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ABSTRACT 

The prevalence of obesity has been on the rise, and using mindfulness and self-compassion 

based interventions have been suggested to promote healthier eating behaviours. Recently, a mindful 

eating specific tool, namely Mindful Construal Diary (MCD) was developed, and displayed 

significant improvements in mindfulness, self-compassion and weight loss. The main aim of the 

current thesis was to extend on the existing knowledge of mindfulness, mindful eating and self-

compassion, and their positive effects on eating behaviours using methods that are easy and practical 

to implement, as well as explore novel approaches, such as self-kindness and self-distancing that have 

not yet been explored within food intake and regulation. Chapter 1 described the general background 

of mindfulness, mindful eating, self-compassion, self-kindness and self-distancing, and evaluated the 

current literature. Chapter 2 discussed the general methodology of the empirical chapters. Chapter 3 

explored the association of mindfulness, mindful eating and self-compassion with maladaptive eating 

behaviours amongst patients who have clinical obesity. Chapter 4, Chapter 5 and Chapter 6 explored 

the effect of mindfulness using the MCD on decreasing attentional biases towards food cues, reducing 

the portion size effect and promoting healthier food choices. Chapter 7 explored the effect of self-

kindness in reducing energy intake of high energy dense (HED) foods and promoting the intake of 

low energy dense (LED) foods. Chapter 8 explored the effect of self-distancing on energy intake 

through chocolate consumption after a negative state affect. Chapter 9 explored the effect of classical 

music as a primary environmental tool to eat mindfully, and in effect, reduce the intake of HED foods. 

The findings from the Chapters suggested mindfulness, mindful eating and self-compassion were 

associated with eating behaviours, such as grazing and emotional eating, but mindful eating was also 

associated with other eating behaviours that are often barriers to weight loss success, such as external 

eating and fat consumption. Moreover, using the MCD appeared to promote a mindful eating 

experience amongst participants, and in effect, facilitate healthier eating behaviours through reducing 

the portion size effect and lowering intake of HED food. In addition, the novel concept of self-

kindness suggested to increase the intake of LED foods, but this effect was limited. Furthermore, self-

distancing appeared to reduce the consumption of chocolate after a negative state affect. Finally, 

briefly listening to classical music did not appear to enhance a mindful eating experience, but it may 



 

be beneficial in regulating the intake of HED savoury foods. Chapter 10, the final Chapter reviewed 

the current findings in relation to previous research and reflected on the clinical and non-clinical 

implications. The present thesis suggests mindfulness, mindful eating, self-compassion, self-kindness 

and self-distancing may indeed be beneficial in facilitating healthier eating behaviours.  
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CHAPTER 1: GENERAL INTRODUCTION 

1.1. Obesity 

 The prevalence of obesity has increased over the past decades, whereby globally 1 in 3 adults 

are overweight (i.e., BMI > 25) or obese (i.e., BMI > 30) (Artiles et al., 2019; Ng et al., 2014). More 

specifically, the numbers in the West are startling, with data suggesting that 71.6% of adults in the 

United States (US) are either overweight or obese (Hales, Margaret, Carroll, Fryar, Cynthia, & 

Ogden, 2020) and 51.6% of the European Union (EU) population are estimated to be overweight or 

obese (Eurostat, 2014). Furthermore, in England alone, 28.7% of adults are obese and a further 35.6% 

are overweight (National Statistics, 2018). The continuance of such trends means that in the next 5 to 

28 years, the majority of the population in the US and EU could be overweight or obese (Pinede et al., 

2018; Wang, Beydoun, Liang, Caballero, & Kumanyika, 2008). If the “public health war on obesity” 

(Salas, 2015) is not addressed soon then this could have detrimental effects on the populations’ 

physical and psychological well-being (Dixon, 2010; Wardie & Cooke, 2005). For example, research 

has shown people who have obesity often experience greater mental health concerns, such as 

depression, anxiety and low self-esteem than those who do not have obesity (Melnyk et al., 2006; 

Perrin et al., 2010; Phelen et al., 2015). Obesity is also an important risk factor in many chronic 

illnesses, such as hypertension, type 2 diabetes, cardiovascular disease, stroke and cancer (e.g., 

Kopelman, 2007). Alarmingly, high BMI accounted for approximately 4.4 million deaths and 134 

million disability-adjusted life-years worldwide in 2015 ("Health Effects of Overweight and Obesity”, 

2015). More recently, research has emerged suggesting excess weight increases the risk of COVID-19 

related illnesses, and such risk grows substantially as BMI increases (Dietz & Santos-Burgoa, 2020; 

Kassir, 2020). The wide range of health concerns associated with obesity do not only affect quality of 

life, but also represent a significant economic burden (Tremmel, Gerdtham, Nilson, & Saha, 2017; 

Wang et al., 2011). For example, the total health care costs attributed to obesity and overweight are 

estimated to double every decade, suggesting that by 2030 the combined medical costs associated 

with the treatment of such preventable diseases are expected to increase by $48 to $66 billion every 
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year in the US and £1.9 to £2 billion every year in the UK (Wang et al., 2011). As such, addressing 

the epidemic of obesity has become a priority for many governments. 

Obesity is suggested to result from an imbalance of energy, specifically between energy 

intake and energy expenditure (Blomain, Dirhan, Valentino, Kim, & Waldman, 2013; Swinburn et al., 

2009). A popular consensus is that changes in the current food environment, such as increased 

availability, exposure and affordability of foods high in fat and sugar and low in nutritional value (i.e., 

high energy dense [HED] foods)1 have resulted in an “obesogenic” environment, leading people to 

participate in unhealthy eating behaviours, which eventually result in weight gain and obesity (Lowe, 

2003; Swinburn et al., 2011). The lack of opportunities for physical activity and the rise of a sedentary 

lifestyle have also been considered as potential contributors as they lead to a reduction in energy 

expenditure (Ladabaum, Mannalithara, Myer, & Singh, 2014; Wareham, van Slujis, & Ekelund, 

2005). Indeed, improving diet and rectifying calorie intake through means of reducing portion size 

and encouraging consumption of nutritionally-rich low energy dense (LED) foods2, such as fruit and 

vegetables (over HED foods), as well as promoting physical activity have become important 

components in managing obesity (e.g., World Health Organization [WHO], 2020), and standard 

behavioural treatments (SBTs) that focus on such elements have been executed (Burgess, Hassmen, 

Welvaert, & Pumpa, 2017). 

1.1.1. Weight Loss Interventions 

SBTs for weight loss generally aim to assist people with both weight loss and weight 

maintenance through means of diet and physical activity. Weight loss diets often involve reducing 

energy by 500 calories below the standard energy requirement or using set dietary plans consisting of 

significantly low fat and energy intake (Hall et al., 2011; Jensen et al., 2014; Thomas et al., 2014). 

Increasing physical activity to 60 to 90 minutes a day is suggested to be required to maintain long 

term weight loss (Jensen et al., 2014; Slentz, Houmard, & Kraus, 2009). However, usually such diets 

and physical activities are components of a rather intensive intervention programme (McTiernan et 

al., 2007; Jakicic, Marcus, Gallagher, Napolitano, & Lang, 2003), and typically involve several 

 
1 Hereafter, “HED foods” will refer to foods that are low in nutritional value but high in energy. 
2 Hereafter, “LED foods” will refer to foods that are high in nutritional value but low in energy. 
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sessions over months, often varying on the degree of overweight and obesity (Bray, Fruhbeck, Ryan, 

& Wilding, 2016). Whilst findings do suggest that weight loss can be achieved through such dietary 

restrictions and increased physical activity, there is evidence to indicate that this effect is rather 

moderate, and can take between 6 months to a year to reach (Salas-Salvado et al., 2015). More 

concerningly, weight loss often only appears to be successful short term, with many individuals often 

regaining the lost weight within the first 1 to 5 years after completing a SBT programme (Anderson, 

Konz, Frederich, & Wood, 2001; Greenway, 2015; Jeffery et al., 2000; Maclean, Bergouignan, 

Cornier, & Jackman, 2011). As the effects of diet and exercise interventions alone do not appear to 

have substantial effect on maintaining successful weight loss, this could suggest that obesity is rather 

complex, and changes in the current food environment and reliance on intensive physical activities 

could contribute towards the inability to adhere to long term weight loss maintenance (Greenway, 

2015). As such, there is a need to enhance SBTs for weight loss by incorporating psychological 

components that promote healthier lifestyle changes (i.e., lifestyle interventions) rather than solely 

focusing on diet/dietary and physical activity (e.g., O’Reilly, Cook, Sprujit-Metz, 2014; Tapper et al., 

2017; Warren, Smith, & Ashwell, 2017). 

1.1.2 Eating Behaviours 

It is suggested that energy intake and food choices are not only controlled by metabolic needs 

(Manning and Batterham, 2014), but are also affected by different eating patterns (e.g., French, 

Epstein, Jeffery, Blundell, & Wardle, 2012). Three common dimensions of eating behaviours are 

dietary restraint (restrained eating), emotional eating and external eating, all of which to some extent 

have been associated with overeating, weight gain and obesity (Neumark-Sztainer, Wall, Story, & 

Standish, 2012; van Strien, Frijters, Bergers, & Defares, 1986; van Strien, Konttinen, Ouwens, van de 

Laar, & Winkens, 2020). However, such eating behaviours are not typically addressed in weight loss 

interventions, such as SBTs, and may also contribute towards the lack of long term success 

(Greenway, 2015). Indeed, understanding their role in food and eating related decisions may provide 

an opportunity to develop interventions that could promote healthier eating, and thereby support 

weight loss and weight maintenance (Dochat, Godfrey, Golshan, Cuneo, & Afari, 2019; van Strien, 

2018; van Strien et al., 2020).  
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The term “dietary restraint” implies the cognitive effort that a person makes in order to resist 

the urge to eat (Bryant, Rehman, Pepper, & Walters, 2019; Herman & Mack, 1975; Herman & Polivy, 

1975). Although “dietary restraint” and “dieting” are sometimes interchangeably used, they are in fact 

distinct (Williamson et al., 2007). For example, tools used to measure “dietary restraint” do not 

explicitly assess behaviours and motivations for weight loss (e.g., van Strien et al., 1986); whilst, the 

term “dieting” and dieting measures often refer to an intention to lose weight (Lowe & Thomas, 

2009). So, whilst dieters consciously restrict food intake to lose weight, restrained eaters are 

suggested to restrict food intake to control for one’s weight and prevent weight gain (e.g., Lowe, 

Doshi, Katterman, & Feig, 2013; Lowe & Levine, 2005). However, dietary restraint is not always 

applied successfully, and when this happens, it can cause periods of overconsumption (Elfhag & 

Morey, 2008). For example, Herman and Mack (1975) found participants who were high in dietary 

restraint consumed significantly more palatable foods in response to high calorie “preloads” compared 

to those who were low in dietary restraint. This supports the concept that dietary restraint is under 

cognitive control, as opposed to physiological control (Herman & Polivy, 1975; van Strien, Herman, 

Engels, Larsen, & van Leeuwe, 2007; Polivy & Herman, 1985). Consequently, when cognitive 

control is undermined it can lead to reduced sensitivity of hunger and satiety cues, and result in 

disinhibition (i.e., externally and emotionally triggered eating) and overeating (Polivy & Herman, 

1985).  

The findings from studies exploring the relationship between restrained eating and BMI have 

often been inconsistent, with reports of positive, negative and null associations (Anderson, Reilly, 

Schaumberg, Dmochowski, & Anderson, 2016; Cornelis et al., 2014; Hootman, Guertin, & Cassano, 

2018; Iceta et al., 2019; Jeanes et al., 2017). One potential explanation is that associations between 

dietary restraint and BMI may differ between populations, often with normal weight participants 

displaying positive associations (Bellisle et al., 2004; de Lauzon-Guillain et al., 2006), and those with 

obesity displaying negative associations (Bellisle et al., 2004; Cappelleri et al., 2009). It could be the 

case that dietary restraint for those who are normal weight may act as a marker for overeating 

tendencies, whereas the tendency to overeat is already prominent amongst those with obesity, and as 

such, restraint will differ between those whose tendency to overeat is attenuated by dietary restraint 
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and those who do not attempt to regulate their eating (Johnson, Pratt, & Wardle, 2012). Accordingly, 

dietary restraint may reduce the unhealthy eating behaviours that contribute towards weight gain 

amongst those with obesity (Johnson et al., 2011). Supporting this, research has shown that when 

dietary restraint and BMI are explored, and tendencies towards disinhibition and overeating are 

controlled, dietary restraint appears to weaken the relationship between disinhibition and weight gain 

(Dykes, Brunner, Martikainen, & Wardle, 2004; Hays & Roberts, 2008). Alternatively, it could also 

be suggested that those who are overweight/obese or are gaining weight may be more likely to 

practice restrained eating because of unsuccessful weight management, which could also explain the 

positive relationship between dietary restraint and BMI amongst both normal weight and 

overweight/obese populations (e.g., Schaumberg, Anderson, Anderson, Reilly, & Gorrell, 2016). 

Overall, the outcomes from different studies do imply that dietary restraint has a rather complex 

relationship with weight trajectory whereby when dietary restraint is followed by disinhibition and 

overconsumption, it can be a risk for weight gain (Schaumberg et al., 2016). However, when done so 

successfully (i.e., consistent cognitive and physiological restriction), it may indeed support healthy 

weight maintenance (Catenacci et al., 2014; Schaumberg, Anderson, Kirschenbaum, & Earleywine, 

2015).  

Another type of eating behaviour is emotional eating, this originates from the psychosomatic 

theory, and refers to the tendency to eat in response psychological distress, such as anxiety, sadness, 

anger and loneliness (Spoor, Bekker, van Strien, & van Heck, 2007; van Strien et al., 1986). In 

addition to reducing the intensity of one’s psychological distress (Macht & Simons, 2010), emotional 

eating is also suggested to occur in those who experience difficulty in distinguishing hunger and 

satiety cues from other aversive internal states for reasons such as, lack of interoceptive awareness 

(Bruch, 1973) or difficulty identifying and describing emotions (i.e., alexithymia; van Strien & 

Ouwens, 2007). Eating in response to increased psychological distress has been associated with 

greater consumption of HED foods, and a reduced intake of LED foods in both clinical and non-

clinical samples (Cardi, Leppanen, & Treasure, 2015; Mooreville et al., 2014). This suggests that 

eating influenced by emotional states does not only increase the risk for greater food intake, but also 

increases the preference for specific foods that lack nutritional value (Yannakolia et al., 2008). If such 



 6 

eating patterns occur often, they can be problematic with research showing higher levels of emotional 

eating to be associated with greater BMI, weight gain, obesity and interference with weight loss 

(Finch & Tomiyama, 2015; Koenders & van Strien, 2011; van Strien, Herman, & Verheijden, 2012). 

Therefore, exploring the concept of emotional eating and its potential effect on food choice and 

energy intake may be warranted in developing successful interventions for healthier eating, weight 

loss and weight maintenance (Levoy, Lazaridou, Brewer, & Fulwiler, 2017; Timmerman & Brown, 

2012).  

External eating is based on the concept that eating occurs in response to external food‐related 

cues, such as the sight, smell and accessibility of food, regardless of internal states of hunger and 

satiety (van Strien et al., 1986; van Strien, Herman, & Verheijden, 2009). Both external eating and 

emotional eating are also suggested to co-occur (van Strien, 2018), whereby emotional eaters shift 

their attention away from their negative state by directing it to their food environment, resulting in 

external eating (Wagner, Boswell, Kelley, & Heatherton, 2012). There are findings from various 

studies that suggest external eating is related to overeating (Kakoschke, Kemps, Tiggermann, 2015; 

van Strien et al., 2012). For example, external eating has been associated with greater self-reported 

energy intake from 3 days to 1 month (Anschutz, van Strien, van de van, & Engels, 2009; Lluch, 

Herbeth, Mejean, & Siest, 2000) and reports from experimental studies have shown external eating 

patterns to correlate with higher food intake and more unhealthy snack food consumption (Nijs, 

Muris, Euser, & Franken, 2010). However, the evidence for the association between external eating 

and BMI has been conflicting. Whilst, some studies have found external eating to be associated with 

higher BMI (Burton, Smit, & Lightowler, 2007), other research has found no relationship between the 

two variables (Snoek, Engels, van Strien, & Otten, 2013). Furthermore, research has also suggested 

that those who are overweight display similar levels of external eating behaviour as normal weight 

participants (van Strien et al., 2009). Such findings imply that the relationship between external eating 

and BMI is not clear-cut, and exploring any potential effects of this eating pattern within interventions 

attempting to promote healthier eating, weight loss and weight maintenance may indeed be beneficial 

(O’Reilly et al., 2014; Warren et al., 2017). 
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1.2. Mindfulness 

The past decades have witnessed a growing interest in mindfulness and its associated benefits 

(e.g., Greeson, 2009; Grossman, Niemann, Schmidt, & Walach, 2004; Heeren & Philippot, 2011; 

Malinowski & Lim, 2015; Zimmermann, Burrell, & Jordan, 2018). Broadly, mindfulness has been 

associated with psychological and physical well-being, such as reduction in stress and anxiety, and 

improved emotional regulation, sleep quality and physical activity (Branstrom, Duncan, & 

Moskowitz, 2011; Howell, Didgon, & Buro, 2010; Prakash, Whitmoyer, Aldao, & Schirda, 2015; 

Tsafou, De Ridder, van Ee, & Lacroix, 2016). Given the positive associations, researchers have 

pioneered mindfulness-based interventions (MBIs) in an attempt to promote health behaviours, and 

findings have been successful (e.g., Cullen, 2011; Olsen & Emery, 2015). For example, several 

reviews on MBIs have found significant improvements amongst participants in depression, stress, 

substance use, cancer and chronic pain (Chiesa & Serretti, 2011, 2014; Gotink et al., 2015; Shennan, 

Payne, & Fenlon, 2011). Researchers have also turned to the possibility of exploring mindfulness in 

the field of eating disorders, and more recently, facilitating healthier eating behaviours and combating 

the obesity epidemic with similar positive outcomes (e.g., Kristeller & Hallet, 1999; Dalen et al., 

2010; Mantzios & Wilson, 2014). 

Mindfulness originates from Buddhist practice, and several researchers have conceptualised 

what mindfulness entails (Brown & Ryan, 2003; Bishop et al., 2005; Grabovac, Lau, & Willet, 2011; 

Kabat-Zinn, 1990, 2003; Shapiro, Carlson, Astin, & Freedman, 2006). A common definition that is 

used within the current literature was initiated by Kabat-Zinn (1990, 2003) who introduced 

mindfulness as an awareness that emerges through purposefully paying attention to the present with a 

non-judgmental attitude. Paying attention to the present moment experience is also highlighted 

amongst other researchers (e.g., Bishop et al., 2005; Brown & Ryan, 2003; Shapiro et al., 2006), and 

it involves regulating attention by attending to one’s breath, disengaging from distractions, and 

redirecting attention to the original focus (Lutz, Slagter, Dunne, & Davidson, 2008). The present 

moment experience simply refers to “observing” the present moment without the intention of 

achieving any particular outcome (e.g., Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). The 

non-judgemental attitude element involves experiencing and accepting thoughts, feelings and 
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sensations without judgment (e.g. Alberts, Mulkens, Smeets, & Thewissen, 2010). In other research, it 

has been suggested that the repeated practice of such components results in another element of 

mindfulness, namely “decentering” (Bishop et al., 2004; Shapiro et al., 2006), which refers to viewing 

thoughts and feelings as mental events that are temporary and separate from oneself, thereby imitating 

a non-judgmental attitude that is presented during present events (e.g., Tapper, 2018). Whilst, the 

concept of decentering has been specifically identified and used in certain MBIs, much of the current 

literature applies  Kabat-Zinn’s (2003) three elements: attention, present moment awareness and non-

judgmental attitude (Baer, Smith, & Allen, 2004; Keng, Smoski, & Robins, 2011; Shapiro et al., 

2006). 

