Year7 |2014-15 304 39.46 40.41 2.32 34.90 44.02 0 241.25
Year8 | 2015-16 249 35.63 32.09 2.03 31.62 39.64 0 164.79
Year9 |2016-17 394 32.32 34.96 1.76 28.86 35.79 0 157.50
Year 10 | 2017-18 367 31.77 34.54 1.80 28.22 35.31 0 213.47
Year 11 | 2018-19 326 35.81 40.65 2.25 31.39 40.24 0 210.40
Total 3300 38.03 39.00 0.68 36.70 39.36 0 326.66
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Processed Meat by Survey Year
NDNS-RP Year 1 - 11, Men, Age 19+

Mean grams/person/day with 95% Confidence Intervals
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Crosstabulation for SES and Over/Under 70 grams/day

70 grams RPM or under Over 70 grams RPM
Adjusted Adjusted
Count Residual Count Residual
Age Groups = X2(3)=8.612,p <.001 - Cramer'sV=.035
19-34 429, -1.5 481, 1.6
35-49 465, y, -0.1 453, p 0.1
50-64 428, 1.3 365, -1.3
65+ 354, p 0.5 324, b -0.5
Ethnicity = X2(3)=60.417,p<.001 = Cramer'sV=.135
White 1422 -6.8 1500 6.8
Blackor Black British 52 0.6 45 -0.6
Asian or Asian British 153 7.4 48 -7.4
Mixed or Other Ethnicity 47 1.8 30 -1.8
Qualifications = X2(5)=31.355,p<.001 = Cramer'sV=.102
Degree or equivalent 550 4.9 402 -4.9
Higher education below degree level 165 0.4 150 -0.4
GCE, A-level or equivalent 271 -0.5 267 0.5
GCSE Grade A-C or equivalent 247 -3.0 297 3.0
GCSE Grade D-G or Commercial qualification/Apprenticeship 35 -2.3 54 2.3
No qualifications 273 -1.7 295 1.7
Qualifications = X2(5)=30.435,p<.001 * Cramer'sV=.097
Managerial and professional 840 4.7 684 -4.7
Intermediate occupations 134 0.1 129 -0.1
Small employers and own account workers 146 -3.9 210 3.9
Lower supervisory and technnical 144 -2.1 175 2.1
Semi-routine and routine 346 -1.0 358 1.0
Never worked 30 -0.8 35 0.8
Equivalised Income Tertile = X2(3)=6.129, p=.106
Not applicable 244 1.5 207 -1.5
Lowest tertile 350 1.6 302 -1.6
Middle tertile 473 -1.1 485 1.1
Highest tertile 610 -1.4 629 14
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Unprocessed Red Meat

Age Bands (Welch's F(3,2806.49)=0.701, p = .55)

N Mean (g) 95% Cl

19-34 910 38.50 35.79 41.22

35-49 918 38.01 35.46 40.56

50-64 793 40.26 37.41 43.11

| 65+ 679 40.09 37.58 42.60
Ethnicity (Welch's F(4, 6.45)= 3.28, p = 0.09) N Mean (g) 95% ClI

White. 2923 39.44 38.05 40.83

Black or Black British 97 41.42 32.93 49.91

Asian or Asian British 201 29.65 23.87 35.43

Mixed ethinicty or Other ethnicity 77 49.09 35.83 62.35

| No response 2 10.65 -295.86 317.17|
Highest Qualification* (F(8,3291)=2.00, p =.043) N Mean (g) 95% Cl

Degree orequivalent 952 35.78 33.26 38.30

Higher education below degree level 315 4252 37.75 47.29

GCE, A-level orequivalent 539 38.42 35.11 41.73

GCSE A-C orequivalent 546 4159 38.27 4491

GCSE D-G, Commercial or Apprenticeship 89 4391 35.87 51.95

Foreign or other qualification 166 38.88 32.57 45.18

No qualifications 568 40.91 37.94 43.88

Stillin FT education 98 34.58 27.22 41.93

| No response 28 44.71 28.41 61.02|
Occupation (NS-SEC5) (Welch's F(6,415.10)=4.59,p <.001) N Mean (g) 95% ClI

Managerial and Professional 1525 36.48 34.57 38.39

Intermediate Occupations 263 39.41 34.60 44.22

Small employer & Own account workers 356 47.73 42.86 52.59

Lower supervisory & Technical occupations 320 4491 40.39 4943

Semi-routine & Routine occupations 704 37.89 35.15 40.63

Neverworked 65 41.68 32.87 50.48

| No response 67 34.70 27.03 42.37|
Equivalised Income Tertile* (F (3, 3296)=.742,p =.53) N Mean (g) 95% Cl