Several interventions focusing on mindfulness-based principles have been developed, such as 

Mindfulness-Based Stress Reduction programme (MBSR), Mindfulness-Based Cognitive Therapy 

(MBCT), Dialectical Behaviour Therapy (DBT), Acceptance and Commitment Therapy (ACT) and 

Decentering (Hayes, Strohsahl, & Wilson, 2009; Kabat-Zinn, 1982; Segal, Williams, & Teasdale, 

2002; Tapper, 2018). The interventions aim to cultivate a state of mindfulness, and if the principles 

are followed thoroughly, it can indeed have the ability to amplify the attribute of mindfulness (i.e., 

trait; Kiken, Garland, Bluth, Palsson, & Gaylord, 2015). One of the most utilised forms of 

mindfulness training is the MBSR, an 8 week programme consisting of several mindfulness exercises, 

such as meditation and yoga (Kabat-Zinn, 1990). The practice of meditation or yoga typically 

involves focusing on autonomic and dynamic stimuli, such as breathing, eating or walking (Kabat-

Zinn, 1990; Zeiden, Johnson, Diamond, David, & Goolkasian, 2010). The approaches of specific 

MBIs do differ according to their theoretical focus; for example, MBCT focuses on cognitive 

behavioural processes for mood, whilst DBT, ACT and decentring aim to respond to individual 

behaviours, such as extreme behavioural reactions, promoting healthier eating behaviours or weight 

loss (e.g., Lau & McMain, 2005; Lebois et al., 2015). 

MBIs have grown in their popularity for the successful treatment of eating disorders, such as 

bulimia and anorexia (Courbasson, Nishikawa, & Dixon, 2011; Dunn et al., 2018; Wanden-Berghe, 

Sanz-Valero, Wanden-Berghe, 2010). Particularly, research on binge eating and the positive effects of 

mindfulness through the Mindfulness-Based Eating Awareness Training (MB-EAT) have been well 
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documented (Kristeller & Hallet, 1999), and findings have shown reductions in the frequency and 

severity of binge eating behaviours (Kristeller, Wolever, & Sheets, 2014; O’Reilly et al., 2014). The 

core principles of MB-EAT are based on MBSR, but with a greater focus placed upon eating 

exercises, such as eating meditation, mindful tasting, and bringing awareness to hunger and satiety 

cues (Kristeller et al., 2014). 

1.2.1. Mindfulness, Eating Behaviours and Obesity 

Unsurprisingly,  MBIs have been used to modify eating behaviours and for the treatment of 

obesity (e.g., Timmerman & Brown; Allirot et al., 2017). Eating is often described as an automatic 

and overlearned behaviour (Cohen & Farley, 2008). For example, people might eat simply because 

they are in the presence of food, and not necessarily because they are hungry (e.g., Painter, Wansink, 

& Hieggelke, 2002), which can contribute towards overeating and weight gain (Blass et al., 2006; 

Nelson, 2017). Alternatively, “mindful eating” aims to foster awareness on what one is eating, and 

acknowledge hunger and satiety cues which can assist with weight regulation and healthier eating 

behaviours (Allirot et al., 2017; Mantzios & Wilson, 2015a; Warren et al, 2017). Impulsivity is 

another element that is often associated with overeating and obesity, whereby one may make food 

related decisions in a quick and unintentional reaction towards stimuli without any thought to the 

negative consequences of that decision (Dohle, Diel, & Hofmann, 2018). Research on impulsive 

eating has been suggested to relate to difficulties in emotional distress (Hill, 2007), and similar to 

automatic eating, mindfulness is negatively associated with impulsivity and emotional distress 

(Greeson et al., 2015; Jordan, Wang, Donatoni, & Meier, 2014). Thereby, training individuals to be 

mindful can assist them with noticing their distressing thoughts and emotions (Mantzios, 2014; 

Ouwens, Schiffer, Visser, Raeijmaekers, & Nyklicek, 2015), and in effect, enhance behavioural self-

regulation through increased sensitivity towards psychological, physical and environmental cues 

(Brown & Ryan, 2003). Consequently, allowing a person to tolerate distress without the impulsivity 

to overeat (Hendrickson & Rasmussen, 2017; Mantzios & Giannou, 2014). 

Accordingly, several studies have found MBIs promoted weight loss and weight maintenance 

(Miller, Kristeller, Headings, Nagaraja, & Miser, 2012; Smith, Shelley, Sloan, Colleran, & Erickson 

2017). For example, Dalen et al. (2010) developed Mindful Eating and Living (MEAL), which 
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involved 6 weekly sessions of 2 hours with classes involving meditation, yoga, eating exercises, and 

training on awareness of body sensations, emotions and triggers to overeat. The findings indicated 

significant improvements in cognitive restraint around food, and decreases in weight and maladaptive 

eating behaviours. Other research has looked at mindful eating interventions based on restaurant 

eating and weight management, and found participants who attended 6 weekly sessions of 2 hours 

focusing on mindful eating meditation lost significant weight, increased diet related self-efficacy and 

experienced fewer barriers to weight management when eating out (Timmerman & Brown, 2012). In 

another MBI, Alberts et al. (2010) found those who engaged in 10 weekly, 1 hour sessions on 

mindfulness training for acceptance skills, as well as information on healthy food choices and 

physical activity, lost significantly more weight than those in a control group. Similarly, those who 

complied with the principles of ACT and weight loss demonstrated significant reductions in weight 

loss (Tapper et al., 2009). Mantzios and Wilson (2015b) also found engaging in a mindfulness 

meditation programme resulted in significant weight loss amongst participants compared to those in a 

dieting control group.  

Furthermore, promoting a direct reduction in the intake of HED foods may also be beneficial 

for weight loss and the prevention of weight gain and obesity, and research has found that 

mindfulness can promote healthier eating behaviours within short experimental settings (e.g., Allirot 

et al., 2017; Dutt, Keyte, Egan, Hussain, & Mantzios, 2019). For example, Allirot et al. (2017) found 

a brief mindful eating induction subsequently led participants to eat a reduced number of HED foods. 

Similarly, participants who ate their lunch mindfully by focusing on the sensory characteristics (of the 

meal), later consumed significantly fewer cookies than those who were in a control condition (Higgs 

& Donohoe, 2011; Robinson, Kersbergen, & Higgs, 2014). In another study, van de Veer, van 

Herpen, and van Trijp (2016) found participants who attended to their bodily sensations were more 

likely to compensate for their previous consumption by consuming fewer cookies. Other research has 

also found that mindfully eating desired or undesired snacks can significantly increase the enjoyment 

of those foods (Arch et al., 2016; Hong, Lishner, & Han, 2014; Hong, Lishner, Han, & Huss, 2011). 

Additionally, Dutt et al. (2019) found that after a stress-inducing task, participants in the mindfulness 

condition consumed significantly less HED foods and more LED foods than those in a control 
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condition. Moreover, Mantzios, Egan and Asif (2019) explored chocolate intake, and found those who 

participated in a mindful raisin exercise consumed significantly less chocolate than those who did not. 

Similarly, mindfulness training on decentering resulted in participants consuming significantly less 

chocolate over 5 days than those in a control condition (Jenkins & Tapper, 2014). Furthermore, 

Forman et al. (2016) found that a 1 hour session on de-automatizing eating reduced consumption of 

salty snacks over 7 days. Based on such evidence from both longitudinal and brief experiments, it 

does appear that MBIs may be beneficial in reducing energy intake as well as promoting weight loss. 

1.2.2. Contradictory Findings 

Although the finding from above do appear to be positive, there is evidence to suggest that 

not all on MBIs result in successful weight loss or adherence to healthier eating behaviours (e.g., 

Daubenmier et al., 2011; Kearney et al., 2011). For example, Alberts, Thewissen, and Raes (2012) 

found participants improved significantly on problematic eating behaviours after an 8 week MBCT 

eating intervention, but there were no significant improvements in weight loss. Similarly, Daubenmier 

et al. (2011) explored the effects of a mindfulness programme, combining components of MBSR and 

MB-EAT for stress-related eating during a 16-week period, and found participants improved on 

external eating behaviours, but no differences in weight loss or abdominal fat were found. In addition, 

Kearney et al. (2012) found participation in an 8 week MBSR programme was not associated with 

any significant changes in emotional eating or uncontrolled eating, nor in the intake of fruit, 

vegetables, fat and sugar. Furthermore, in a brief experimental setting, engaging in mindfulness 

exercises did not result in any improvements of external eating behaviours (Cavanagh, Vartanian, 

Herman, & Polivy, 2014). One potential reason for the lack of success in MBIs for weight loss and 

improving eating behaviours is suggested to be related to the absence of a direct mindful eating 

component (Mantzios & Wilson, 2015a). For example, whilst some MBIs for weight loss do include a 

mindful eating exercise and homework related to one’s eating and diet, the primary focus is not on 

weight loss or eating (Alberts et al., 2012; Marchiori & Papies, 2014). Some interventions do not 

address any form of eating components, such as taste, satiety, satiation, or emotional and cognitive 

states associated with eating (e.g., Kearney et al., 2012; Marchiori & Papies, 2014). It is suggested 

that in order for participants to become familiar with the concept of mindful eating, interventions need 
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to direct participants towards an intention of improving their eating behaviours (Mantzios & Wilson, 

2015a). Thus, standard MBIs, without direct and informative guidance on eating behaviours and 

weight regulation are not sufficient for weight loss or facilitating healthier eating behaviours 

(Mantzios & Wilson, 2015a).  

A direct solution to this problem would be to adapt mindfulness training to an eating specific 

focus strategy, such as the raisin meditation exercise which involves the practice of attentive and slow 

eating to acknowledge the taste, colour and texture of the raisin (Kristeller et al., 2014). However, the 

requirement of meditation that is often associated with mindfulness training may limit the outcomes 

for weight loss, weight maintenance and improved eating behaviours (Mantzios & Wilson, 2014, 

2015a). For example, the average time spent on mindfulness meditation exercises during a typical 

intervention is 2.5 hours/weekly, and participants are then required to spend a further 45 to 60 minutes 

per day practicing the exercises at home (Alberts et al., 2010; Daubenmier, 2011; Kearney et al., 

2012). In practicality, many people may not be able to adhere to such requirements due to time or 

financial constraints. For example, “lack of time” and “busy-ness” are often reported as barriers in 

both the prevention and treatment of obesity, whereby people claim that a lack of time is what stops 

them from cooking healthier meals or conducting physical activities (Banwell, Hinde, Dixon, & 

Sibthorpe, 2005; Hughes, Gooze, Finkelstein & Whitaker, 2010). As such, expecting participants to 

engage in practices that requires a great amount of time and commitment may be too optimistic, and 

could create problems in adherence, which is essential to successful long term outcomes (e.g., Tapper 

et al., 2009). Furthermore, learning and practicing meditation techniques can be difficult, and having 

an instructor for guidance or being within a group setting may be easier for people to follow 

(Mantzios & Giannou, 2014). However, the fiscal state of the National Health Service (NHS) makes 

this difficult to implement (Wang et al., 2011). Additionally, Mantzios and Wilson (2015a) discussed 

other obstacles to meditation suggested by participants, such as “betrayal to one’s religion”, “hippy-

dippy nonsense” and “boring and mind-numbing practice”. Such concerns associated with 

mindfulness meditation practice can often lead participants to cease their practice or even prevent 

them from starting (Mantzios 2015a, b). Therefore, exploring alternative methods that are eating 
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specific and provide the benefits of mindfulness without the requirement of meditation could be 

beneficial for weight loss, weight maintenance and facilitation of healthier eating behaviours. 

1.2.3. Mindful Construal Diary (MCD) 

In response to the above, researchers developed a Mindful Construal Diary (MCD; Mantzios 

& Wilson, 2014), a tool that combines concepts relating to mindfulness, self-compassion and 

construal level theory (CLT). Mantzios and Wilson (2014) suggested two components that were 

essential in developing an alternative to mindfulness meditation were: present centred awareness and 

non-judgemental attitude. Achieving a present centred awareness allows one to monitor their own 

behaviour, which is particularly relevant in facilitating healthier eating behaviours and weight 

management (Brown & Ryan, 2003; Kabat-Zinn, 2003; Wing & Phelen, 2005). Additionally, a non-

judgmental attitude, similar to lower self-criticism allows failures in self-regulation to be viewed as an 

essential part in the journey of learning (e.g., Neff, 2009; Short, Mazmanian, Oinonen, & Mushquash, 

2016; Terry & Leary, 2011). Such components of mindfulness meditation are also found in CLT (e.g., 

Liberman & Trope, 1998; Schmeichel, Vohs, & Duke, 2011). CLT suggests concepts can be 

identified on a close or distant continuum (Liberman & Trope, 1998). Whilst, close objects, events or 

individuals are represented as concrete, distant objects, events and individuals are portrayed as 

abstract (Freitas, Gollwitzer, & Trope, 2004). Abstract construals consider why actions are being 

performed, whereas concrete construals focus people’s attention on how they carry out behaviour 

(Freitas et al., 2004). Abstract construals are considered to be unsuitable for developing mindfulness 

because of their temporal distancing feature (Fujita & Roberts, 2010). For example, when someone 

sets a future goal for oneself to achieve, they may notice and identify their inadequacies, failures and 

mistakes, resulting in rumination, isolation and judgment (Fujita, 2008). Research has found when 

experiencing elevated psychological distress, people report a greater amount of uncertainty, 

rumination and abstract thinking (Galfin & Waltkin, 2011). In contrast, concrete construals promote 

attention to the present and near moment, similar to what mindfulness meditation aims to achieve 

(e.g., Schmeichel et al., 2011). Furthermore, as concrete construals focus on the how element of 

behaviour, they do not require judgment nor do they promote self-critical attitudes – also similar to 

what mindfulness entails (Brown & Ryan, 2003; Kabat-Zinn, 2003). Research has been conducted in 
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exploring concrete and abstract construal diaries on weight management, and findings have indicated 

that concrete construals are significantly more effective in promoting mindfulness, self-compassion 

and weight loss than abstract construals (Mantzios & Wilson, 2014). Concrete construal diaries (i.e., 

MCD) simply require participants to read the mindful and self-compassionate questions within the 

diary, and write out the answers either whilst they are eating or immediately afterwards, a technique 

that is considered to be much simpler to adhere to than meditation (Mantzios & Wilson, 2014). 

Research has also explored the effectiveness of MCD as an alternative to mindful meditation, and 

findings have illustrated that those who use the MCD are able to maintain their weight significantly 

better than those participating in a mindful self-compassion meditation programme (Mantzios & 

Wilson, 2014). Therefore suggesting that the MCD may indeed be a practical and beneficial approach 

in promoting mindfulness, healthier eating behaviours, weight loss and weight maintenance. 

1.3. Self-Compassion 

Identifying methods to increase the practice of health behaviours, particularly those related to 

nutrition is important, yet challenging. Whilst the concept of mindfulness has shown to facilitate 

healthier eating behaviours and promote weight loss (Dalen et al., 2010; Dutt et al., 2019; Jordan et 

al., 2014; Keesman, Aarts, Hafner, & Papies, 2017; Mantzios et al., 2019), MBIs alone may not be 

sufficient to achieve this (e.g., Mantzios & Wilson, 2015b). For example, when people start their 

weight loss journey or simply set a target to change their eating behaviours, their efforts can be 

hindered by distractions or temptations, which can prevent them from achieving those desired goals 

(Sirois, 2015). To this end, identifying psychological elements in addition to mindfulness may be 

beneficial to promote resilience to barriers and adhere to healthier eating regulations (Adams & 

Leary, 2007; Terry, Leary, Mehta, & Henderson, 2013). Research has highlighted the role of self-

compassion in enhancing health outcomes (Neff, Kirkpatrick, & Rude, 2007; Rahimi-Ardabili, 

Reyonds, Vartanian, McLeod, & Zwar, 2018; Sirois, Kitner, & Hirsch, 2015; van Dam, Sheppard, 

Forsyth, & Earleywine, 2011), and adding this element into mindful eating interventions may indeed 

further facilitate healthier eating behaviours (Braun et al., 2012; Mantzios & Wilson, 2014; Mantzios 

& Wilson, 2015a, b). 
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Similar to mindfulness, compassion also originates from Buddhism, and in simple terms 

refers to being able to understand the suffering and distress of another person, and wanting to alleviate 

such suffering (Gilbert, 2005; Wispe, 1991). Compassion can indeed be extended to the self, whereby 

one treats themselves with the same understanding and concern when experiencing difficulties as one 

would treat loved ones with (Neff, 2003a). A definition of self-compassion that is often used in 

current scientific literature is suggested to involve, taking a kinder approach to oneself with mindful 

awareness and consideration of personal difficulties as being part of a shared humanity that everyone 

experiences (Neff, 2003a, b). As the definition implies, self-compassion entails three main 

components which mutually interact: self-kindness vs self-judgment, feelings of common humanity vs 

isolation and mindfulness vs over-identification (Neff, 2003a, b). As previously discussed, 

mindfulness involves purposefully paying attention to the present moment with a non-judgmental 

attitude, as opposed to fixating with self-relevant thoughts and emotions (Neff, 2003a, b). Secondly, 

self-kindness refers to being caring and understanding to oneself, and treating personal flaws and 

inadequacies in a gentle and understanding manner, whilst also using soft and supportive language 

towards oneself instead of relentlessly criticising or being judgmental (Neff, 2003a, b). Finally, 

common humanity is the understanding that all people fail and make mistakes and imperfection is part 

of a shared human condition, instead of feeling and believing that only they make mistakes or have 

weaknesses (Neff, 2003a, b). 

Self-compassion is a personality trait, but it can also be developed as a state (Breines & Chen, 

2013; Leary, Tate, Adams, Allen, & Hancock, 2007; Neff & Germer, 2013). An early intervention 

developed to promote positive feelings of love and kindness was the loving-kindness meditation 

programme, which involved using phrases that focused on the built-in collective desire to be happy 

and free from suffering (Salzberg, 1995; Chodron, 1996). The practice of this meditation has led 

people to develop attitudes of love, compassion and kindness for oneself and others (e.g., Hofmann et 

al., 2011; Neff & Dahm, 2015; Shapiro, Astin, Bishop & Cordova, 2005). Achieving a self-

compassionate approach can be beneficial when dealing with different forms of suffering, such as 

personal inadequacy and emotional distress (Neff, 2003b, 2009; Neff & McGehee, 2010). Research 

has shown increased self-compassion is associated with a higher positive affect, better mental health 
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and greater quality of life (Allen & Leary, 2010; Leary et al., 2007; Neff, 2003b; Neff et al., 2007; 

van Dam et al., 2011). In addition to psychological well-being, self-compassion may also be 

beneficial for physiological health (e.g., Dunne, Sheffield, Chilcot, 2016; Homan & Sirois, 2017). For 

example, self-compassionate people often tend to cope better with stressful events and be less 

depleted by illness and injury, and are thus able to express self-care to a greater extent (e.g., Allen & 

Leary, 2010; Brion, Leary, & Drabkin, 2014). 

In recent years, self-compassion has been explored within eating behaviours and weight loss. 

Adams and Leary (2007) explored the effectiveness of self-compassion on restrictive eaters. They 

investigated whether breaking a diet would lead to an increase in subsequent food intake, as shown in 

previous research (Herman & Mack, 1975). The findings indicated that participants who were 

exposed to a self-compassionate induction were able to cope better after breaking their diet, and as a 

result did not overeat (Adams & Leary, 2007). Since then research has emerged suggesting that self-

compassion plays a significant role in weight, eating behaviours and eating disorders (Mantzios & 

Wilson, 2015b; Rahimi-Ardabili et al., 2018). For example, self-compassion negatively predicted 

weight gain amongst people in a highly stressful military environment (Mantzios, Wilson, Linnell, & 

Morris, 2015), and was recently negatively associated with fat and sugar consumption, grazing and 

motives to eat palatable foods amongst student populations (Mantzios, Egan, Bahia, Hussain, & 

Keyte, 2018; Mantzios, Egan, Hussain, Keyte, & Bahia, 2018; Mantzios, Egan, Keyte, Bahia, & 

Hussain, 2018). In addition, greater self-compassion was associated with realistic exercise goals 

(Magnus, Kowalski, & McHugh, 2010), and less disordered eating behaviours (Webb & Forman, 

2013). Self-compassion has also been suggested to be beneficial for body positivity for those with and 

without eating disorders by breaking the negative cycle of shame, body image dissatisfaction and the 

drive for thinness (Ferreira, Pinto-Gouveia, Duarte, 2013). Given that such negative factors regarding 

shame and body dissatisfaction are also often observed amongst those who are dieting, overweight or 

have obesity (e.g., Chernyak and Lowe, 2010; Conradt et al. 2008; Gavin, Simon, & Ludman, 2010), 

self-compassion may indeed be beneficial in achieving similar positive outcomes.  

Whilst explanations do vary as to how self-compassion can support eating behaviours and 

weight regulation, the three components of self-compassion (i.e., mindfulness, self-kindness and 
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common humanity) are suggested to facilitate self-regulatory processes (Neff, 2003a, b; Terry & 

Leary, 2011). For example, when one breaks a diet, this can lead to feelings of shame and guilt, and 

result in overconsumption (Adams & Leary, 2007; Polivy, Herman, & Deo, 2010; Herman & Mack, 

1975). However, self-compassion can help someone understand that everyone makes mistakes 

(common humanity), and one should therefore not be too hard on themselves (self-kindness) or be 

overwhelmed with feelings of guilt and rumination (mindfulness) (Sirois et al., 2015). Furthermore, 

psychological distress can often lead to unhealthy eating behaviours, eventually affecting weight loss 

(e.g., Elfhag & Rossner 2005; Lazzeretti et al., 2015). For example, both stress and anxiety can result 

in the overconsumption of HED foods as a mechanism to cope with unpleasant states (Dallman, 

2010); Lazzeretti et al. 2015). Self-compassion, which has been identified as a predictor of coping, is 

also negatively associated with anxiety and stress (Macbeth & Gumley, 2012; van Dam et al., 2011). 

As such, self-compassion may act as a successful buffer against some of psychological risk factors 

associated with obesity, and as obesity also carries a strong social stigma (Puhl & Heuer, 2010), self-

compassion may allow a person to cope more proactively (Mantzios & Wilson, 2015a). 

1.3.1. Self-Compassion and Mindfulness 

Both mindfulness and self-compassion appear to complement one another, and suggest to 

translate into better outcomes for both mental and physical health (e.g., Braun et al., 2012; Neff & 

Germer, 2013). For example, previous literature suggested self-compassion amplified the effect of 

mindfulness training and mediated the relationship between mindfulness and well-being (Birnie, 

Speca, & Carlson, 2010; Hollis-Walker & Colosimo, 2011; Shapiro et al., 2005). Researchers have 

also explored the effect of combining the two psychological constructs (i.e., self-compassion and 

mindfulness) on health outcomes, and findings have been promising (e.g., Mantzios & Wilson, 2015b; 

Neff & Germer, 2013). For example, Neff and Germer (2013) developed a mindful self-compassion 

(MSC) programme to improve psychological well-being. The findings suggested that after 8 weekly 

meetings of participating in mindfulness and self-compassion exercises, participants increased in their 

life satisfaction, and reduced in their depression, anxiety and stress (Neff & Germer, 2013).  

Given that mindfulness and self-compassion appear to amplify the effect of one another in 

promoting psychological well-being, it would be appropriate to assume that combining the two 
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constructs could also result in better outcomes for eating behaviours and weight loss. Research 

conducted by Braun et al. (2012) evaluated the effects of a 5 day yoga programme focusing on 

mindfulness and self-compassion, and found significant improvements in nutrition behaviours and 

weight loss up to a 3 month follow-up period. Similarly, other interventions combining self-

compassion and mindfulness using psychoeducation in mindful and self-compassion nutrition, as well 

as practicing mindful exercises and loving kindness meditation found significant improvements in 

physical fitness measures, unhealthy eating behaviours and BMI after 10 weeks of participation 

(Horan & Taylor, 2018; Palmeira, Pinto-Gouveia, & Cunha, 2017). In another study, Mantzios and 

Wilson (2015b) explored the effects of a mindfulness self-compassion programme (i.e., mindfulness 

and loving-kindness meditation) on weight loss in comparison to a mindfulness meditation group and 

a control group. The findings showed both mindfulness groups (mindfulness self-compassion vs 

mindfulness meditation) lost significantly more weight than the control group immediately following 

the end of the intervention period (i.e., 5 weeks) (Mantzios & Wilson, 2015b). Six months later, the 

results indicated that the mindfulness self-compassion group continued to lose weight, whilst the 

mindfulness meditation group displayed no significant differences in weight loss. Finally, at a 1 year 

follow-up, no significant differences in weight loss were found between all three groups (Mantzios & 

Wilson, 2015b). However, one potential reason for the non-significant differences in weight loss at a 

1 year follow-up could be the result of participants in the mindfulness self-compassion group stopping 

their practice of meditation after the 6 month follow-up as they may have achieved their weight loss 

goal (which the authors themselves report in the discussion) or had difficulty adhering to the 

meditational practice (Mantzios & Wilson, 2015b). As meditation takes time and commitment, it is 

not uncommon for people to stop their meditation practice or refuse to start (Mantzios & Wilson, 

2015b; Miller, Fletcher, & Kabat-Zinn, 1998), bringing us back to the earlier limitations discussed 

with mindfulness meditation (see 1.2.2. Mindfulness), and in effect, leading to the development of the 

MCD (Mantzios & Wilson, 2014). Using the MCD, which combines mindfulness, self-compassion 

and concrete construal messages (without the incorporation of meditation) has shown to promote 

weight loss and weight maintenance (Mantzios & Wilson, 2014). Such findings suggest that the 

addition of self-compassion offers more resources to facilitate healthier eating behaviours and weight 
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loss than mindfulness alone (e.g., Mantzios & Wilson, 2015b). As such, it could be argued that self-

kindness and common humanity actively promote mindfulness. Yet, being mindful may also allow a 

person to notice that they are suffering, which enables them to understand that they are not alone in 

their suffering, and therefore encourages them to take a kinder approach towards oneself (Mantzios & 

Wilson, 2014). All in all, including self-compassion within mindfulness interventions does appear to 

produce an effective means of encouraging healthier eating behaviours and weight loss. 

1.3.2. Self-Kindness 

One component of self-compassion that has been suggested to be problematic in the self-

regulation of eating behaviours is self-kindness (Egan & Mantzios, 2018; Mantzios & Egan, 2017). 

As previously mentioned, self-kindness is defined as the tendency to be caring and understanding 

toward oneself instead of being judgmental or critical (Neff, 2003a, b). However, being caring and 

understanding towards oneself within eating behaviours can be open to interpretation, and may not 

necessarily be beneficial for promoting physiological health (Mantzios & Egan, 2017). For example, 

Egan and Mantzios (2017) explored what self-kindness entails amongst a community population, and 

found wide variations, whereby for some people the act of self-kindness was binge drinking or 

overindulging on their favourite foods, whilst for others, it involved going for a walk or cooking a 

nutritious meal. The former group's behaviour reflects self-kindness that only accounts for 

psychological well-being, whilst the latter group takes into account both psychological and 

physiological well-being, and reflects a holistic version of self-kindness, and thus, of self-compassion 

(Neff, 2003a, b, 2010). Synonymizing kindness with compassion in regards to eating behaviours and 

weight related research can lead to discrepancies, and may not be aligned with Neff’s (2003a, b) 

definition of self-compassion and non-indulgence. Therefore, exploring self-kindness that reflects 

psychological vs psychological and physiological well-being appears to be warranted in mindfulness 

and self-compassion interventions for eating behaviour research, and may well be executed through 

adapting the MCD with simple linguistic changes. 

1.4. Self-Distancing 

Reflecting on emotions, particularly those that are negative and traumatic has shown to be 

beneficial for both physical and mental well-being, such as enhanced immune functionality and long 
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term mood improvements (e.g., Creswell et al., 2007; Frisina, Borod, & Lepore, 2004; King & Miner, 

2000; Pennebaker & Chung, 2011; Wilson & Gilbert, 2008). It is suggested that by trying to 

understand why one might feel certain emotions, it allows people to develop explanations for their 

negative experiences, which in effect, provides them with emotional relief (Graybeal, Sexton, & 

Pennebaker, 2002; Gross, 2013; Kross & Ayduk, 2011). However, other researchers have found that 

re-experiencing negative thoughts and feelings can also lead to a person ruminating and feeling more 

distressed (Nolen-Hoeksema, 1991; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008; Smith & Alloy, 

2009). Research has since been conducted on exploring the psychological mechanisms between 

adaptive vs maladaptive forms of self-reflection, and one concept that has shown to successfully 

address this distinction is psychological distance (e.g., Ayduk & Kross, 2008; Kross, Ayduk, & 

Mischel, 2005; Mischowski, Kross, & Bushman, 2012). 

Distancing refers to the ability of being able to adapt an egocentric point of view, that is being 

able to think of oneself from the perspective of a distanced observer (or sometimes referred as “fly on 

the wall”) (Ayduk & Kross, 2010a, b). For example, consider Zarah – a university student who is 

trying to lose weight and had a chocolate cake, she now feels guilt and shame after breaking her diet. 

To understand her feelings, Zarah might recall and experience the situation from her own perspective, 

and by doing so, Zarah might think “Why did I eat the chocolate cake?”. Here, Zarah is focusing on 

her feelings from a self-immersed perspective - the self who is experiencing the failure and the self 

who is reasoning are the same (Kross & Ayduk, 2011). However, if Zarah takes a step back when 

attempting to reason about the past experience, and takes on a distanced point of view (e.g., fly on the 

wall), she might think “Why did Zarah eat the chocolate cake?”. Now, Zarah is focusing on her 

feelings from a self-distanced perspective - the self who is experiencing the argument and the self 

who is reasoning are psychologically separated (Grossman & Kross, 2014; Kross & Ayduk, 2011). 

People who are self-immersed (i.e., look at a perspective from their own eyes) whilst analysing 

distressing memories are predisposed to focus narrowly on recounting the intense details of their 

experience which could perpetuate further negative emotions (e.g., Kross et al., 2005; Kross & 

Ayduk, 2008; Kross & Ayduk, 2017). Whereas, when people adopt a self-distanced perspective (i.e., 

look at a perspective from a distant observer), they can understand the broader context of the situation 
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by being able to step away from the role of a victim and reconstrue their experience, which in turn 

could lead to less distress (e.g., Kross et al., 2005; Kross & Ayduk, 2008; Kross & Ayduk, 2017). 

Research has been conducted on how people can achieve a self-distanced perspective, and it 

has been suggested that patterns of language, specifically the use of non-first pronouns and using 

one’s name can promote self-distancing (Cohn, Mehl, & Pennebaker, 2004; Grossmann & Kross, 

2010; Mcisaac & Eich, 2002; Kross & Ayduk, 2017). For example, research on expressive writing has 

found the fewer first-person pronouns people used when writing about emotional experiences, the 

more they attempted to distance themselves from those particular experiences (e.g., Cohn et al., 

2004). Kross et al. (2014) demonstrated that using non-first person pronouns and one’s name instead 

of first-person pronouns not only enhanced participants’ self-distancing, but those participants also 

performed better on stress tasks and appraised future stressors in more challenging and less 

threatening terms. Thus, suggesting that simple shifts in speech and language that people use when 

referring to the self can enhance the notion of self-distancing, and allow a person to think of 

themselves through the perspective of someone else whose thoughts and feeling they have access to 

(Kross et al., 2014). 

The benefits of self-distancing have indeed been explored in regards to both short term and 

long term effects (e.g., Abler, Erk, Herwig, & Walter, 2007; Dorfman, Oakes, Santos, & Grossman, 

2019; Kross & Ayduk, 2008; Nezlek & Kuppens, 2008; Park, Ayduk, & Kross, 2016). Research has 

shown that using a self-distanced perspective can enable a person to express self-control when faced 

with short term temptation or gratification (e.g., Fujita, Trope, Liberman & Levin-Sagi, 2006; Kober 

et al., 2010). In another study, Kross and Ayduk (2008) found participants who analysed their 

negative experiences from a self-distanced perspective experienced less emotional distress when 

thinking about the same experience again up to 1 week later than those who initially self-immersed. 

More recently, this effect has shown to successfully last up to 6 months (Park et al., 2016). Negative 

experiences do not only affect feelings, but they also have an impact on a person’s physiological 

health (Kross & Ayduk, 2011; Park et al., 2016). For example, when a person thinks about a negative 

experience, their blood pressure during this state also rises, and this can increase over time especially 

if people ruminate, (i.e., usually those who analyse their experience from a self-immersed 
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perspective) (Brosschot, Gerin, & Thayer, 2006). However, those who adopt a self-distanced 

perspective display less cardiovascular reactivity and can return to baseline faster than those who self-

immerse (Ayduk & Kross, 2008). Additionally, research on neurophysiology and self-distancing has 

found after adopting a self-distanced strategy when recalling a negative experience (compared to a 

self-immersed perspective), participants presented reduced activity in a network of cortical midline 

regions (Kross, Davidson, Weber, & Ochsner, 2009). Increased activity in similar sets of regions is 

often found amongst people who are clinically depressed (Greicius et al., 2007), and such depressed 

individuals may indeed reflect on their experiences from a self-immersed perspective, suggesting self-

distancing could be beneficial for clinical needs (Kross & Ayduk, 2011).  

Furthermore, whilst self-distancing and distraction are suggested to be equally as effective in 

reducing negative affect in the short term, over time this effect is distinguished (e.g., Kross & Ayduk, 

2008), as distraction does not allow people to directly deal with the source of their negative emotions 

(Gross, 2013). For example, if someone is upset or stressed, as a means of distracting themselves, 

they may use food (e.g., ordering takeout or going out for a meal), and during this time, they may 

indeed feel better (Geliebter & Aversa, 2003; Wegner et al., 1987). However, when this meal is over, 

they are then reminded of their concern, and their negative emotions return (Kross & Ayduk, 2008; 

Kross & Ayduk, 2011). Attempting to distract oneself from one’s negative experience can instead 

result in the person becoming more preoccupied as they are repeatedly thinking about the situation 

instead of getting emotional relief (Cribb, Moulds, & Carter, 2006; Moulds, Kandris, Starr, & Wong, 

2007). Therefore, the notion of self-distancing appears to derive both immediate and delayed benefits. 

1.4.1. Self-Distancing and Mindfulness 

Whilst psychological distance from the situation has been considered as not adhering to 

mindfulness principles (Mantzios & Wilson, 2014; also see 1.2.3. Mindfulness), distancing oneself 

from the situation may be a means of overcoming any negative affect that arises and disrupts the 

mindful and self-compassionate engagement within a situation. The concept of self-distancing 

overlaps with a specific component of mindfulness, namely decentring (Hayes-Skelton & Graham, 

2013; Papies, 2017; also see 1.2 Mindfulness), which emphasises the importance of enhancing 

psychological distance for people to observe and accept both their thoughts and feelings that arise 
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(e.g., Fresco, Segal, Buis, & Kennedy, 2007; Hayes, Luoma, Bond, Masuda, & Lillis, 2006). CLT 

suggests psychological distance provides people with the opportunity to embrace a broader 

perspective, allowing them to see the “bigger picture” of events that help achieve long term goals and 

promote positive changes in the self (Fujita et al., 2006; Libby, Eibach, & Gilovich, 2005; Liberman 

& Trope, 2008). For example, body weight is often considered as a long term goal, whereby people 

aim to either lose or maintain a certain amount of weight over a period of time (e.g., Bray, Look, & 

Ryan, 2013; Linde, Jeffery, Finch, Ng, & Rothman, 2004), and psychological distance may thereby 

facilitate in achieving this goal by indirectly encouraging one to eat healthier foods. Research on self-

distancing has so far been explored within psychological well-being and some elements of 

physiological health (e.g., cardiovascular reactivity) (Ayduk & Kross, 2008; Kross et al., 2014). 

However, research has not yet explored self-distancing and eating behaviours. Manipulating the MCD 

to create a more self-distanced perspective may well assist the diary to become less judgmental, and 

more of an accepting tool, and in effect, encourage healthier eating behaviours and sustain long term 

goals of weight loss and weight maintenance. 

1.5. Summary, Aims and Outline 

1.5.1. Summary of the Literature Review 

The prevalence of obesity has become a “public health war” (Salas, 2015), impacting both 

psychological and physiological well-being (Kopelman, 2007; Phelen et al., 2015). Unfortunately, 

SBTs for weight loss have not been met with successful long term outcomes (e.g., Greenway, 2015). 

As a result, lifestyle interventions that promote positive psychological constructs, such as mindfulness 

and self-compassion have been suggested as a means to enhance health outcomes (e.g., Neff & 

Germer, 2013). The findings from both mindful eating and self-compassion interventions have shown 

to be promising in facilitating healthier eating behaviours and weight loss (Dalen et al., 2010; 

Mantzios & Wilson, 2014; Mantzios & Wilson, 2015b; Rahimi-Ardabili et al., 2018). However, the 

requirement of meditation that is involved in such interventions can often be difficult to follow, 

resulting in people ceasing their meditation practice, and eventually ending their weight loss progress 

(Mantzios & Wilson, 2015b). As an alternative to meditation, the MCD – a tool consisting of mindful, 

self-compassionate and concrete construal messages is suggested to perform similarly to a 
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mindfulness and self-compassion meditation programme in improving eating behaviours and weight 

loss (Mantzios & Wilson, 2014). However, one element of self-compassion that may be problematic 

within eating behaviours is self-kindness (Egan & Mantzios, 2018). Research has suggested that being 

kind to oneself may not necessarily promote behaviours that are considered to be physiologically 

healthy, and emphasis on holistic self-care may be needed (Mantzios & Egan, 2017). Furthermore, the 

concept of self-distancing has been identified in past research as a significant contributor towards 

emotional regulation, and has shown to improve psychological well-being, and to an extent 

physiological health (Ayduk & Kross, 2008; Kross & Ayduk., 2017; Kross et al., 2014). Given that 

emotional distress is often associated with maladaptive eating (Dallman, 2010; Lazzeretti et al., 

2015), the concept of self-distancing may also assist with promoting healthier eating behaviours. 

1.5.2. Aim of the Thesis 

Since weight loss is suggested to be brought by reductions in energy intake (relative to energy 

expenditure), exploring measures, such as consumption of food (i.e., calorie intake and grams 

consumed) and food choice may be beneficial in preventing weight gain and obesity, as well as 

contributing towards weight loss, and importantly, weight maintenance. The current thesis presents a 

series of studies that examine the effects of psychological constructs, such as mindfulness, mindful 

eating, self-compassion, self-kindness and self-distancing on eating behaviours. The main aim of the 

thesis is to explore such psychological constructs through means that are easy to implement and 

practical in facilitating the reduction of energy intake, and ultimately promoting healthier eating 

behaviours. 

1.5.3. Outline of the Thesis 

The following Chapter (Chapter 2) will discuss the general methodology of the empirical 

Chapters. Chapter 3 will explore the association between mindfulness, mindful eating and self-

compassion on eating behaviours amongst patients who have clinical obesity. Directly assessing the 

three psychological constructs with unhealthy and maladaptive eating behaviours will provide a better 

understanding of developing lifestyle interventions that may eventually assist with weight loss and 

weight maintenance. Chapter 4 will explore the effect of mindfulness using the MCD on attentional 

biases towards food cues using eye-tracking. Chapter 5 and Chapter 6 will explore the effect of 
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mindfulness on directly reducing energy intake. Chapter 5 will specifically investigate whether using 

the MCD can reduce the portion size effect, and Chapter 6 will examine whether using the MCD can 

reduce consumption of HED foods and instead promote intake of LED foods. Chapter 7 will explore 

the effects of self-kindness in reducing energy intake using a similar methodology of HED vs LED 

foods as Chapter 6. The MCD will be adapted through linguistic changes that reflect kindness to 

psychological well-being or kindness that reflects psychological and physiological well-being. 

Chapter 8 will explore self-distancing and the effect on energy intake through chocolate consumption 

after a negative state affect. Similar to Chapter 7, the MCD will be adapted through linguistic changes 

that reflect a self-immersed or self-distanced perception. Chapter 9 will explore whether mindfulness 

can be implemented without the use of any mindfulness interventions or tools, but instead through 

simple environmental cues, such as music. Exploring music as a primary environmental priming tool 

may be an effortless and effective way to eat more mindfully, and lead to reduced intake of HED 

foods. Chapter 10, the final Chapter, will provide an overview of the findings for each Chapter of the 

current thesis, and discuss the results in light to previous research. The limitations and future 

directions of the current research will be discussed, and finally, clinical implications will be 

considered.  
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CHAPTER 2: GENERAL METHODOLOGY 

2.1. Introduction 

Chapter 2 will provide an overview of the methods used within the current thesis. Seven 

research studies were conducted (from Chapter 3 to Chapter 9), and information on sample and 

recruitment, measures administrated and data analysis are reported. Further detail on the methods of 

each study can be found in individual research Chapters.  

2.2. Ethical Approval 

Ethical approval was granted for each of the research studies (Chapter 3 to Chapter 9) from 

the Business, Law and Social Sciences Ethical Review Committee of Birmingham City University. 