Lowest tertile 451 37.88 34.67 40.51

Middle tertile 652 37.59 37.00 42.05

Highest tertile 958 39.53 37.82 42.27

Not applicable 1239 40.05 34.35 41.41 |

Total 3300 39.11 37.77 40.45
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Processed Meat

Age Bands (Welch's F(3,1822.46) = 16.56, p < .001)

N Mean (g) 95% Cl

19-34 910 43.38 40.48 46.27

35-49 918 39.41 36.81 42.00

50-64 793 36.33 33.74 38.93

| 65+ 679 3098 2876 33.21
Ethnicity (Welch's F(4,6.45)=109.43,p <.001) N Mean (g) 95% Cl

White. 2923 40.93 39.51 42.35

Black or Black British 97 28.80 21.21 36.39

Asian or Asian British 201 7.46 5.06 9.86

Mixed ethinicty or Other ethnicity 77 1931 1250 26.11

| No response 2 40.79 -299.46 381.04|
Highest Qualification (Welch's F(8,384.36)=10.44, p <.001) N Mean (g) 95% ClI

Degree orequivalent 952 29.64 27.43 31.84

Higher education below degree level 315 37.08 32.85 41.30

GCE, A-level orequivalent 539 41.00 37.68 44.32

GCSE A-C orequivalent 546 43.30 39.80 46.80

GCSE D-G, Commercial or Apprenticeship 89 55.58 4592 65.24

Foreign or other qualification 166 43.93 37.47 50.39

No qualifications 568 39.40 36.18 42.63

Stillin FT education 98 39.74 33.12 46.36

| No response 28 49.29 29.66 68.93|
Occupation (NS-SEC5) Welch's F(6,409.93)=9.87,p <.001 N Mean (g) 95% ClI

Managerial and Professional 1525 33.14 31.45 34.84

Intermediate Occupations 263 39.74 34.81 44.67

Small employer & Own account workers 356 41.30 37.05 45.54

Lower supervisory & Technical occupations 320 41.32 36.96 45.68

Semi-routine & Routine occupations 704 46.03 42.63 49.43

Neverworked 65 33.16 22.76 43.56

| No response 67 29.88 21.82 37.94|
Equivalised Income Tertile (Welch's F(3,1421.59)=2.00,p =.11) N Mean (g) 95% Cl

Lowest tertile 652 36.39 33.28 39.51

Middle tertile 958 40.04 37.44 42.64

Highesttertle 1239 38.38 36.33 40.43

| Not applicable 451 35.16 31.61 38.70 |

Total PM 3300 38.03 36.70 39.36
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Mean Processed meat (grams)
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Processed Meat by Survey Year