Furthermore, as the recruitment and data collection for Chapter 3 was conducted within a clinical 

setting, ethical approval was also provided by the NHS Ethical Review Committee. The ethical 

approval letters for each research Chapter can be found from Appendix B1 to Appendix B6.  

2.3. Overview of Research Chapters 

2.3.1. Chapter 3/Study 1: Exploring the association between self-compassion, mindfulness and 

mindful eating with eating behaviours amongst patients with obesity 

2.3.1.1 Sample and Recruitment Procedure 

One hundred and one participants with obesity were voluntarily recruited at their first group 

session appointment at a tier 3 medical weight management service. A power analysis determined 

that, with alpha set at .05 and power set at .08, 67 participants were required to detect a medium effect 

size (Cohen, 1992). The participants were approached by the researcher, who provided them with an 

overview of what the study entails. Participants under the age of 18 years, those who lacked capacity 

(identified by their consultant), those who had been diagnosed with an eating disorder and non-

English speakers were not eligible to participate. Furthermore, those who participated in the study did 

not receive any compensation for their participation. 

2.3.1.2. Measures Used In Chapter 3/Study 1 

In Chapter 3/Study 1, participants were asked to provide background information, such as 

age, gender, height, weight, ethnicity, education and employment status. The self-compassion scale 
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(SCS), five-facet mindfulness questionnaire-short form (FFMQ-SF), mindful eating scale (MES), 

Dutch eating behaviour questionnaire (DEBQ), grazing scale (GS) and dietary fat and sugar-short 

questionnaire (DFS-SQ) were administered to participants. Further information on the measures can 

be found in section 2.4.  

2.3.2. Chapter 4/Study 2: Exploring mindfulness and visual attentional biases towards food 

cues: preliminary findings 

2.3.2.1 Sample and Recruitment Procedure 

Fifty participants attending a university in West Midlands, UK were recruited via an online 

research participation scheme at the institution, and they received course credit for their participation. 

A power analysis determined that, with alpha set at .05 and power set at .08, 50 participants were 

required to detect a large effect size (Cohen, 1992). Participants were randomly allocated by the 

researcher to one of two conditions, mindfulness or control, continuously. For example, if participant 

one was assigned to the mindfulness condition, participant two was allocated to the control condition, 

participant three would then be assigned to the mindfulness condition, and participant four was 

assigned to the control condition, and this cycle would be repeated until recruitment was complete. 

Participants were not eligible to participate in Study 2 (Chapter 4) if they had been diagnosed with an 

eating disorder, had any food allergies, intolerances, special dietary requirements or if they 

participated in other research studies within the thesis.  

2.3.2.2. Measures Used In Chapter 4/Study 2 

In Chapter 4/Study 2, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, the state 

mindfulness scale (SMS) and dietary fat and sugar-short questionnaire (DFS-SQ). The DFS-SF was 

specifically used to control for any effect that usual consumption of fat and sugar may have on 

attentional biases towards food cues (Nijs, Franken, & Murris, 2010). Further information on the 

measures can be found in section 2.4.  

2.3.3. Chapter 5/Study 3: Exploring mindfulness and the portion size effect 

2.3.3.1 Sample and Recruitment Procedure 
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One hundred and twenty participants attending a university in West Midlands, UK were 

recruited via an online research participation scheme at the institution, and they received course credit 

for their participation. A power analysis determined that, with alpha set at .05 and power set at .08, 

111 were needed to achieve a medium to large effect. Randomisation was conducted by the 

researcher, whereby each participant was assigned to either condition one, two, three or four 

continuously. For example, if participant one was assigned to condition one, participant two would be 

allocated to condition 2, participant three would then be selected to condition three, and participant 

four would be assigned to condition 4, and the same cycle would be repeated for participant five and 

so on. Participants were not eligible to participate in Study 3 (Chapter 5) if they had been diagnosed 

with an eating disorder, had any nut allergies or if they participated in other research studies within 

the thesis.  

2.3.3.2. Measures Used In Chapter 5/Study 3 

In Chapter 5/Study 3, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, the five-facet 

mindfulness questionnaire-short form (FFMQ-SF) and mindful eating scale (MES). The FFMQ-SF 

and MES were specifically used to control for any effect they may have had on the experimental 

manipulation, as previous research has suggested that those measures can have an impact on 

consumption (Jordan et al., 2014). Further information on the measures can be found in section 2.4.  

2.3.4. Chapter 6/Study 4: Exploring mindfulness and the promotion of healthier food choices 

2.3.4.1 Sample and Recruitment Procedure 

Eighty-five participants attending a university in West Midlands, UK were recruited via an 

online research participation scheme at the institution, and they received course credit for their 

participation. A power analysis determined that, with alpha set at .05 and power set at .08, 85 

participants were required to detect a medium to large effect size (Cohen, 1992). Participants were 

randomly allocated by the researcher to one of two conditions, mindfulness or control, continuously. 

For example, if participant one was assigned to the mindfulness condition, participant two was 

allocated to the control condition, participant three would then be assigned to the mindfulness 

condition and participant four was assigned to the control condition, and this cycle would be repeated 
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until recruitment was complete. Participants were not eligible to participate in Study 4 (Chapter 6) if 

they had been diagnosed with an eating disorder, had any nut allergies or if they participated in other 

research studies within the thesis.  

2.3.4.2. Measures Used In Chapter 6/Study 4 

In Chapter 6/Study 4, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, usual intake 

of fruit and vegetable, the state mindfulness scale (SMS), five-facet mindfulness questionnaire-short 

form (FFMQ-SF) mindful eating scale (MES) and three-factor eating questionnaire (TFEQ). The 

TFEQ was specifically added to control for other eating behaviour patterns (e.g., emotional, external 

and restrained) that could have an effect on the findings. Further information on the measures can be 

found in section 2.4.  

2.3.5. Chapter 7/Study 5: Exploring the role of self-kindness in making healthier food choices: 

preliminary findings 

2.3.5.1 Sample and Recruitment Procedure 

Ninety participants were recruited via opportunity sampling from a university in West 

Midlands, UK during university open days, a day whereby prospective students come to the campus 

with their friends and family to explore the university. As such, participants were not compensated 

with any course credit for their participation as they were in Chapters 4 to 6. A power analysis 

determined that, with alpha set at .05 and power set at .08, 90 participants were required to detect a 

medium to large effect size (Cohen, 1992). Participants were randomly allocated by the researcher to 

one of two conditions, self-kindness to mind or self-kindness to mind and body, continuously. For 

example, if participant one was assigned to the self-kindness to mind condition, participant two was 

allocated to the self-kindness to mind and body condition, participant three would then be assigned to 

the self-kindness to mind condition, and participant four was assigned to the self-kindness to mind 

and body condition, and this cycle would be repeated until recruitment was complete. As participants 

were recruited on university open days, it could be determined that they would not have participated 

in any other studies within the thesis, and as such the only eligible criteria to participate in Study 5 
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(Chapter 7) was that participants should not be diagnosed with an eating disorder or have any nut 

allergies.  

2.3.5.2. Measures Used In Chapter 7/Study 5 

In Chapter 7/Study 5, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, usual intake 

of fruit and vegetable, state self-compassion scale (SSCS) and three-factor eating questionnaire 

(TFEQ). Further information on the measures can be found in section 2.4.  

2.3.6. Chapter 8/Study 6: Exploring the effects of mindfulness and self-distancing on chocolate 

intake after a negative state affect 

2.3.6.1 Sample and Recruitment Procedure 

One hundred and twenty participants were recruited via opportunity sampling from a 

university in West Midlands, UK during university open days, a day whereby prospective students 

come to the campus with their friends and family to explore the university. As such, participants were 

not compensated with any course credit for their participation as they were in Chapters 4 to 6. A 

power analysis determined that, with alpha set at .05 and power set at .08, 120 participants were 

required to detect a medium to large effect size (Cohen, 1992). Participants were randomly allocated 

by the researcher to one of three conditions, self-immersed, self-distanced or control, continuously. 

For example, if participant one was assigned to the self-immersed condition, participant two was 

allocated to the self-distanced condition, participant three would then be assigned to the control 

condition, and this cycle would be repeated until recruitment was complete. As participants were 

recruited on university open days, it could be determined that they would not have participated in any 

other studies within the thesis, and as such the only eligible criteria to participate in Study 6 (Chapter 

8) was that participants should not be diagnosed with an eating disorder or have any food allergies.  

2.3.6.2. Measures Used In Chapter 8/Study 6 

In Chapter 8/Study 6, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, the state 

mindfulness scale (SMS) and Dutch eating behaviour questionnaire (DEBQ). As a particular measure 

of interest was emotional eating, the DEBQ is suggested to provide a more detailed analysis of 
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emotional eating than the TFEQ (Arnow, Kenardy, & Agras, 1995), and as such it was used to 

explore any effect it may have had on the findings. Further information on the measures can be found 

in section 2.4.  

2.3.7. Chapter 9/Study 7: Exploring the environmental manifestation of types of music on 

reinforcing mindfulness and concurrent energy intake 

2.3.7.1 Sample and Recruitment Procedure 

One hundred participants were recruited via opportunity sampling from a university in West 

Midlands, UK during university open days, a day whereby prospective students come to the campus 

with their friends and family to explore the university. As such, participants were not compensated 

with any course credit for their participation as they were in previous Chapters. A power analysis 

determined that, with alpha set at .05 and power set at .08, 100 participants were required to detect a 

medium to large effect size (Cohen, 1992). Participants were randomly allocated by the researcher to 

one of three conditions, classical music, popular music or control, continuously. For example, if 

participant one was assigned to the classical music condition, participant two was allocated to the 

popular music condition, participant three would then be assigned to the control condition, and this 

cycle would be repeated until recruitment was complete. As participants were recruited on university 

open days, it could be determined that they would not have participated in any other studies within the 

thesis, and as such the only eligible criteria to participate in Study 6 (Chapter 8) was that participants 

should not be diagnosed with an eating disorder or have any food allergies.  

2.3.7.2. Measures Used In Chapter 9/Study 7 

In Chapter 9/Study 7, participants were asked to provide background information, such as 

age, gender, height, weight and ethnicity. Participants also completed a hunger measure, the state 

mindfulness scale (SMS) and three-factor eating questionnaire (TEFQ). Further information on the 

measures can be found in section 2.4.  

2.4. Measures of Mindfulness, Mindful Eating, Self-Compassion, Positive and Negative Affect, 

and Eating Behaviours 

2.4.1. Trait and State Mindfulness 
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2.4.1.1. Five-Factor Mindfulness Questionnaire-Short Form (FFMQ-SF; Bohlmeijer, Klooster, 

Fledderus, Veehof, & Baer, 2011) 

The FFMQ is a 24 item scale measuring trait mindfulness. It originated from the 39 item 

FFMQ (Baer, Smith, & Allen, 2004), which was developed by integrating items from previous 

mindfulness scales, such as the Mindfulness Attention Awareness Scale (Brown & Ryan, 2003), 

Freiburg Mindfulness Inventory (Buchheld et al. 2001), and Kentucky Inventory of Mindfulness 

Skills (Baer et al. 2004). The FFMQ-SF measures five main characteristics of mindfulness: observing, 

describing, non-reactivity, acting with awareness and non-judging. The observing subscale assesses 

one’s ability to observe inner experiences and responses to stimuli (e.g., “when I have distressing 

thoughts or images, I just notice them and let them go”). The describing subscale measures one’s 

ability to express thoughts and feeling through words (e.g., “Even when I’m feeling terribly upset, I 

can find a way to put it into words”). The non-reactivity subscale measures one’s ability to process 

emotionally provocative stimuli without reacting (e.g., “When I have distressing thoughts or images, I 

just notice them and let them go”). The acting with awareness subscale measures one’s tendency to 

make conscious actions rather than functioning automatically without thought or reflection (e.g., “I 

rush through activities without being really attentive to them”). The non-judging subscale measures 

the tendency to accept one’s inner state instead of judging thoughts and emotions as good or bad (e.g., 

“I make judgments about whether my thoughts are good or bad”). Each item is scored from 1 (never 

or very rarely true) to 5 (very often or always true), with overall scores range from 24 to 120. The 

FFMQ-SF has been found to be reliable and has been validated cross-culturally and against different 

populations, such as community, students and clinical (e.g., Asensio-Martinez et al., 2019; Bohlmeijer 

et al., 2011; Clarkson, Hodgson, & Probst, 2019; Meng, Mao,& Li, 2020; Tran, Gluck, & Nader, 

2013). The FFMQ-SF has also been widely explored within mindfulness and eating behaviour 

research (e.g., Levoy et al., 2017; Tak et al., 2015), and as such it was used as a measure for trait 

mindfulness within the current thesis. The internal consistency of the FFMQ-SF has been tested and 

reported in individual research Chapters.  

2.4.1.2. State Mindfulness Scale (SMS; Tanay & Bernstein, 2013) 
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The SMS is a 21 item tool that reflects on traditional and contemporary psychological science 

models of mindfulness to assess objects (e.g., bodily sensations and mental events) and qualities (e.g., 

curiosity, intimacy, sensitivity to experience) in different contexts (e.g., daily living, mindfulness 

meditation, MCD), making it a suitable measure for state mindfulness in the present thesis. Sample 

items include “I clearly physically felt what was going on in my body” (bodily sensation) and “I 

noticed pleasant and unpleasant thoughts” (mental events). Responses range from 1 (not at all) to 5 

(very well), with total scores varying from 21 to 105. The SMS has been found to be reliable, and has 

been validated cross culturally and against different populations as well contexts (e.g., students, 

community populations, meditation naïve vs experienced meditators, and controlled lab settings in 

response to mindfulness interventions; Allirot et al., 2017; Bravo, Pearson, Wilson, & Witkiewitz, 

2018; Hussein, Egan, & Mantzios, 2017; Koval & Todaman, 2015). Furthermore, previous findings 

have generally suggested that relative to control conditions, mindfulness training or attention does 

lead to increased SMS scores (e.g., Luberto & McLeish, 2018; Paz, Zvielli, Goldstein, & Bernstein, 

2017). Participants within the thesis completed the SMS before (pre) and after (post) experimental 

manipulations (e.g., MCD or music). Further detail on this can be found within individual research 

Chapters, as well as information on internal consistency of the SMS. 

2.4.2. Mindful Eating 

2.4.2.1 Mindful Eating Scale (MES; Hulbert-Williams, Nicholls, Joy, & Hulbert-Williams, 2014) 

The MES is a 28 item scale used to assess mindful eating patterns. The items for the MES 

were pooled from items in the FFMQ (Baer et al., 2004) and the Philadelphia Mindfulness Scale 

(Cardaciotto, Herbert, Forman, Moitra, & Farrow, 2008), and were adapted to eating-specific 

behaviours to be in line with standard definitions of mindfulness. The MES consists of six subscales: 

acceptance, awareness, non-reactivity, routine, act with awareness and unstructured eating. Sample 

items include “I criticise myself for the way I eat” (acceptance), “I notice flavours and textures when 

I’m eating my food” (awareness), “I can tolerate being hungry for a while” (non-reactivity), “I have a 

routine for when I eat” (routine), “I eat something without really being aware of it” (act with 

awareness) and “I multi-task whilst eating” (unstructured eating). Convergent validity for MES has 

been demonstrated through positive associated with mindfulness, and it has also been widely used 
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within mindful eating research, displaying high reliability (e.g., Kerin, Webb, Zimmer-Gembeck, 

2019) and as such it was used to measure mindful eating patterns within the current thesis. The 

internal consistency of the MES has been tested and reported in individual research Chapters. 

2.4.3. Trait and State Self-Compassion 

2.4.3.1. Self-Compassion Scale (SCS; Neff, 2003b) 

The SCS is a 26 item tool measuring trait self-compassion. It was developed to represent the 

thoughts, emotions and behaviours that are associated with the six components of self-compassion: 

self-kindness vs self-judgment, common humanity vs isolation, and mindfulness vs over-

identification. Sample items include “I try to be loving towards myself when I’m feeling emotional 

pain” (self-kindness), “I’m disapproving and judgmental about my own flaws and inadequacies” (self-

judgment), “When things are going badly for me, I see the difficulties as part of life that everyone 

goes through” (common humanity), “When I think about my inadequacies, it tends to make me feel 

more separate and cut off from the rest of the world” (isolation), “When I'm feeling down I try to 

approach my feelings with curiosity and openness” (mindfulness) and “When I fail at something 

important to me I become consumed by feelings of inadequacy” (over-identification). Scores range 

from 1 (almost never) to 5 (almost always), and total scores vary from 26 to 130 (Neff, 2003). The 

reliability of the SCS has shown to be consistent across several studies (e.g., Neff and Pommier 2013; 

Werner et al., 2012), and the SCS has also been validated against a wide variety of populations (e.g., 

student, community and clinical), as well as cross-culturally (Neff, 2003b; Castilho, Pinto-Gouveia, & 

Duarte, 2015; Lee & Lee, 2010). The SCS has also been widely used within research exploring eating 

behaviours and obesity, with greater weight loss and healthier eating behaviours often associated with 

higher levels of self-compassion. Therefore, the SCS was used to measure trait self-compassion 

within the current thesis. The internal consistency of the SCS has been tested and reported in 

individual research Chapters. 

2.4.3.2. State Self-Compassion Scale (SSCS; Breines & Chen, 2013) 

The SSCS is a 16 item tool adapted from the original SCS (Neff, 2003b). The SSCS aims to 

reflect emotions, behaviours and thoughts that are associated with one’s current state of self-

compassion. At least two items from each subscale (see above) were included in the adapted SSCS in 
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order to exhibit a full perspective of the original SCS (Neff, 2003b). Sample items include “Right 

now, I'm trying to be kind and reassuring to myself” (self-kindness), “Right now, I'm being hard on 

myself” (self-judgment), “Right now, everyone makes mistakes sometimes” (common humanity), 

“Right now, I feel like other people have it easier than me” (isolation), “Right now, in the scheme of 

things, this is not that big of a deal” (mindfulness) and “Right now, I keep thinking about what 

happened” (over-identification). Responses range from 1 (strongly disagree) to 7 (strongly agree), 

with total scores varying from 16 to 112. The SSCS has shown to be positively associated with the 

trait SCS and have good reliability (Breines & Chen, 2013). Participants in the current study were 

instructed to complete the SSCS measure before (pre) and after (post) experimental manipulations 

(e.g., MCD). The internal consistency of the SSCS has been tested and reported in individual research 

Chapters. 

2.4.4. Positive and Negative Affect 

2.4.4.1. Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) 

The PANAS is a scale deigned to measure both positive and negative affect. Positive affect 

reflects the extent to which a person experiences pleasant engagement, whereas, negative affect 

represents a general dimension of unpleasant engagement. The current thesis administrated the 

negative affect subscale, and example items include “Distressed” and “Upset”. Responses range from 

1 (very slightly or not at all) to 5 (extremely), with total scores varying from 10 to 50. The PANAS is 

a widely used tool that has shown high reliability and has been validated against different populations 

and cultures (DePaoli & Sweeney, 2000; Gaudreau, Sanchez, & Blondin, 2006; Von Humboldt, 

Monteiro, & Leal, 2017). Participants were instructed to complete the negative affect measure at 

baseline, pre experimental manipulation and post experimental manipulation. The internal consistency 

of the PANAS has been tested and reported in individual research Chapters. 

2.4.5. Eating Behaviours 

2.4.5.1. Three-Factor Eating Questionnaire (TFEQ; Karlsonn, Persson, Sjostrom & Sullivan, 2000) 

The TFEQ is an 18 item tool originating from the 51 item scale (Srunkard & Messick, 1985), 

and consists of three specific measures of eating behaviours: emotional eating, uncontrolled eating 

and restrained eating. Sample items include “I deliberately take small helpings as a means of 
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controlling my weight” (emotional eating), “I am always hungry so it is hard for me to stop eating 

before I finish the food on my plate” (uncontrolled eating) and “When I smell a delicious food, I find 

it very difficult to keep from eating, even if I have just finished a meal” (restrained eating). Responses 

range from 1 (definitely false) to 4 (definitely true), with overall scores ranging from 18 to 76. The 

TFEQ has shown high reliability, and has been validated in several studies against different 

populations (e.g., student, community and clinical) and cultures (Angle et al., 2009; Martins, da Silva, 

Maroco, & Campos, 2020; Mostafavi et al., 2017). The internal consistency of the TFEQ has been 

tested and reported in individual research Chapters. 

2.4.5.2. Dutch eating behaviour questionnaire (DEBQ; van Strien et al., 1986) 

The DEBQ is a 33 item scale, and involves three eating style measures: emotional eating, 

external eating and restrained eating. Sample items include “Do you have a desire to eat when you are 

feeling lonely?” (emotional eating), “Do you find it hard to resist eating delicious foods?” (external 

eating) and “Do you deliberately eat less in order to not become heavier?” (restrained eating). 

Responses range from 1 (never) to 5 (very often), and overall scores vary from 33 to 165. The DEBQ 

has been widely administrated, often showing high reliability and validity within different populations 

(e.g., student, community and clinical) and cross-culturally (Baradda, van Strien, & Cebolla, 2016; 

Cebolla, Barrada, van Strien, & Banos, 2014; Wu, Cai, & Luo, 2017). The internal consistency of the 

DEBQ has been tested and reported in individual research Chapters. 

2.4.5.3. Hunger Measure  

To assess hunger, participants were asked at the start of the experimental sessions “How 

hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely hungry). 

2.4.5.4. Usual Intake of Fruit and Vegetable 

To assess daily intake of fruit and vegetable, participants were asked “How many portions of 

fruit and vegetables do you normally eat a day?” in order to get a representative measure of usual fruit 

and vegetable intake (Robinson, Fleming, & Higgs, 2014). 

2.4.5.5. Grazing Scale (GS; Lane& Szabo, 2013) 

The GS consists of 8 items measuring behaviours and cognitions specific to grazing. Sample 

items include “Have you ever felt compelled or driven to eat, even when not hungry?” (grazing 
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behaviours) and “Do you have a feeling that you have lost control over your eating while ‘grazing’?” 

(grazing cognitions). Responses range from 1 (rarely) to 5 (all of the time) and scores range from 8 to 

32. The GS has shown to be positively associated with other maladaptive eating behaviours, such as 

binge eating, as well as displaying good reliability (Lane & Szabo, 2013; Mantzios, Egan, Bahia, et 

al., 2018). The internal consistency of the GS has been tested and reported in individual research 

Chapters. 

2.4.5.6. Dietary Fat and Free Sugar—Short Questionnaire (DFS-SQ; Francis & Stevenson, 2013) 

The DFS-SF is a 26 item scale measuring dietary fat and sugar intake. Twenty-four items of 

the DFS-SQ require participants to recall the frequency of consumption of food groups eaten in the 

last 12 months, and the last two items are concerned with the frequency of eating away from home 

and the added sugar to food and beverages. Sample items include “Fried chicken or chicken burgers” 

(fat) and “Cakes, cookies” (sugar). Responses range from “1 per month or less” to “5 + per week”, 

and overall scores range from 26 to 130. The DFS-SQ has displayed good reliability and has been 

validated against different populations (e.g., clinical and non-clinical; Francis & Stevenson, 2013; 

Fromm & Horstmann, 2019). The internal consistency of the DFFS-SF has been tested and reported 

in individual research Chapters. 

2.5. Data Analysis 

SPSS v24, statistical software, was used to analyse the data. Descriptive statistics were run to 

determine characteristics/background information, such as gender, age, BMI and ethnicity of the 

participants in Chapter 3, Chapter 4, Chapter 5, Chapter 6, Chapter 7, Chapter 8 and Chapter 9. 

In Chapter 3, Pearson’s bivariate correlations were conducted to assess the associations 

between self-compassion, mindfulness and mindful eating with eating behaviours, such as emotional, 

restrained, external, fat and sugar consumption and grazing. Next, external eating and emotional 

eating were tested as mediators between self-compassion, mindfulness, mindful eating and fat and 

sugar consumption and grazing. A mediation approach was chosen because it allowed the independent 

contribution of each mediator as part of an indirect pathway from variable A to variable B to be 

estimated. A significant indirect pathway is inferred if the lower and upper limit confidence intervals 

do not cross zero (Hayes, 2017). According to Baron and Kenny (1986), mediation analyses require 
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the four following steps: (1) Variable A (i.e., self-compassion, mindfulness or mindful eating) is 

significantly associated with the mediator (i.e., external eating or emotional eating), (2) Variable A 

(i.e., self-compassion, mindfulness or mindful eating) is significantly associated with the variable B 

(i.e., fat and sugar consumption or grazing) (3) the mediator (emotional eating or external eating) is 

significantly associated with variable B (i.e., fat and sugar consumption or grazing) and (4) the 

relationship between variable A (i.e., self-compassion, mindfulness or mindful eating) and variable B 

(i.e., fat and sugar consumption or grazing) should be significantly reduced after controlling for the 

mediator (external eating or emotional eating). The Mediation models were tested using the SPSS 

PROCESS Macro v3.5 (Hayes, 2017). 

In chapter 4, Chi square analysis was used to account for differences in gender between the 

two conditions, and t-tests were conducted to explore for differences in hunger, BMI, age and fat and 

sugar consumption. 2 X 2 ANOVAs were conducted to test for differences in state mindfulness, gaze 

direction bias and gaze duration bias between the two conditions. Participants’ hunger and 

characteristics were also tested as covariates using ANCOVA to assess whether they had any effect 

on the dependent variables, and if any significant effects were observed, they were followed up with 

post hoc tests. 

In chapter 5, Chi square was used to account for differences in gender across the four 

conditions, and one way between group ANOVAs were conducted to test for differences in hunger, 

BMI, age, mindfulness and mindful eating. Furthermore, a 2 X 2 ANOVA was conducted to test the 

effect of mindfulness and portion size on energy intake, and any significant findings were followed up 

with Tukey HSD tests. Hunger and participant characteristics were tested as covariates to assess 

whether they had any effect on energy intake, and if any significant effects were observed, they were 

followed up with post hoc tests. 

In chapter 6, Chi square was used to account for differences in gender and food choice 

between conditions. T-tests were conducted to test for differences in hunger, BMI, usual intake of 

fruit and vegetable, age, mindfulness, mindful eating and eating behaviours, such as restrained, 

uncontrolled and emotional eating. A 2 X 2 ANOVA was planned to test whether an improvement in 

state mindfulness was observed, and t-tests were conducted to compare mean values of food intake 
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from M&Ms and grapes consumed between the two conditions. Hunger was used as a priori 

hypothesis to test any effect it may have had on the dependent variables. Usual intake of fruit and 

vegetable and participant characteristics were tested as covariates to explore whether they had any 

effect on any of the dependent variables, and if any significant effects were observed, they were 

followed up with post hoc tests.  

In chapter 7, Chi square was used to account for differences in gender between conditions, 

and t-tests were conducted to tests for differences in hunger, BMI, age and eating behaviours, such as 

restrained, uncontrolled and emotional eating. 2 X 2 ANOVAs were conducted to explore 

improvements in state self-compassion across conditions, as well as energy intake across conditions 

and usual intake of fruit and vegetable. Any significant findings were followed up with t-tests. Hunger 

and participant characteristics were tested as covariates to assess whether they had any effect on the 

dependent variables, and if any significant effects were observed, they were followed up with post 

hoc tests. 

In Chapter 8, Chi square was used to account for differences in gender across the three 

conditions, and one way ANOVAs were conducted to test for differences in hunger, BMI, age, 

emotional eating, restrained eating and chocolate intake. 3 X 2 ANOVAs were conducted to test for 

differences in negative state affect and state mindfulness scores. Hunger and participant 

characteristics were tested as covariate to explore any effect they may have upon chocolate intake 

across the three conditions, and if any significant effects were observed, they were followed up with 

post hoc tests. 

In chapter 9, Chi square was used to account for differences in gender across conditions, and 

one way ANOVAs were carried out to test for differences across conditions in participants’ hunger, 

BMI, age and eating behaviours including restrained, uncontrolled and emotional eating. A 3 X 2 

ANOVA was planned to test whether a change was observed in post state mindfulness scores across 

the three conditions. State mindfulness change was utilised to create a group that increased vs 

decreased throughout the music manipulations (more information can be found in Chapter 9, section 

9.4). Furthermore, 3 X 2 ANOVAs were conducted to explore the effect of state mindfulness change 

and music on participants’ energy intake. Hunger and participant characteristics were tested as 
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covariates to assess whether they had any effect on the dependent variables, and if any significant 

effects were observed, they were followed up with post hoc tests.  
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CHAPTER 3: EXPLORING THE ASSOCIATION BETWEEN SELF-COMPASSION, 

MINDFULNESS AND MINDFUL EATING WITH EATING BEHAVIOURS AMONGST 

PATIENTS WITH OBESITY 

3.1. Abstract 

 Background: The prevalence of obesity is on the rise, contributing towards adverse health 

risks and the financial cost for health care providers. Understanding problematic eating behaviours 

and their association to self-compassion, mindfulness and mindful eating is important for the 

development of interventions to promote effective weight regulation targeted at people who have 

obesity. Method: One hundred and one participants attending a clinical weight management 

treatment group at a hospital in the West Midlands, UK were recruited to complete questionnaires in 

self-compassion, mindfulness and mindful eating and explore their potential association to eating 

behaviours, such as, emotional, restrained, external, fat and sugar consumption and grazing. Results: 

The findings suggested that all three constructs, self-compassion, mindfulness and mindful eating 

were significantly and negatively associated with grazing and emotional eating, but mindful eating 

was the only construct that also displayed a significant and negative association with other eating 

behaviours that are often barriers to successful weight regulation, such as external eating and fat 

consumption. Further investigation suggested external eating mediated the relationship between 

mindful eating and fat consumption and grazing. Conclusion: Mindful eating may be particularly 

beneficial for interventions promoting healthier eating behaviours amongst patients with clinical 

obesity, whilst mindfulness and self-compassion appear to be promising for those who display grazing 

and emotional eating behaviours. 

3.2. Background 

The increased prevalence of obesity over the past few decades has become one of the most 

pressing public health issues within the Western world (Agha & Agha, 2017; Inoue, Qin, Poti, Sokol, 

& Gordan-Larsen, 2018). Such prevalence has put people at a prominent risk of adverse health 

consequences (e.g., type 2 diabetes, cardiovascular disease, depression, mortality), and substantially 

contributes to the fiscal deficit of healthcare providers (Hruby et al., 2016; Nortoft, Chubb, & 
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Borglykke, 2017; Revels, Kumar, & Ben-Assuli, 2017). As the growth of the obesity epidemic has 

become significant in health outcomes, so has the demand for interventions. Whilst many lifestyle 

interventions have displayed initial success (Jolly et al., 2011), long term outcomes have frequently 

been ineffective, with individuals regaining their weight soon after their loss (Montesi et al., 2011), 

and more problematically exceeding their initial weight (Funk, Lee, Vidoni, & Reininger, 2019). 

Therefore, establishing interventions that target both weight loss and weight regulation are of absolute 

necessity, and identifying the associations between intervention variables and eating behaviours that 

act as barriers to success is an essential step in the process.  

 People who have obesity often experience problematic eating behaviours, contributing 

towards their excessive weight gain (Bryant, King, & Blundell, 2008; Carter & Jansen, 2012). 

Specifically, eating behaviours such as emotional, external and restrained have been associated with 

weight gain and in the aetiology of obesity (e.g., van Strien et al., 1986). Emotional eating occurs in 

response to negative emotions, for example, a person may turn to food when experiencing loneliness 

or sadness (van Strien & Ouwens, 2003). External eating is characterised by eating in response to 

external cues, such as the sight, smell or taste of food (Srunkard & Messick, 1985; van Strien et al., 

2009). Restrained eating is the act of consciously restricting food intake in order to control for one’s 

weight (Herman & Mack, 1975; Herman & Polivy, 1984). Research on the association between 

restrained eating and obesity has been contradictory, whereby some researchers suggest restrained 

eating can result in lower body weight and healthier eating patterns (e.g., Boschi, Iorio, Margiotta, 

D'orsi, & Falconi, 2001), others have suggested when restrained eating is unsuccessful, it could lead 

to overeating (Herman & Mack, 1975; Stunkard and Messick, 1985). Similarly, studies investigating 

emotional eating and external eating have found these eating tendencies to be inconsistent in relation 

to overeating and obesity (e.g., Brogan & Hevey, 2013; Snoek et al., 2013; van Strien et al., 2009). 

Whilst some literature has highlighted their key role (Burton et al., 2007), other findings suggested a 

more relevant association to emotional, rather than external eating (van Strien et al., 2009). Thus, 

exploring such behavioural eating patterns to understand their association with obesity, and 

addressing them within weight loss interventions may contribute towards effective and long term 

success.  
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Grazing, which is the repetitive intake of small amounts of food, is another eating behaviour 

which has received attention in recent years (e.g., Lane & Szabo, 2013). The tendency to graze is 

considered problematic and common amongst those who have obesity, and interventions directed 

towards weight loss may benefit by focusing on grazing (e.g., Colles, Dixon, & O’Brien, 2012). 

Grazing has been positively associated with external and emotional eating, but not restrained eating 

(Lane & Szabo, 2013), and in a more recent study, Mantzios, Egan, Keyte et al. (2018) found grazing 

to also be positively associated with motives to eat palatable foods and fat and sugar consumption. 

The typical diet within the Western world is often characterised with foods that are high in fat and 

sugar (e.g., Popkin, 2006), and whilst dietary guidelines do emphasise on limiting the intake of such 

foods, research indicates that this is normally not the case (e.g., Park, Blanck, Sherry, Brener, & 

O'Toole, 2012), especially amongst those who have obesity (Te Morenga, Mallard, & Mann, 2012). 

In fact, despite the WHO recommendation of consuming a minimum of five portions of fruit and 

vegetables a day (WHO, 2003), studies have suggested that people often consume significantly less 

(Casagrande, Wang, Anderson, & Gary, 2007; Hall, Moore, Harper, & Lynch, 2009). Focusing on 

limiting the consumption of foods high in fat and sugar, whilst also encouraging the intake of fruit and 

vegetables is important for weight regulation and obesity prevention (Akers, Cornett, Salva, Davy, & 

Davy, 2012; He et al., 2004). Burton et al. (2007) suggested that food cravings, particularly for foods 

high in fat and sugar, are associated with external eating behaviours. The elements of mindfulness, 

mindful eating and self-compassion have been suggested to facilitate more adaptive eating behaviours 

and to promote healthier practices (e.g., Mantzios & Wilson, 2015a). For example, both grazing and 

fat and sugar consumption behaviours have been negatively associated with traits of mindfulness, 

mindful eating and self-compassion amongst a student population (Mantzios, Egan, Bahia, et al., 

2018; Mantzios, Egan, Hussain, et al., 2018). However, these findings have not yet been replicated 

amongst patients with clinical obesity, and such trait aspects may be predictive elements of weight 

loss interventions that can be utilised in future research and inform practical applications of nutritional 

advice.  

Mindfulness has been characterised as purposefully paying attention to the present moment 

and being aware of all mental states with a non-judgmental attitude (Kabat-Zinn, 1990). Although 
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mindfulness is often described and discussed as a trait, it can be developed through practicing 

meditation (Kabat-Zinn, 1979), and other practices, such as mindful yoga, the mindful raisin eating 

task, and MCD (Carmody & Baer, 2008; Sauer-Zavala, Walsh, Eisenlohr-Moul, & Lykins, 2012; 

Mantzios & Wilson, 2014). The construct of mindfulness is suggested to elevate a person’s 

observation of their internal state, consequently improving internal regulatory processes (Walach, 

Buchheld, Buttenmuller, Kleinknecht, & Schmidt, 2006), which assists with distinguishing hunger 

from emotions, reducing emotional eating and placing less focus on external cues and more on 

internal cues, such as hunger and satiety, which is vital in overcoming external eating (e.g., Ouwens et 

al., 2015). Research has reported the positive results of trait mindfulness and MBIs with improved 

reactions to cravings, impulsivity, emotional and external eating behaviours (Alberts et al., 2010; Dutt 

et al., 2019; Gouveia, Canavarro, & Moreira, 2019; O’Reilly et al., 2014; Peters, Erisman, Upton, 

Baer, & Roemer, 2011), which may explain reduced food intake and better weight regulation 

(Mantzios et al., 2015). However, not all results have found positive changes between mindfulness 

and healthier eating practices (Kearney et al., 2012). For example, Kearney et al. (2012) found 

participating in a MBSR programme did not improve emotional eating behaviour, and research on the 

association between mindfulness and grazing has also been rather inconsistent (Levin, Dalrymple, 

Himes, & Zimmerman, 2014). In a review by Mantzios and Wilson (2015a), it was suggested that 

mindfulness interventions relevant to weight regulation should be specific to eating by adapting the 

fundamental mindfulness elements towards food and eating related experiences. This can assist 

people to become more accustomed to the concept of mindful eating, which could otherwise take 

longer to achieve through generic practices of mindfulness (Hong et al., 2011; Mantzios & Wilson, 

2014). Research on MBIs specifically aimed at eating behaviours have been found to assist 

participants with weight loss, increase in cognitive restraint around food, enable healthier food 

choices through reduced intake of fat and sugar and show improvements in binge eating, grazing and 

external eating behaviours (Allirot et al., 2018; Dalen et al., 2010; Felske, Williamson, Rash, Telfer, 

& Campbell, 2019; Kristeller & Wolever, 2010; Mantzios et al., 2019; Mantzios, Skillet, & Egan, 

2020; Mason et al., 2016; Miller et al., 2012; Timmerman & Brown, 2012). Exploring both 

mindfulness and mindful eating constructs with eating behaviours amongst patients who have clinical 
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obesity may assist in establishing interrelationships that are suggesting healthier and more regulated 

eating practices.  

Recent research has also identified the added value of self-compassion as a pertinent 

construct within mindfulness in enabling healthier eating behaviours (e.g., Mantzios, Egan, Keyte, et 

al, 2018; Mantzios, Egan, Hussain, et al, 2018). Self-compassion consists of three main elements, 

self-kindness, common humanity and mindfulness, and it is defined as taking a kinder approach to 

oneself with a mindful awareness, and consideration of personal difficulties as being part of a shared 

humanity that everyone experiences (Neff, 2003a, b). In an earlier study, Adams and Leary (2007) 

explored the tendency of overeating after breaking a diet (Herman & Mack, 1975), and showed that 

participants who were exposed to a self-compassionate induction after breaking their diet did not 

increase their subsequent food intake. Since then, research on self-compassion in the context of eating 

behaviours and weight loss has been prominent, with findings suggesting self-compassion to be 

beneficial towards nutritional behaviours, positive body image, emotional eating and weight loss 

(Gouveia et al., 2019; Rahimi-Ardabili et al., 2018). Furthermore, self-compassion and mindfulness 

appear to be interrelated, for example, Birnie et al. (2010) found self-compassion to increase the 

effectiveness of mindfulness training, and Neff and Germer (2013) developed a MBI referred to as the 

mindful self-compassionate programme to enhance well-being. Later, Mantzios and Wilson (2015b) 

investigated the effect of a mindfulness and self-compassion centred intervention for weight loss, and 

findings showed participants continued to successfully lose weight up to 6 months after completing 

the intervention, suggesting both mindfulness and self-compassion may be promising for weight loss. 

Their research was with normal weight participants, which is common amongst mindfulness-based 

constructs and eating behaviours, indicating the need for further research with patients who have 

clinical obesity.  

Previous research has not yet directly explored self-compassion, mindfulness and mindful 

eating with problematic eating behaviours amongst patients who have clinical obesity. There is a 

timely imperative to understand the association between such theoretical concepts and eating 

behaviours to develop lifestyle interventions that can aid patients with weight loss and weight 

regulation. Therefore, the aim of the present research is to directly explore the associations between 
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self-compassion, mindfulness and mindful eating with eating behaviours, such as emotional, external, 

restrained, fat and sugar consumption and grazing amongst patients who have clinical obesity. 

Another aim is to explore the possibility of emotional and external eating behaviours acting as 

mediators between relationships observed in the literature between self-compassion, mindfulness and 

mindful eating with fat and sugar consumption and grazing. Based on theoretical considerations and 

previous literature on the aforementioned constructs and eating behaviours (e.g., Mantzios, Egan, 

Bahia et al., 2018; Ouwens et al., 2015), it is hypothesised that mindfulness, mindful eating and self-

compassion will be negatively associated with grazing, fat and sugar consumption, emotional eating 

and external eating, whilst positively associated with dietary restraint. Furthermore, it is predicted that 

both emotional and external eating will mediate the association between mindfulness, mindful eating 

and self-compassion with fat and sugar consumption and grazing.  

3.3. Method 

Participants 

One hundred and one participants were voluntarily recruited at their first group session 

appointment at a tier 3 medical weight management service (see Procedure for further details). 