Mean grams/person/day with 95% confidence intervals
NDNS-RP Years 1-11, Men, Age 19+
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Unprocessed red meat adn Processed Meat (grams)
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Unprocessed Red and Processed Meat (grams)
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Low RPM High URM High PM
Adjusted Adjusted Adjusted
Count |Residual| Count |Residual| Count |Residual
Age Groups * X2(6) =40.84,p <.001 Cramer'sV=.079 = Cramer'sV=.079
19-34 470 -3.4 216 0.3 223 3.9
35-49 513 -0.5 198 -1.5 208 2.2
50-64 467 1.6 180 -0.5 146 -1.4
65+ 415 2.7 177 1.8 88 -5.3
Ethnicity = X2(6) =58.49,p <.001 = Cramer'sV=.094
White 1612 -4.5 677 -0.7 634 6.2
Blackor BlackBritish 52 -0.6 27 1.1 18 -0.4
Asian or Asian British 153 5.8 46 -0.2 2 -7.0
Mixed or Other Ethnicity 48 0.9 20 0.5 10 -1.6
Qualifications = X2(10)=45.78,p<.001 = Cramer'sV=.087
Degree or equivalent 602 4.9 214 -0.8 136 -5.2
Higher education below degree level 178 -0.2 81 1.0 57 -0.8
GCE, A-level or equivalent 304 -0.2 118 -0.9 117 1.2
GCSE Grade A-C or equivalent 273 -3.5 131 0.4 142 4.0
GCSE Grade D-G or Commercial qualification/Apprenticeship 40 -2.2 24 0.9 24 1.8
No qualifications 312 -1.0 135 0.3 121 1.0
Occupation Classification = NS-SEC5) (X2(10) =84.49,p<.001 - Cramer'sV=.114
Managerial and professional 949 6.4 338 -1.7 238 -6.2
Intermediate occupations 145 -0.4 64 0.3 54 0.1
Small employers and own account workers 162 -4.3 116 4.3 78 0.8
Lower supervisory and technnical 159 -2.6 85 1.3 77 1.8
Semi-routine and routine 370 -2.3 137 -2.9 198 5.9
Never worked 36 -0.1 20 1.4 9 -1.3
Equivalised Income Tertile = X2(6) =9.98,p=.125
Not applicable 266 1.1 99 -0.8 86 -0.6
Lowest tertile 394 2.3 134 -1.9 124 -0.8
Middle tertile 516 -2.0 231 0.7 211 1.7
Highest tertile 689 -0.8 307 1.5 244 -0.5
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Low RPM High URM High PM
Survey Years 1- 3 (2008 - 2010) Adjusted Adjusted Adjusted
Count Residual Count Residual Count Residual
Age Groups = X2(6)=14.71,p=.023 - Cramer'sV=.094
19-34 127 -0.5 61 0.4 51 0.2
35-49 119 -1.9 58 -0.2 64 2.6
50-64 115 1.0 42 -1.1 41 -0.1
65+ 92 1.7 204 1.0 17 -2.6
Ethnicity = X2(6) =24.02,p<.001 = Cramer'sV=.120
White 396 -1.6 175 -1.7 168 1.1
Blackor Black British 16 0.3 9 0.9 3 -1.2
Asian or Asian British 30 3.1 8 -0.5 0 -3.2
Mixed or Other Ethnicity 11 -1.1 12 2.8 2 -1.6
Qualifications = X2(10)=14.77,p=.141 = Cramer'sV=.098
Degree or equivalent 138 1.7 40 -2.0 38 -1.6
Higher education below degree level 42 0.6 14 -0.7 13 -0.5
GCE, A-level or equivalent 64 -1.3 38 1.3 35 1.1
GCSE Grade A-C or equivalent 76 -0.8 37 0.3 38 -0.7
GCSE Grade D-G or Commercial qualification or Apprenticeship 14 -0.1 8 0.9 4 0.8
No qualifications 89 -0.4 43 0.7 36 0.0
Occupation Classification = X2(10) =45.86,p <.001 = Cramer'sV=.237
Managerial and professional 232 4.2 79 -2.2 62 -2.8
Intermediate qualifications 34 0.2 10 -1.6 17 1.4
Small employers and own account workers 27 -4.2 40 5.2 16 -04
Lower supervisory and technical 42 -1.9 26 0.7 25 1.5
Semi-routine and routine 101 -0.8 a4 -0.8 50 1.9
Never worked 8 0.5 4 0.5 1 -1.2
Equivalised Income Tertile = X2(6) =6.57,p=.362 = Cramer'sV=.063
Not applicable 58 -2.3 40 1.9 30 0.8
Lowest tertile 60 0.0 29 0.5 21 -0.5
Middle tertile 159 1.0 61 -1.2 58 0.0
Highest tertile 176 0.7 73 -0.6 64 -0.2
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Low RPM High URM High PM
Survey Years 9- 11 (2017 - 2019) Adjusted Adjusted Adjusted
Count | Residual | Count | Residual | Count | Residual
Age Groups = X2(6)=17.47,p<.01 = Cramer'sV=.090
19-34 150 -3.1 65 0.5 75 3.4
35-49 177 0.2 62 -0.2 56 -0.1
50-64 171 1.8 50 -1.2 45 -1.0
65+ 149 1.2 56 0.9 32 -2.5
Ethnicity = X2(6) =23.44,p<.001 - Cramer'sV=.104
White 557 -2.3 200 -0.9 199 3.8
Blackor BlackBritish 15 0.3 3 -1.1 6 0.7
Asian or Asian British 60 1.7 26 2.0 2 -4.2
Mixed or Other Ethnicity 15 1.7 3 -0.6 1 -1.6
Qualifications = X2(10)=27.33,p<.01 = Cramer'sV=.117
Degree or equivalent 249 3.2 76 -0.6 49 -3.4
Higher education below degree level 65 0.9 22 0.1 14 -1.3
GCE, A-level or equivalent 113 -0.7 40 -0.3 42 1.2
GCSE Grade A-C or equivalent 96 -1.9 33 -1.0 49 3.4
GCSE Grade D-G or Commercial qualification or Apprenticeship 3 -1.7 3 0.9 3 1.2
No qualifications 76 -1.9 39 1.9 28 04
Occupation Classification = X2(10) =40.00,p <.001 - Cramer'sV=.137
Managerial and professional 353 4.3 101 -2.0 82 -3.2
Intermediate qualifications 47 -0.7 18 0.0 19 0.8
Small employers and own account workers 66 -2.4 42 3.1 24 -0.3
Lower supervisory and technical 56 -0.5 20 -0.2 22 0.9
Semi-routine and routine 103 -2.5 38 -0.7 58 3.9
Never worked 13 -0.5 10 2.2 1 -1.9
Equivalised Income Tertile = X2(6) =12.35,p=.055 = Cramer'sV=.0.75
Not applicable 105 1.5 31 -0.7 26 -1.1
Lowest tertile 131 1.0 39 -1.0 39 -0.2
Middle tertile 169 -2.9 73 0.8 78 2.2
Highest tertile 243 0.8 89 0.7 65 -1.3
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95% C.Ifor EXP(B)
Reference Group: High Unprocessed Meat B S.E. | Wald | df| Sig. Exp(B) | Lower | Upper