Participants did not receive any compensation for their participation. The sample consisted of 82 

females, 18 males, and one not-specified. Participants’ educational background consisted of a 

university degree (n = 33), A level or BTEC (n = 21), GCSE (n = 37) and not-specified (n = 10), and 

they were either employed (n = 60), self-employed (n = 1), unemployed (n = 33), retired (n = 5) and 

not-specified (n = 2). Participants’ self-identified ethnicities were: White or White British (n = 75), 

Black African or Caribbean (n = 8), South Asian (n = 12), Mixed Ethnicity (n = 2), and not-specified 

(n = 4).  

Eligibility. The exclusion criteria in the current study included any patients under the age of 

18 years, those who lacked capacity (identified by their consultant), those who had been diagnosed 

with an eating disorder and non-English speakers.  

Measures 

Participant demographics form. Participants were asked to report their age, gender, height, 

weight, ethnicity, education and employment status in order to assess their background information.  
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SCS (Neff, 2003b). Please see Chapter 2 for a full description of the SCS. The present study 

produced an alpha of (α =.87) for the overall score. 

FFMQ-SF (Bohlmeijer et al., 2011). Please see Chapter 2 for a full description of the 

FFMQ. The present study produced an alpha of (α = .80) for the overall score. 

MES (Hulbert-Williams et al., 2014). Please see Chapter 2 for a full description of the 

MES. The present study produced an alpha of (α = .84) for the overall score. 

DEBQ (van Strien et al., 1986). Please see Chapter 2 for a full description of the DEBQ. 

The present study produced alphas of: emotional eating (α = .94), external eating (α = .90) and 

restrained eating (α = .90).  

 DFS- SF (Francis & Stevenson, 2013). Please see Chapter 2 for a full description of the 

DFS-DQ. The fat subscale produced an alpha of (α = .81) and sugar subscale (α = .59) within the 

present study.  

GS (Lane & Szabo, 2013). Please see Chapter 2 for a full description of the GS. The present 

study produced an alpha of (α = .91) for the overall score. 

Procedure 

A tier 3 medical weight management service treating patients with a BMI of 35 > was used to 

approach participants to take part in a study investigating eating behaviours and well-being. After 

their first group session appointment, patients were approached by the researcher, who provided them 

with an overview of what the study entails. Those who verbally agreed to participate in the study were 

provided with an information sheet and consent form. After providing informed consent, participants 

completed the demographics form and the questionnaires. The study took approximately 20 minutes 

to complete, and after completion, participants were provided with a debrief form illustrating the 

purpose and aim of the study, and the researchers’ contact details for participants who may have 

wanted to withdraw or find out about the results at a later date. The study was approved by the NHS 

ethical committee (see Appendix B1), and informed consent was gained from all participants.  
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3.4. Data Analysis 

Pearson’s bivariate correlations were conducted to assess the associations between self-

compassion, mindfulness and mindful eating with eating behaviours, such emotional, restrained, 

external, fat and sugar consumption and grazing. Next, mediational analyses were conducted in order 

to explore any indirect effects between self-compassion, mindfulness and mindful eating on fat and 

sugar consumption and grazing through eating behaviours, such as emotional and external eating. All 

analyses were conducted using SPSS v24 and PROCESS Macro v3.5 (Hayes, 2017).  

3.5. Results 

3.5.1. Correlations 

Inter-correlations between self-compassion, mindfulness, mindful eating, and emotional 

eating, external eating, restrained eating, fat and sugar consumption and grazing are presented in 

Table 3.1. Findings suggest a small significant and negative relationship between self-compassion and 

emotional eating (r = -.227, p = .04) and grazing (r = .222, p = .05). A small significant and negative 

relationship is presented between mindfulness and grazing (r = -.288, p = .01), and a marginally non-

significant and negative relationship with emotional eating (r = -.213, p = .053). There is also a large 

significant and negative relationship between mindful eating and emotional eating (r = -.592, p < 

.001) and external eating (r = -.576, p < .001). Furthermore, mindful eating displayed a moderate 

significant and negative relationship with fat consumption (r = -.466, p < .001) and grazing (r = -.497, 

p < .001), and a small non-significant and negative relationship with sugar consumption (r = -.213, p 

= .06).   
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Table 3.1. 

Bivariate Correlations Between Self-Compassion, Mindfulness, Mindful Eating, Emotional, 

External and Restrained Eating, Fat and Sugar Consumption and Grazing 

 1 2 3 4 5 6 7 8 9 

1. BMI          

2. SCS -.105         

3. FFMQ -.134 .642**        

4. MES .064 .347** .409**       

5. Emotionala .116 -.227* -.213 -.592**      

6. Externala .061 -.119 -.117 -.576** .658**     

7. Restraineda -.002 .053 .078 -.173 .198 .341**    

8. Fatb -.195 -.070 -.089 -.466** .410** .480** -.060   

9. Sugarb -119 -.039 -.176 -.213 .063 .186 -.026 .449**  

10. GS -.061 -222* -.288** -.497** .314** .576** -.115 .588** .446** 

Note. SCS - Self-Compassion Scale; FFMQ – Five-Facet Mindfulness Questionnaire – Short 

Questionnaire; MES - Mindful Eating Scale; a – Subscales of the Dutch Eating Behaviour 

Questionnaire; b – Subscales of Fat and Sugar Scale; GS – Grazing Scale 

**Correlation is significant at the .01 level; *Correlation is significant at the .05 level.   
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3.5.2. Direct and Indirect Effects 

The direct and indirect effects of mindful eating on fat consumption and grazing via external 

eating and emotional eating were examined using mediation analyses (see Table 3.2.). Mindful eating 

had a significant direct effect on fat consumption (b = -.23, SE = .09, 95% CI: -.42, -.05) and a 

significant indirect effect via external eating (b = -.14, SE = .07, 95% CI: -.28, -.02). Similarly, 

mindful eating had a significant direct effect on grazing (b = -.15, SE = .07, 95% CI: -.29, -.01), and a 

significant indirect effect via external eating (b = -.17, SE = .05, 95% CI: -.27, -.08). The direct and 

indirect effects of mindful eating on fat consumption and grazing via emotional eating found mindful 

eating had a significant direct effect on fat consumption (b = -.28, SE = .09, 95% CI: -.47, -.09) and a 

significant direct effect on grazing (b = -.30, SE = .08, 95% CI: -.46, -.14), but no significant indirect 

effects via emotional eating were found for either measures.  

Furthermore, the direct and indirect effects of mindfulness on grazing via emotional eating 

were explored (see Table 3.3.). The findings suggested mindfulness had a significant direct effect on 

grazing (b = -.14, SE = .07, 95% CI: -.27, -.01), and when exploring this effect via emotional eating, 

the effect changed to non-significant (b = -.04, SE = .03, 95% CI: -.09, .00. There was no significant 

direct effect observed for self-compassion on grazing or via emotional eating (see Table 3.4.). Thus 

suggesting external eating mediated the association between mindful eating and fat consumption and 

grazing, whilst, emotional eating resulted in the association between mindfulness and grazing 

becoming non-significant.   
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Table 3.2. 

Mediation on the Effect of Mindful Eating on Fat Consumption and Grazing through External 

Eating and Emotional Eating 

  External Eating 

  Std. β t p 95% CI 

Fat 

Consumption 
Total (c) -.37 -4.71 .001 (-.53, -.22) 

 Direct (c1) -.23 -2.48 .02 (-.42, -.05) 

 Indirect (ab1) -.14   (-.28, -.02) 

Grazing Total (c) -.32 -5.05 .001 (-.44, -.19) 

 Direct (c1) -.15 -2.15 .04 (-.29, -.01) 

 Indirect (ab1) -.17   (-.27, -.08) 

  Emotional Eating 

  Std. β t p 95% CI 

Fat 

Consumption 
Total (c) -.37 -4.71 .001 (-.53, -.22) 

 Direct (c1) -.28 -2.89 .01 (-.47, -.09) 

 Indirect (ab2) .09   (-.24, .04) 

Grazing Total (c) -.32 -5.05 .001 (-.44, -.19) 

 Direct (c1) -.30 -3.8345 .001 (-.46, -.14) 

 Indirect (ab2) -.02   (-.12, 09) 

Note. Total (c) = Direct (c1) + Indirect External Eating (ab1), Indirect Emotional Eating (ab2)  
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Table 3.3. 

Mediation on the Effect of Mindfulness on Grazing through Emotional Eating 

  Emotional Eating 

  Std. β t p 95% CI 

Mindfulness Total (c) -.18 -2.66 .01 (-.31, -.04) 

 Direct (c1) -.14 -2.12 .04 (-.27, -.01) 

 Indirect (ab2) -.04   (-.09, .00) 

Note. Total (c) = Direct (c1) + Indirect Emotional Eating (ab2) 

 
 
Table 3.4. 

Mediation on the Effect of Self-Compassion on Grazing through Emotional Eating 

  Emotional Eating 

  Std. β t p 95% CI 

Self-

Compassion 
Total (c) -.09 -2.01 .05 (-.17, -.00) 

 Direct (c1) -.06 -1.52 .13 (-.15, 02) 

 Indirect (ab2) -.0219   (.07, .01) 

Note. Total (c) = Direct (c1) + Indirect Emotional Eating (ab2) 

 

3.6. Discussion 

The aim of the current study was to explore the relationship between self-compassion, 

mindfulness and mindful eating with eating behaviours, such as emotional, external, restrained, fat 

and sugar consumption and grazing amongst patients who have clinical obesity. The results suggested 

that self-compassion, mindfulness and mindful eating displayed a negative relationship with grazing 

and emotional eating, but mindful eating also displayed a negative association with fat consumption 

and external eating. Further investigation into the mediational effects suggested that self-compassion 

did not have a direct effect on grazing nor via emotional eating, whereas mindfulness had a direct 

effect on grazing, but this effect became non-significant when explored via emotional eating. In 
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addition, mindful eating had a direct effect on fat consumption and grazing and an indirect effect 

through external eating.  

Literature on self-compassion and eating behaviours has been largely underexplored, and 

findings between general mindfulness and eating behaviours, such as grazing and emotional eating 

have been mixed (e.g., Kearney et al., 2012; Levin et al., 2014; Mantzios & Wilson, 2015a; Ouwens 

et al., 2015). Although the present study did display a rather small association of self-compassion and 

mindfulness with grazing and emotional eating, the two theoretical concepts may indeed be beneficial 

for patients who have a tendency to graze and emotionally eat (Mantzios, Egan, Bahia et al., 2018; 

Gouveia et al., 2019). The identification of grazing as a contributing factor towards weight gain was 

established over a decade ago (Saunders, 2004), but direct attention towards this behaviour within 

weight loss interventions has been minimal (Parker & Brennan, 2015). If grazing is a common and 

problematic behaviour amongst those who have obesity, it may explain why mindfulness and/or self-

compassion based interventions lead to weight loss (Mantzios & Wilson, 2015b; Rahimi-Ardabili et 

al., 2018), but it also highlights the demand for contemporary weight loss interventions to directly 

consider the element of grazing targeted interventions to overcome such problematic eating 

behaviours. Similarly, little research has been conducted on self-compassion and emotional eating, 

and previous findings in relation to mindfulness and emotional eating have been inconsistent 

(Kearney et al., 2012; Ouwens et al., 2015; Gouveia et al., 2019). However, the current findings are 

aligned with some previous research (Tak et al., 2015; Gouveia et al., 2019), suggesting that both self-

compassion and mindfulness may also be beneficial for those who are emotional eaters. Although, 

self-compassion did display non-significant relationships with other eating behaviours measured 

within the present study, such as external eating and sugar consumption, as well as a non-significant 

direct relationship with grazing when explored using mediation, this could potentially be attributed to 

the SCS not being specific to health behaviours, and that the items may prescribe different behaviour 

within the context of eating (Mantzios & Egan, 2017; Egan & Mantzios, 2018). Similarly, in the 

element of mindfulness, questions that explicitly associate mindfulness and eating may be more 

predictive of eating behaviours than mindfulness alone (Mantzios & Wilson, 2014), which could be 

one explanation for the non-significant association between mindfulness and other eating behaviours, 
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such as external eating and sugar consumption. Another explanation could be one that aligns with 

previous research that suggests general mindfulness is not sufficient enough to improve eating 

behaviours because the fundamental concepts of mindfulness do not promote any intentions to do so 

(Mantzios & Wilson, 2015a). Therefore, a more direct solution would be to focus on combining the 

two concepts and create targeted mindful eating interventions. 

 The current findings in relation to mindful eating and eating behaviours, such as external, 

emotional, fat consumption and grazing are consistent with previous research (O’Reilly et al., 2014; 

Warren et al., 2017). For example, previous literature has suggested that mindful eating may be a 

prominent factor in promoting healthier eating behaviours, and that weight loss interventions may be 

enhanced through the inclusion of specific mindful eating elements (Beshara et al., 2013; Pintado-

Cucarella & Rodriguez-Salgado, 2016). Mindful eating can assist people to become aware of their 

internal sensations, particularly hunger and satiety, which are important for healthy adaptive eating 

behaviours (Dalen et al., 2010; Kristeller & Wolever, 2011). Restrained eating was not associated 

with mindful eating or mindfulness and self-compassion. Given that previous research and theories 

have suggested restrained eating may pose as a risk for maladaptive eating behaviours and weight 

gain (Fairburn, 2008; Schur, Heckbert, & Goldberg, 2010), it may explain the non-association of 

restrained eating with the three positive psychological constructs, consistent with some previous 

research (Anderson et al., 2016). Surprisingly, a small and non-significant negative association 

between mindful eating and sugar consumption was found within the present study. Given that 

findings from previous research have suggested mindful eating may be a beneficial approach in 

reducing intake of sweet foods (Mason et al., 2016; Miller et al., 2012), the current findings based on 

the small and non-significant element are not as consistent. As such, more research specifically 

focusing on mindful eating and sugar intake may be required to establish a thorough understanding. 

Overall, identifying and developing mindful eating strategies may be easier for people to adhere to 

than generic mindfulness practices as they are more relevant to a specific need (i.e., eating) (e.g., 

Hong et al., 2011; Kristeller & Wolever, 2014; Mantzios & Wilson, 2014), and they often do not 

require intense training that is typically associated with general MBIs (Kabat-Zinn, 1990; Mantzios & 

Wilson, 2014).  
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3.7. Limitations and Future Directions 

 Three limitations were identified within the present study. The first limitation is that the 

current study was conducting only using patients who have obesity and are participating in weight 

management treatment. Participants who have obesity, but are not participating in weight 

management treatment or participants who are awaiting or have undergone bariatric surgery may 

present different findings, as well as people with obesity who have not displayed a motivation to 

regulate their food intake and weight (Gloy et al., 2013). To draw stronger conclusions, future 

research should replicate current findings amongst wider samples. Considering the association of 

bariatric patients and grazing, the findings of such a population may enable the embedment of 

targeted interventions. 

Furthermore, the cross-sectional nature of the present study precludes conclusions along 

causal lines. Future research should utilise experimental and longitudinal designs to explore self-

compassion, mindfulness and mindful eating constructs with an intention of altering eating 

behaviours.  

Finally, although self-report measures are often applied within eating and diet related 

research, they may be problematic, with the possibility of socially desirable responding. Future 

research should use physiological measurements that can be quantified in the amount of food 

consumed either through observations or naturalistic experiments.  

3.8. Conclusion 

 The findings from the present study suggest that self-compassion, mindfulness and mindful 

eating are associated with grazing and emotional eating, but the concept of mindful eating appears to 

have a particularly significant association with external eating and fat consumption. Understanding 

the association between the constructs of self-compassion, mindfulness and mindful eating with 

eating behaviours has important implications for weight loss and weight regulation interventions for 

patients who have clinical obesity, but the element of mindful eating may be particularly important in 

developing future eating behaviour programmes that will support the self-regulation of weight.  
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CHAPTER 4: EXPLORING MINDFULNESS AND VISUAL ATTENTIONAL BIASES 

TOWARDS FOOD CUES: PRELIMINARY FINDINGS 

4.1. Abstract 

Background: Constant exposure to HED food related cues is suggested to promote 

overeating and obesity. The present study explored whether using a mindful eating specific tool, 

namely MCD could reduce attentional biases towards food cues. Method: Forty-four participants 

were randomly assigned to either the mindfulness or control condition. All participant completed an 

eye-tracking paradigm, and their eye-movements towards food and non-food images were recorded. 

Results: The findings suggested participants who used the MCD significantly improved on their state 

mindfulness scores than those in the control condition. However, there were no significant differences 

in the maintenance of attentional biases towards food cues between the two conditions. Conclusion: 

Future research should explore whether using the MCD can overcome such attentional biases towards 

food cues by promoting healthier food choices and reducing energy intake.  

4.2. Background 

The worldwide obesity epidemic is suggested to be the result of the current “obesogenic” 

environment, which is often characterised with palatable and HED food items that are easily 

accessible and extensively advertised (Blundell et al., 2005; Swinburn et al., 2011; Werthmann et al., 

2011). Exposure to such foods and visual food related cues is proposed to stimulate food cravings, 

food intake, and in effect, weight gain (Polivy, Herman, & Coelho, 2008). The visualisation of HED 

foods or food cues are suggested to activate rewards pathways within brain regions (Berridge, 2009; 

Volkow & Wise, 2005). This concept stems from the incentive sensitization theory (Franken, 2003; 

Robinson & Berridge, 1993), which suggests that sensitization of the dopaminergic reward system 

increases the salience of reward related cues in the environment (e.g., HED foods), making them more 

appealing, thereby promoting cravings and consumption (Nijs & Franken, 2012; Robinson & 

Berridge, 2003). When translated onto a larger scale, presence of visual food related cues (such as 

advertisements), accessibility to HED foods, and reward seeking behaviour may lead to habitual 

overeating and obesity (Lehner, Balsters, Burgler, Hare, & Wenderoth, 2017; Robinson, Fischer, 
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Ahuja, Lesser, & Maniates, 2015). Therefore, exploring strategies that modify attentional biases 

towards food cues may be essential to promote healthier eating behaviours.  

Attentional biases for food related cues can be directly assessed using eye-tracking 

technology, and a number of studies have been conducted utilising eye-tracking methods to explore 

attentional processes around food stimuli (e.g., Baschnagel, 2013; Popien, Frayn, Ranson, & Sears, 

2015). For example, researchers have previously explored attentional biases between normal weight 

and overweight or obese populations, and found participants with obesity exhibited greater initial and 

maintained attention towards HED food images compared to non-food images than normal weight 

participants (Castellanos et al., 2009; Doolan, Breslin, Hanna, Murphy, & Gallagher, 2014; Nijs et al., 

2010; Werthmann et al., 2011). Similarly, obese participants with binge eating disorder appeared to 

display increased attentional bias towards food cues than obese participants without binge eating 

disorder (Deluchi, Costa, Friedman, Goncalves, & Bizarro, 2017). Furthermore, research exploring 

eating styles and visual attention suggests participants with high restrained eating and external eating 

traits direct attention faster towards HED food cues than non-food cues (e.g., Brignell, Griffiths, 

Bradley, & Mogg, 2009; Hollitt, Kemps, Tiggemann, Smeets, & Mills, 2010; Hou et al., 2011).  

More specifically, studies have examined the association between attentional biases towards 

HED foods and unhealthy eating, and findings have indicated a positive correlation between attention 

bias for HED foods and subsequent consumption of such foods, as well as increased BMI (Calitri, 

Pothos, Tapper, Brunstrom, & Rogers, 2010; Nijs et al., 2010). Research has suggested that changing 

attentional biases, particularly decreasing attentional biases for HED foods may assist in reducing 

consumption of unhealthy foods (Berridge, 2009; Kemp, Tiggemann, Orr, & Grear, 2014). For 

example, Kakoschke, Tiggemann and Grear (2014) trained participants to direct their attention either 

towards LED food cues or HED food cues, and found participants who attended to LED food cues 

increased their attention bias for such cues and consumed more healthy snacks than unhealthy snacks 

in comparison to those who attended HED food cues. Such findings suggest that inducing attentional 

bias for LED foods may translate into the consumption of healthier foods (Kemp et al., 2014; 

Kakoschke et al., 2014), making attentional training an effective method in promoting healthier eating 

behaviours. Manipulating attentional biases around food is feasible and has been explored in other 
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behavioural research that explored consumption and memory in attentive and mindful eating 

experiments (Higgs, 2015; Dutt et al., 2019).  

Mindfulness may be a notion that could potentially modify attentional biases towards food 

cues. The concept of mindfulness has been described as an awareness that emerges through 

purposefully paying attention to what is taking place in the present moment with a non-judgmental 

attitude (Kabat-Zinn, 1990). Over recent years, mindfulness has been suggested to be an effective 

strategy in promoting healthier eating behaviours through increased intake of fruit, reduced 

consumption of HED foods and control of impulsive reactions towards attractive but unhealthy foods 

(Dutt et al., 2019; Jenkins & Tapper, 2014; Jordan et al., 2014; Papies, Barsalou, & Custers, 2012). As 

a result of successfully promoting healthier eating behaviours, MBIs have also led to weight loss 

(Dalen et al., 2010; Daubenmier et al., 2011; Smith et al., 2017; Warren et al., 2017). However, some 

research has suggested that generic mindfulness practices, such as mindfulness body-scan may not 

necessarily achieve regulation around food (Marchiori & Papies, 2014) as they are not eating specific 

practices (Mantzios & Wilson, 2015a). Furthermore, mindfulness meditation is sometimes viewed as 

an additional chore that is effortful and time consuming, creating problems in participant engagement, 

and in turn, effecting eating behaviour and weight regulation (Mantzios & Wilson, 2015a). Research 

has since focused on brief meditative and non-meditative mindful eating practices, such as 

mindfulness-based decentring strategy and the MCD (Mantzios & Wilson, 2014; Tapper & Turner, 

2018). The MCD combines the concept of mindfulness, self-compassion and CLT (Mantzios & 

Wilson, 2014), and requires participants to simply consider or write the answers to the MCD items 

whilst eating (Hussein et al., 2017; Mantzios & Wilson, 2014; Mantzios et al., 2020). CLT describes 

an identification on a close or distant continuum (Liberman & Trope, 1998). Whilst close objects, 

events or individuals are represented as concrete; distant objects, events and individuals are portrayed 

as abstract. Abstract construals consider why actions are being performed, whereas concrete 

construals focuses on the how elements of one’s behaviour. Concrete construals are suggested to 

foster present centred awareness and require minimum judgment and rumination - elements that are 

similar to mindfulness (Brown & Ryan, 2003; Kabat-Zinn, 1990; Mantzios & Wilson, 2014). 

Furthermore, studies exploring the MCD have shown significant improvements in weight loss, 



 59 

mindfulness, self-compassion and anxiety (Mantzios & Wilson, 2014; Hussein et al., 2017). However, 

whether the MCD can reduce attentional biases towards food cues has not yet been explored. In fact, 

this appears to be the first study exploring the effect of mindfulness training on attentional biases 

towards food cues. 

 In an attempt to replicate previous findings, the present study firstly hypothesised that using 

the MCD would significantly increase state mindfulness when compared to the control condition. 

Second, it was predicted that all participants will display a greater initial attention towards HED food 

images than LED food images, but participants using the MCD would exhibit a reduced maintained 

attentional bias towards food cues than control participants.  

4.3. Method 

Participants3 

Participants attending a university in West Midlands, UK were recruited via an online 

research participation scheme at the institution, and they received course credit for their participation. 

Six participants were excluded from the final analysis because of missing data (see Data Preparation). 

The final sample consisted of 44 participants with an average BMI of M = 24.44 (SD = 4.67) and age 

of M = 23.61 (SD = 6.87). The sample size in the present study was based on the number of 

participants recruited in other similar studies exploring visual attentional biases towards food cues 

(e.g., Doolan et al., 2014). Participants self-identified ethnicities were: White or White British (n = 

21), Black African or Caribbean (n = 5), South Asian (n =10), Chinese (n = 3), Mixed Ethnicity (n = 

4) and not-specified (n = 1). The present study was approved by the University’s ethics committee 

(see Appendix B2), and informed consent was gained from all participants. 

Eligibility. Due to the nature of the study (i.e., attentional biases towards food cues), 

participants were informed via an information sheet and consent form that they were not eligible to 

participate if they had been diagnosed with an eating disorder, had any food allergies, intolerances or 

special dietary requirements. 

Experiment Conditions 

 
3 From Chapter 4 to Chapter 6, university students were recruited using an online research participation scheme, 
and participants were provided with 3 credits for their participation. 



 60 

Participants were randomly assigned to either the mindfulness condition (n = 22; female = 21, 

male = 1) or the control condition (n = 22; female = 17, male = 5). Participants in the mindfulness 

condition received a modified version of the original MCD (Mantzios et al., 2020). The modified 

MCD was initially developed for chocolate consumption (Mantzios et al., 2020), but for the purpose 

of this study, “chocolate” was simply rephrased with “raisin” (Appendix C1; see Table 4.1). 

Participants were asked to simply consider (instead of write) the answers to the questions of the 

modified MCD (Hussein et al., 2017; Mantzios et al., 2020). In the control condition, participants 

received a newspaper article concerning carbon emission, and this newspaper article was chosen 

because of its similarity in length of the modified MCD and its absence of food or eating related 

matters (Robinson, Kersbergen, & Higgs, 2014).  

Measures 

 Participant demographic form. Participants were asked questions regarding their gender, 

age, height, weight and ethnicity in order to assess their BMI and background information. 

Hunger. To assess hunger, participants were asked at the start of the experimental session 

“How hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely 

hungry).  

SMS (Tanay & Bernstein, 2013). Participants completed the SMS before (pre) and after 

(post) engaging with the reading materials (i.e., MCD or newspaper article). Please see Chapter 2 for 

a full description of the SMS. The present study produced an alpha of pre - (α =.93) and post - (α 

=.93).  

 DFS-SQ (Francis & Stevenson, 2013). To control for any differences between conditions 

and any effect that fat and sugar consumption could have on the results, DFS-SQ was administrated. 

Please see Chapter 2 for a full description of the DFS-SQ. The present study produced an overall 

alpha of (α = .74).  
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Table 4.1. 

Questions Presented to Participants in the Mindfulness Condition 

Mindful Construal Diary - Raisin (MCD - R) 
How does it smell?  
 
What is the texture of it?  
 
How does it taste?  
 
How patient am I now that thoughts and feelings are not allowing me to experience the pleasure of 
eating this raisin?  
 
How important is it for me and all people to experience and eat raisin this way?  
 
How is this snack important right now? 

 

Experimental Task 

 Visual task: Free exploration paradigm. The pictorial stimuli used in the critical trials 

consisted of 20 LED food images (e.g., banana, green beans) and 20 HED food images (e.g., 

doughnuts, burger) (see Appendix D). Each food image was closely matched with a non-food image 

for colour, size and complexity, and included items, such as tools and stationary (Castellanos et al., 

2009; Doolan et al., 2014). An additional 20 images of nature scenes that were unrelated to food were 

used as filler images, and were randomly paired with both food and non-food images to vary the task 

and reduce monotony (Castellanos et al., 2009). All images used in the filler trials were different from 

those used in the critical trials, and each stimulus was presented equally often on the left and right 

side of the screen. Eye-movement data was collected using a Tobii Pro X3-120 screen based eye-

tracker (Tobii Technology, Stockholm, Sweden). Participants were seated in front of the Tobii 

monitor at a distance of approximately 60 cm, and a 9-point calibration with subsequent validation 

procedure was conducted for each participant prior to the visual task. After calibration, each trial 

began with a central fixation cross for 1000 ms, followed by the image pairs for 2000 ms (see Figure 

4.1). Participants were instructed to look at the fixation cross at the start of each trial and then freely 

explore the following stimuli presented (Hummel, Ehret, Zerweck, Winter, & Stroebele-Benschop, 

2018; Schag et al., 2013; Schmidt, Luthold, Kittel, Tetzlaff, & Hilbert, 2016). The order of trials was 
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randomised for each participant. All food and non-food images used in the visual task had a resolution 

of 600 × 450 pixels, and were taken from a database designed for experimental research on eating and 

appetite (Blechert, Meule, Busch, & Ohla, 2014).  

 

Figure 4.1. 

Example of Trials 

 

Note. A fixation cross is shown in the middle of the screen (for 1000 ms) followed with a LED vs 

non-food trial (for 2000 ms) and HED vs non-food trial (for 2000 ms).  

 

Procedure 

 The study was advertised as an experiment investigating the effect of consumption on 

attention biases towards different images, such as stationary, nature and food, and was deliberately 

kept vague in order to prevent participants from predicting the true am of the study. Experimental 

sessions took place between 10am and 3pm, lasting approximately 20 minutes. Upon arrival, 

participants received an information sheet, and after providing informed consent, their height and 

weight was measured using a stadiometer and digital scale. Next, participants completed demographic 

questions, a hunger measure and SMS. Once participants completed those measures, they were asked 

to either read the modified MCD (mindfulness condition) or a newspaper article (control condition) 

for 1 minute prior to receiving a raisin in order to familiarise themselves with the reading material. 

Participants were then provided with a single raisin in a bowl, and continued engaging with either the 

MCD or newspaper article for another 4 minutes whilst eating their raisin. Next, participants 

completed another SMS, and were instructed to complete the visual task (as discussed under 
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Experimental Task). After finishing the visual task, participants completed the DFS-SQ scale, and 

they were debriefed and thanked for their participation.  

Data Preparation – Visual Task 

 Each participant was shown a total of 60 trials (20 LED food images vs non-food images; 20 

HED food vs non-food images; 20 fillers vs food and non-food images). Eye-movement data from 

filler trials was discarded. No eye-movement data was collected for six participants (mindfulness n = 

3; control n = 3) because of calibration difficulties. Two dependent measures were obtained from the 

eye-movement data: gaze direction bias and gaze duration bias (Castellanos et al., 2009; Doolan et al., 

2014; Nijs et al., 2010). Gaze direction bias is the initial attentional orientation, and was calculated 

using the number of trials in which the first fixation was directed towards a food image as a 

proportion of all trials in which the first fixation was made to either the food or non-food image 

(direction bias score: > 0.5 reflects orientating bias towards food images; = 0.5 indicates no bias; < 

0.5 represents orientating bias towards non-food images). Gaze duration bias is the maintenance of 

attention, and was calculated using the average gaze duration towards a food image across all trials as 

a proportion of the average gaze duration to all food and non-food images (duration bias score: > 0.5 

reflects maintained attention towards food images; = 0.5 indicates no bias; < 0.5 represents 

maintained attention towards non-food images).  

4.4. Data Analysis 

 Chi square analysis was used to account for differences in gender between the two conditions, 

and t-tests were conducted to explore for differences in hunger, BMI, age and fat and sugar 

consumption. 2 X 2 ANOVAs were conducted to test for differences in state mindfulness, gaze 

direction bias and gaze duration bias between the two conditions. Participants’ hunger and 

characteristics were also tested as covariates using ANCOVA to assess whether they had any effect 

on the dependent variables. All analyses were conducted using SPSS v24.  

4.5. Results 

Participant Characteristics  
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Chi square analysis showed that gender did not significantly differ between the mindfulness 

and control conditions c2 (1) = 3.09, p = .08. T-tests found no significant differences in hunger, BMI 

and fat and sugar consumption between the two conditions: all p > .06 (see Table 4.2). There was a 

significant difference in age t(27.37) = - 2.17, p = .04, d = .70, whereby age was lower in the 

mindfulness condition than the control condition. Inclusion of participants’ hunger, gender, BMI, age 

and fat and sugar consumption as covariates in the analyses did not affect the observed results for any 

of the dependent measures, and are thus not discussed further.  

State Mindfulness 

A 2 (condition: mindfulness, control) X 2 (time: pre, post) mixed design ANOVA was carried 

out to explore the effects of the MCD on state mindfulness. There was a significant interaction 

between condition and time F(1, 42) = 5.40, p = .03, ηp
2 = .11, with mindfulness scores increasing 

significantly amongst participants within the post mindfulness condition. There was a significant main 

effect for time F(1, 42) = 7.10, p = .01, ηp
2 = .15, but no significant main effect between conditions 

F(1, 42) = .10, p = .76 (see Table 4.3). 

 

Table 4.2. 

Measures of Participant Hunger and Characteristics Between Mindfulness and Control Conditions 

 M, (SD) - Mindfulness 

(n = 22) 

M, (SD) - Control  

(n = 22) 

p 

Hunger 1.64, (.79) 2.14, (.89) .06 

BMI 23.82, (4.47) 25.03, (4.89) .40 

Age* 21.45, (3.42) 25.77, (8.67) .04 

Fat and sugar 

consumption 

58.00, (12.11) 59.09, (8.22) .73 

Note. M and SD are used to represent mean and standard deviation, respectively. * indicates 

significant difference between conditions.   
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Table 4.3. 

Pre and Post Measures of SMS Between Mindfulness and Control Conditions 

 M, (SD) – Mindfulness 

(n = 22) 

M, (SD) – Control 

(n = 22) 

Pre 63.14, (17.02) 67.45, (15.39) 

Post 75.14, (13.32) 68.27, (17.29) 

Note. M and SD are used to represent mean and standard deviation, respectively. 

 

Gaze Directional Bias  

A 2 (condition: mindfulness, control) X 2 (food image energy density: LED, HED) mixed 

design ANOVA was carried out, with the condition being a between subjects factor and food image 

energy density being a repeated measures factor (see Table 4.4). There was a significant main effect 

for food image energy density F(1, 42) = 4.83, p = .03, ηp
2 = .10, with all participants regardless of 

condition demonstrating greater bias towards HED food images (M = .52, SD = .16) than LED food 

images (M = .46, SD = .14). There was no significant interaction between condition and food image 

energy density F(1, 42) = .79, p = .38, and no significant main effect between conditions F(1, 42) = 

1.02, p = .32.  

Gaze Duration Bias 

A 2 (condition: mindfulness, control) X 2 (food image energy density : LED, HED) mixed 

design ANOVA was carried out, with the condition being a between subjects factor and food image 

energy density being a repeated measures factor. There was no significant interaction between 

condition and food image energy density F(1, 42) = 2.79, p = .10, no main effect for food image 

energy density F(1, 42) = .34, p = .56, and no main effect between conditions F(1, 42) = 1.81, p = .19 

(see Table 4.4).   
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Table 4.4. 

Attention Bias Measures of Participants Between Mindfulness and Control Conditions 

 M, (SD) - Mindfulness (n = 22) M, (SD) - Control (n = 22) 

Gaze direction bias   

LED .47, (.13) .46, (.15) 

HED .55, (.17) .49, (.14) 

Gaze duration time (ms)   

LED food 216.37, (80.09) 198.64, (67.35) 

HED food 215.00, (91.01) 198.64, (75.86) 

LED non-food 198.18, (59.25) 182.73, (67.41) 

HED non-food 208.64, (67.77) 175.01, (58.69) 

Gaze duration bias   

LED .52, (.03) .52, (.04) 

HED .50, (.03) .53, (.04) 

Note. M and SD are used to represent mean and standard deviation, respectively. LED – low energy 

density; HED – high energy density. 

 

4.6. Discussion 

The present study was the first to investigate the effect of mindfulness on attentional biases 

towards food cues using eye-tracking as a direct assessment of visual attention. The findings indicated 

participants who used the MCD improved significantly on their state mindfulness than those in the 

control condition. Further in support of the hypotheses, the results from the eye-movement data 

demonstrated that all participants exhibited a greater initial attentional bias towards HED food images 

than LED food images. Contrary to the hypotheses, the findings indicated no significant differences in 

the maintenance of attentional biases towards food cues between participants in the mindfulness 

condition and those in the control condition. Participants’ hunger and other characteristics, such as 

gender, BMI, age and fat and sugar consumption displayed no significant effect on the findings.  
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The increase in state mindfulness scores after using the MCD is consistent with previous 

findings, which found the MCD to successfully induce mindfulness both longitudinally and within 

experimental settings (Hussein et al., 2017; Mantzios & Wilson, 2014). The components of the MCD 

follow the concepts of mainstream mindfulness training, but simply without the element of 

meditational practice, and instead incorporate concrete construals (Freitas et al, 2004). Concrete 

construals have been suggested to be suitable in elevating mindfulness as they promote attention to 

the present moment (Schmeichel et al., 2011), and focus on the how element of one’s behaviour, 

which often does not require further judgment or rumination, and is thus similar to what mindfulness 

aims to achieve during contemplative practices (Brown & Ryan, 2003; Kabat-Zinn, 1990). 

Participants orientating greater initial attentional bias towards HED food cues over LED food 

cues is coherent with the previous findings (Castellanos et al., 2009; Nijs et al., 2010) and the theory 

of incentive sensitisation (Robinson & Berridge, 1993). As HED foods tend to be higher in fat and 

sugar, they are suggested to activate reward pathways within the brain (Doolan et al., 2014; Volkow 

& Wise, 2005), and as a result HED food cues become more appealing and receive greater initial 

attention (Berridge, 2009). 

The results indicating that mindfulness did not affect the maintenance of attentional bias 

towards food cues is surprising given that previous findings have concluded mindfulness to be a 

prominent factor in promoting healthier eating behaviours (Jordan et al., 2014; Dutt et al., 2019; 

Mantzios et al., 2019; Mantzios et al., 2020). However, there are factors which need to be considered 

that may have contributed towards the non-significant findings on the maintenance of attentional bias 

toward food cues, such as duration of the stimuli presentation and the eating behavioural patterns of 

participants. The pictorial stimuli in the current study was presented for 2000 ms, and whilst many 

researchers have indicated that stimuli presented for 1000 ms or longer is suitable to investigate 

maintained attention (Castellanos et al., 2009; Doolan et al., 2014), others have conflicting 

interpretations, with suggestions that 500 ms of stimuli presentation is an appropriate measure of 

maintained attention (Field & Cox, 2008; Koster, De Raedt, Goeleven, Franck, & Crombez, 2005). 

The difference of interpretation has also led to conflicting conclusions, with some researchers finding 

significant main effects between weight groups on their attentional biases towards food cues using 
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stimuli presented for 500 ms (Nijs et al., 2010), and others finding no significant differences between 

weight groups and their attention biases towards food cues after a stimuli presentation of 2000 ms 

(Castellanos et al., 2009). Similarly, studies using more comprehensive eye-tracking methodologies 

by employing a visual probe task (an indirect measure of attention) to explore attentional measures 

towards food cues found different results despite both methods being used within the same participant 

pool (e.g., Doolan et al., 2014). Therefore, suggesting that length of stimuli presentation and even the 

type of methodology used to measure attention towards food cues can affect the results obtained, and 

future studies are indeed required to identify the most accurate measure of attentional biases towards 

food cues, or even run two durations of the same paradigm when using mindfulness.  

Although hunger, BMI and fat and sugar consumption did not appear to have any impact on 

the current findings, other eating behaviours could have potentially contributed towards the non-

significant differences of maintained attentional biases towards food cues between the mindfulness 

and control condition. For example, research has suggested mindfulness is an element that can assist 

with problematic eating behaviours, such as emotional, external and restrained eating (Alberts et al., 

2012; Lattimore, Fisher, & Malinowski, 2011; Ouwens et al., 2015). Further evidence on eating 

behaviours has indicated greater attentional biases towards food cues amongst those who are high 

emotional and external eaters (Brignell, Griffiths, Bradley, & Mogg, 2009; Hou et al., 2011; Hummel 

et al., 2018; Nijs, Franken, & Muris, 2009), and mixed findings amongst restrained eaters, with some 

evidence suggesting a greater attentional bias towards HED foods, and others showing no significant 

differences (Hollit, Kemps, Tiggemann, Smeets, & Mills, 2010; Werthmann et al., 2013). Therefore, 

exploring the effects of eating behaviours (i.e., emotional, external and restrained) on brief 

mindfulness training and attention biases towards food cues may be beneficial for any future research.  

A final factor that should be considered when interpreting the present findings is that although 

the MCD did not reduce attentional biases towards food cues, there is evidence suggesting that the 

MCD can modify consumption of HED foods and assist with weight regulation (Mantzios & Wilson, 

2014; Mantzios et al., 2020). Thus, using the MCD to promote actual intake of healthier foods may 

assist in overcoming the apparent attentional biases towards food cues, and should be investigated in 

any future research.  
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4.7. Limitations and Future Directions 

 There are a number of limitations and potential avenues for future research that need to be 

considered. First, this study was conducted in a controlled laboratory setting whereby participants 

were facing a computer with a screen-based eye-tracking device, suggesting a lack of ecological 

validity. Future research should consider using methodologies that resemble more naturalistic 

settings. This could potentially be achieved through participants traversing a real-life setting whilst 

wearing an eye-tracking apparatus (Graham, Orquin, & Visschers, 2012) or even using the concept of 

virtual reality, whereby participants perform shopping tasks or are simply presented with 

advertisements of foods whilst measuring their visual attention (Folkvord, Anschutz, Boyland, Kelly, 

& Buijzen, 2016; van Herpen, van den Broken, van Trijp, & Yu, 2016). 