Age groups adults (ref. 19-34) 41.16| 3| <.001
35-49| 0.08( 0.15| 0.28] 1 0.60 1.08 0.81 1.44
50-64| -0.37| 0.15| 5.92| 1 0.02 0.69 0.51 0.93
65+( -0.92| 0.17)| 29.83| 1| <.001 0.40 0.29 0.55

Ethnicity (ref. White ethnicity) 29.37| 3| <.001
Blackor Black British ethnicity | -0.53| 0.32( 2.82 1 0.09( 0.59 0.32( 1.09
Asian or Asian British ethnicity | -3.27( 0.70( 21.53| 1| <.001| 0.04( 0.01 0.15
Mixed or Other ethnicity | -1.10( 0.45| 6.02| 1| 0.01] 0.33| 0.14( 0.80

NS-SEC 5 (ref. Managerial and Professional) 33.17| 5| <.001
Intermediate Occupations| 0.20| 0.21| 0.91| 1| 0.34| 1.22| 0.81] 1.85
Small employers & own account workers| 0.05| 0.18| 0.07| 1| 0.80| 1.05| 0.74| 1.48
Lower supervisory & technical occupations| 0.29| 0.18| 2.41| 1| 0.12( 1.33] 0.93| 1.91
Semi-routine and routine occupations| 0.81| 0.15| 30.67| 1| <.001| 2.24| 1.68| 2.98
Neverworked| 0.12| 0.45( 0.07| 1 0.79 1.13 0.47 2.71

Constant -0.07| 0.13| 0.27| 1 0.60 0.94

Model 1. Variables entered on step 1: Age groups, Ethnicity , Occupation Classification (NSSEC5)

95% C.l.for EXP(B)
Reference Group: High Unprocessed Meat B S.E. | Wald | df| Sig. Exp(B) | Lower | Upper
Age groups adults (ref. 19-34) 25.23| 3| <.001
35-49| 0.21| 0.15| 1.95| 1 0.16 1.23 0.92 1.65
50-64] -0.19| 0.16| 1.45| 1 0.23 0.83 0.61 1.13
65+| -0.65( 0.18] 13.42| 1| <.001 0.52 0.37 0.74
Ethnicity (ref. White ethnicity) 28.33| 3| <.001
Blackor Black British ethnicity | -0.51| 0.32| 2.43| 1| 0.12( 0.60| 0.32] 1.14
Asian or Asian British ethnicity | -3.24( 0.71{ 21.10( 1| <.001| 0.04| 0.01 0.16
Mixed or Other ethnicity | -1.08| 0.45| 5.70| 1 0.02 0.34 0.14 0.82
NS-SEC 5 (ref. Managerial and Professional) 29.52| 5| <.001
Intermediate Occupations| 0.21| 0.21| 0.93| 1| 0.34| 1.23| 0.81]| 1.86
Small employers & own account workers| 0.01| 0.18| 0.00| 1| 0.95| 1.01| 0.71| 1.43
Lower supervisory & technical occupations| 0.24( 0.19( 1.68( 1| 0.19( 1.27( 0.88( 1.84
Semi-routine and routine occupations| 0.77| 0.15| 26.94( 1| <.001| 2.15( 1.61| 2.88
Neverworked| 0.19| 0.46( 0.17| 1 0.68 1.21 0.49 2.94
Food Energy kcal 0.00| 0.00( 34.13( 1| <.001 1.00 1.00 1.00
Constant -1.58| 0.29] 30.00( 1| <.001 0.21

Model 2. Variables entered on step 1: Age groups, Ethnicity , Occupation Classification (NSSEC5), Food energy (kcals)
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« The project must abide by the University's Research Ethics Policy: https://www.sheffield.

« The project must abide by the University's Good Research & Innovation Practices Policy:
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