  Furthermore, comparing attentional biases towards food cues between a mindful eating 

practice condition and a control condition which was not exposed to any food related reading material 

may be another limitation. Although it is common to use non-food related materials as a control 

stimulus in eating behaviour research (e.g., Dutt et al., 2019; Mantzios et al., 2020; Marchiori & 

Papies, 2014, Robinson, Fleming, & Higgs, 2014), the difference between reading the MCD and 

reading materials related to either healthy foods, unhealthy foods or even a neutral food article would 

have been beneficial in further understanding attentional biases towards food cues. It is suggested that 

attentional biases are observed through task relevant objects (Beck & Kastner, 2009; Hickey, 

Chelazzi, & Theeuwes, 2010). For example, Kumar, Higgs, Rutters, and Humphreys (2016) found 

food related objects deployed increased visual attention towards food cues, whereby merely thinking 

about food modulated the extent to which attention was captured, and holding specific information 

caused attention to be automatically drawn towards food stimuli (Higgs, Dolmans, Humphreys, & 

Rutters, 2015; Higgs, Rutters, Thomas, Naish, & Humphreys, 2012; Rutters, Kumar, Higgs, & 

Humphreys, 2014). Similarly, Werthmann, Field, Roefs, Nederkoorn, and Jansen (2014) found 

manipulating attentional bias for food cues increased cravings and food intake, suggesting a link 

between attention for food and food intake. Such evidence appears to indicate that attentional biases 

towards food stimuli can be created when one is exposed or primed to food related content (in the 

case of the present study, the MCD). However, as the findings from the present study suggested no 



 70 

significant differences in attentional biases towards food cues between the mindfulness and control 

condition, it could be proposed that exposure to food related content whilst being mindful may be as 

effective as exposure to non-food stimuli in enabling people to be less biased towards food cues and 

ultimately consume less. Therefore, future research should also use a control condition exposed to a 

food related article, and explore any potential effects or differences in attentional biases towards food 

cues. 

Another limitation of the present study is that it focuses predominantly on healthy female 

undergraduates, minimising the implications of this research to future directions. Research has shown 

differences in visual attention toward food cues between both male and female healthy weight and 

overweight or obese participants (Castellanos et al., 2009; Doolan et al., 2014; Nijs et al., 2010). 

Future research should explore the effectiveness of the MCD and visual attention on food cues in all 

healthy weight and overweight or obese mixed-gender populations. 

Finally, future research could explore the long term effects of using the MCD on attentional 

biases towards food cues. Previous research has displayed the long terms benefits of using the MCD 

on mindfulness, weight loss and weight regulation (Mantzios & Wilson, 2014). Thus, priming 

participants with the MCD over a longer period of time could also potentially improve their 

attentional biases towards food cues.  

4.8. Conclusion 

 In conclusion, the present study found that participants orientated a greater directional 

attention bias towards HED food images than LED food images, and the maintenance of attentional 

bias towards food cues did not appear to be significantly affected by mindfulness, specifically the 

MCD. Given the abundance of food cues within the contemporary environment, future research 

should investigate whether the MCD can overcome attentional biases towards food cues by promoting 

the consumption of healthier food choices and reduced energy intake.   
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CHAPTER 5: EXPLORING MINDFULNESS AND THE PORTION SIZE EFFECT 

5.1. Abstract 

Background: Previous research exploring general mindfulness interventions to reduce the 

portion size effect were found to be limiting in drawing clear conclusions. In this research, it was 

hypothesised that using a mindful eating specific intervention, namely MCD would reduce the portion 

size effect on energy intake when compared to control conditions. Method: One-hundred and seven 

participants were randomly assigned to one of four conditions (i.e., small portion – control, small 

portion - mindfulness, large portion - control, or large portion – mindfulness) and were served peanut 

M&Ms. Results: Participants in the large portion – control condition exhibited greater energy intake 

than participants in the small portion – control condition, but using the MCD appeared to reduce the 

portion size effect, with no significant differences in energy intake between those in the small portion 

and large portion - mindfulness conditions. However, there was a slight (i.e., non-significant) trend 

apparent for participants in the small portion - mindfulness condition to consume more than those in 

the large portion - mindfulness condition. Furthermore, there were no significant differences in energy 

intake between participants in the large portion – mindfulness condition and those in in the large 

portion – control condition. Conclusion: The results from the current study suggest mindful eating 

interventions may propose as a preliminary effective mean of reducing energy intake. However, more 

research is warranted using enhanced and controlled experiments in regulating healthier eating 

practices. Limitations and future research directions are discussed. 

5.2. Background 

Portion size is a factor that has often been identified as a contributor towards weight gain and 

obesity (e.g., Barbara & Pourshahidi, 2014; Young & Nestle, 2002). Research has shown that package 

sizes sold in supermarkets and portions served in restaurants have significantly increased in recent 

decades (e.g. Vermeer, Steenhuis, & Poleman, 2014). This is problematic, with research 

demonstrating that when participants are presented with larger portions, they consume 12% to 23% 

more, and fail to compensate for such excess energy intake in subsequent meals (e.g., Hetherington & 

Blundell-Birtill, 2018). This phenomenon of increasing energy intake simply based on portion size 
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has been described as the “portion size effect”, and it has shown to be indiscriminate between people 

(i.e., gender, BMI) and food types (i.e., pasta, popcorn, chocolate - Zlatevska, Dubelaar, & Holden, 

2014). International public health debates on changes in portion sizes have been held, but have not yet 

been agreed upon, and until there is a consensus in reducing portion sizes across public policy makers 

and the food industry, it is deemed to be imperative to explore methods that can assist people to 

recognise and respond to larger portion sizes.  

There are suggested to be several mechanisms underlying the portion size effect (English, 

Lasschujit, & Keller, 2015; Herman, Polivy, Pliner, & Vartanian, 2015). One mechanism behind why 

people overconsume when presented with larger portions is suggested to be appropriateness; that is, 

participants believe that the portion served to them is an indicator as to how much one should 

consume regardless of hunger and satiety sensations (Herman & Polivy, 2005). The portion size acts 

as a consumption norm, so the larger the portion served, the more likely people are to increase their 

consumption, especially amongst those who do not pay much attention to how much they are eating 

(Wansink & van Ittersum, 2007). Visual cues are also a mechanism that can result in portion size 

influencing food intake. For example, participants have shown to rate larger portions of food as more 

appealing and reported a higher desire to eat them compared to smaller portions of the same foods 

(Burger, Cornier, Ingebrigtsen, & Johnson, 2011). Other research has suggested that the mere 

presence of food can trigger desires to eat, suggesting that people may eat simply because it is 

available and present (Wansink, Painter, & North, 2005). 

Several studies have since investigated methods to modifying the food environment to reduce 

the magnitude of the portion size effect. For example, Stroebele, Ogden, and Hill (2009) proposed 

that initial exposure to portion controlled packages reduced intake of subsequent larger packages. 

Other research has suggested the process of anchoring can impact the portion size effect and 

subsequently reduce peoples’ intake (Marchiori, Papies. & Klein, 2014). Furthermore, research led by 

Spanos, Kenda, and Vartanian (2015) found serving size label reduced the portion size effect, but this 

effect was only present when servings were labelled as larger opposed to smaller. In another study, 

Marchiori and Papies (2014) proposed that the mechanisms underlying the portion size effect 

indicated the presence of mindless eating behaviours. As a result, an alternative strategy that has been 
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suggested in reducing the portion size effect is to place a greater focus on internal cues, such as 

hunger and satiety, which may assist in increasing peoples’ awareness regarding their experience with 

food. Thus, this might reduce the influence of external cues, such as attractiveness, which may in turn 

diminish the effects of unhealthy eating (Dalen et al., 2010). 

One method that has been widely used in increasing awareness is mindfulness (Kabat-Zinn, 

1990). Mindfulness has been described as purposely paying attention to one’s present moment 

experience with an open, non-judgmental and accepting attitude (e.g., Bishop et al., 2004; Brown & 

Ryan, 2003; Kabat-Zinn, 1990). More specifically, research on mindful eating appears promising, 

with mindful interventions demonstrating significant changes in weight loss and increases in 

mindfulness and cognitive restraint around food (Dalen et al., 2010; Mantzios & Wilson, 2014; 

Timmerman & Brown, 2012). Some research has focused specifically on the impact of mindfulness in 

regulating portion size effect (Marchiori & Papies, 2014; Cavanagh et al., 2014). For example, 

Cavanagh et al. (2014) compared a brief education on internal and external influences on food intake 

and a brief mindfulness raisin exercise, in addition to reading a brochure about mindfulness. The 

results demonstrated that there were no significant reductions in portion size consumption. Similarly, 

Marchiori and Papies (2014) used a brief MBI, namely the body-scan meditation, an exercise which 

involves gaining awareness of one’s body in the present moment. The findings showed that the MBI 

had no significant impact on the portion size effect, but did reduce the effects of hunger for eating 

unhealthily (Marchiori & Papier, 2014). Such results could suggest that perhaps generic mindful 

exercises are not effective in reducing the portion size effect because they are not specific to eating 

behaviours (Mantzios & Wilson, 2015a), leading researchers to explore more targeted eating specific 

mindfulness interventions (Kristeller et al., 2014). 

Mantzios and Wilson (2014) combined mindfulness and self-compassion with CLT to 

develop a tool that was specifically related to mindful eating, namely MCD. CLT describes an 

identification on a close or distant continuum (Liberman & Trope, 1998). Whilst close objects, events 

or individuals are represented as concrete; distant objects, events and individuals are portrayed as 

abstract. Abstract construals consider why actions are being performed, whereas concrete construals 

focus on how they carry out behaviour (Freitas et al., 2004). Mantzios and Wilson (2014) suggest that 
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concrete construals are suitable in promoting mindfulness because of two main factors. Firstly, 

concrete construals promote attention to the present moment (Schmeichel et al., 2011), similarly to 

what mindfulness aims to achieve (e.g., Brown & Ryan, 2003). Secondly, by focusing on the how 

aspect of one’s behaviour, concrete construals do not often require further judgment or rumination, 

which is also an element similarly associated with mindfulness (Brown & Ryan, 2003; Kabat-Zinn, 

1990). Furthermore, research has found that interacting with the MCD through either writing out the 

answers or by simply considering the answers to the mindful construal questions whilst eating has 

improved with both state and trait mindfulness, lower energy intake and weight regulation (Hussein et 

al., 2017; Mantzios et al., 2020; Mantzios & Wilson, 2014). However, research has not yet explored 

the impact of the MCD on portion size effect. Engaging with the MCD by simply considering 

questions related to mindfulness, hunger, taste, and healthiness of a HED snack presented may be 

sufficient to overcome the mechanisms underlying the portion size effect, and promote relying and 

placing a greater focus upon internal cues of hunger and satiety. 

Therefore, the present study will explore whether using the MCD could directly influence the 

portion size effect. It was hypothesised, participants who are served a larger portion of M&Ms will 

exhibit a greater energy intake than those who are served a smaller portion, but engaging with the 

MCD will significantly reduce the portion size effect. 

5.3. Method 

Participants 

Participants attending a university in West Midlands, UK were recruited via an online 

research participation scheme at the institution, and they received course credit for their participation. 

Thirteen participants were excluded from the final analysis as they did not follow all the instructions 

provided by the researcher. The final sample consisted of 107 participants with an average BMI of M 

= 24.89 (SD = 5.96) and an age of M = 20.80 (SD = 4.47). The sample size was based on the number 

of participants recruited in other similar studies (e.g., Marchiori & Papies, 2014; Marchiori, Corneille, 

& Klein, 2012). Participants in the current study were of different ethnicities: White British (n = 59), 

South Asian (n = 26), Black African or Caribbean (n = 11), Mixed Ethnicity (n = 6), Chinese (n = 1), 
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Middle Eastern (n = 2) and not specified (n = 2). The present study was approved by the University’s 

ethics committee (see Appendix B3), and informed consent was gained from all participants.  

Eligibility. Due to the nature of the study (i.e., presence of food), participants were informed 

via an information sheet and consent form that they were not eligible to participate if they had been 

diagnosed with an eating disorder, or if they had any nut allergies.  

Experimental Conditions 

 Participants were randomly assigned to one of the four conditions: small portion – control 

condition (n = 28; female = 24, male = 4; condition 1), small portion – mindfulness condition (n = 27; 

female = 17, male = 10; condition 2), large portion – control condition (n = 24; female = 18, male = 6; 

condition 3) and large portion – mindfulness condition (n = 28; female = 24, male = 4; condition 4). 

Participants in the mindfulness conditions received the original MCD (as opposed to the modified 

version used in Chapter 4), consisting of questions surrounding mindfulness awareness and concrete 

construals (see Appendix C2; see Table 5.1). The modified version of the MCD used in Chapter 4 was 

designed to promote a mindful eating experience during the intake of a single raisin, as opposed to the 

original MCD designed to enhance a mindful eating experience during usual intake (Mantzios & 

Wilson, 2014). Participants were required to simply consider (instead of write) their answers to all 

questions of the MCD (Hussein et al., 2017; Mantzios et al., 2020; see Chapter 4). Participants in the 

control conditions were provided with a newspaper article (concerning diesel cars), and the newspaper 

article was chosen because it matched the length of the MCD but avoided any discussion of food or 

eating related matters.  
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Table 5.1. 

Questions Presented to Participants in the Mindfulness Condition 

Mindful Construal Diary (MCD) 

How does this snack taste? 

How does this snack smell? 

What are the colours and texture of it? 

How could this snack be better right now? 

How could this snack be healthier right now? 

How do you feel and what passes through your mind now that you are eating this snack? 

How important is it for me and all people to eat healthy? 

How kind are you to yourself now that you eat this snack? 

How understanding and kind are my thoughts and feelings now that I am eating this snack? 

How understanding and patient am I now that thoughts and feelings are intruding this pleasurable 

experience? 

How understanding and patient am I now that this snack is not a satisfying experience? 

How do I show kindness to myself now that I am eating healthily? 

How important is this snack right now? 

 

Food and Portion Size 

 Participants were provided with Peanut M&Ms, and they were served as one of two portion 

sizes. Participants in the small portion conditions were served 300g (1,500kCal) and participants in 

the large portion conditions were served 600g (3,000kCal). Such portion sizes were provided in order 

to prevent artificially limited intake and to avoid participants from noticing the amount of M&Ms 

eaten from the bowl (Adam & Leary, 2007). Both small and large portions of M&Ms were provided 

in a clear plastic bowl with the size amounting to: length 30.48cm x width 30.48cm x depth 11.43 cm.  

Measures 

Participant demographic form. Participants were asked questions regarding their age, 

height, weight, gender and ethnicity in order to assess their BMI and background information. 

 Hunger. To assess hunger, participants were asked at the start of the experimental session 

“How hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely 

hungry).  



 77 

 FFMQ-SF (Bohlmeijer, et al., 2011). To control for any differences between conditions and 

any effect that trait mindfulness could have on the results, FFMQ-SF was administrated. Please see 

Chapter 2 for a full description of the FFMQ-SF. The present study produced an overall alpha of (α = 

.71). 

 MES (Hulbert-Williams et al., 2014). To control for any differences between conditions 

and any effect that mindful eating could have on the results, MES was administrated. Please see 

Chapter 2 for a full description of the MES. The present study produced an overall alpha of (α = .85). 

Procedure 

The study was advertised as an experiment regarding food and personality, and was 

deliberately kept vague in order to prevent participants from predicting the true aim of the study. 

Experimental sessions took place between 2pm and 4pm and lasted approximately 25 minutes. Upon 

arrival, participants received an information sheet, and after providing informed consent, they were 

seated in individual cubicles. Participant’s height and weight was measured in cm and kg using a 

stadiometer and a digital scale, and they were then instructed to complete a participant demographic 

form and a hunger measure. Next, depending on the conditions participants were asked to either read 

the MCD (mindfulness conditions) or a newspaper article (control conditions) for 2 minutes prior to 

receiving the M&Ms in order to familiarise themselves with the reading materials. All participants 

were then provided with M&Ms, amounting 300g or 600g, depending on the portion size condition, 

and they were asked to continue engaging with the reading materials whilst eating for another 5 

minutes. A total 7 minutes framework to read and engage with the MCD was deemed to be 

appropriate based on previous research that has shown a similar time frame to result in significant 

improvements in state mindfulness (Hussein et al., 2017; also see Chapter 4). Participants were told 

they could eat as much M&Ms as they like. After 5 minutes, the experimenter asked participants to 

finish eating, and they were asked to respond to questionnaires regarding mindfulness (i.e., FFMQ-

SF) and mindful eating (i.e., MES). Once participants had completed the questionnaires, they were 

debriefed and thanked for their participation.  
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5.4. Data Analysis 

The consumption of M&Ms was initially measured in grams, and this was determined by 

calculating the difference in weight of each bowl between the start and end of each experimental 

session. The grams consumed were then multiplied by 5.12 (obtained from manufacturers package 

information) in order to get a measure of total calories (kCal) consumed. Chi square was used to 

account for differences in gender across the four conditions, and one way between group ANOVAs 

were conducted to test for differences in hunger, BMI, age, mindfulness and mindful eating. 

Furthermore, a 2 X 2 ANOVA was planned to test the effect of mindfulness and portion size on 

energy intake, and any significant findings were followed up with Tukey HSD tests. Hunger and 

participant characteristics were tested as covariates to assess whether they had any effect on energy 

intake, and any effects observed were followed up with subsequent analyses. All analyses were 

conducted using SPSS v24. 

5.5. Results 

Participant Characteristics 

Chi Square analysis showed that gender did not significantly differ across all conditions, X2 

(3) = 5.54, p = .14. One way between group ANOVAs found no significant differences across 

conditions in participants’ hunger, BMI, age, mindfulness and mindful eating: all p > .27 (see Table 

5.2). Hunger, BMI, age and mindfulness were tested as covariates, and were found to have no 

significant effect on participants’ energy intake across the conditions, and are therefore not discussed 

any further.  

Energy Intake4 

A 2 (condition: mindfulness, control) X 2 (portion size: small, large) between subjects’ 

ANOVA was conducted to explore the effects of mindfulness and portion size on energy intake. 

There was a significant interaction between condition and portion size on energy intake F(1, 103) = 

5.55, p = .02, ηp
2 = .05. There was no significant main effect between conditions F(1, 103) = .17, p = 

 
4 From Chapter 5 to Chapter 8, “Energy Intake”, “Food Intake”, “Chocolate Intake”, “Intake” and 
“Consumption” refers to both grams and calories consumed. 
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.68, and there was no significant main effect between portion size F(1, 103) = 1.87, p = .18 (see Table 

5.3). 

A post hoc comparison using Tukey HSD was conducted to explore participants’ energy 

intake across the four conditions: small portion – control, small portion – mindfulness, large portion – 

control, and large portion – mindfulness conditions. As Figure 5.1 shows, the findings suggested 

participants in the large portion – control condition exhibited greater energy intake than those in the 

small portion – control condition (p = .05), but no significant differences in energy intake were found 

between participants in the small portion – mindfulness condition and those in the large portion – 

mindfulness condition (p = .89). There were also no significant differences in energy intake between 

participants in the small portion – control condition and small portion – mindfulness condition (p = 

.51), or between those in the large portion – control condition and large portion – mindfulness 

condition (p = .23). Therefore, suggesting that energy intake differences were only significantly 

apparent between participants in the small and large portion control conditions.   
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Table 5.2. 

Measures of Participant Hunger and Characteristics Across Small and Large Portions – Control 

and Mindfulness Conditions 

 M, (SD) – 

(C1) - Small 

Portion 

Control  

(n = 28) 

M, (SD) – 

(C2) - Small 

Portion 

Mindfulness 

(n = 27) 

M, (SD) – 

(C3) - Large 

Portion 

Control  

(n = 24) 

M, (SD) – 

(C4) - Large 

Portion 

Mindfulness 

(n = 28) 

p 

Hunger 2.57, (.96) 2.44, (1.09) 2.13, (.74) 2.21, (1.17) .36 

BMI 24.61, (5.61) 23.75, (4.82) 25.22, (5.75) 26.01, (7.38) .55 

Age 20.04, (1.80) 21.37, (4.63) 20.04, (2.66) 21.68, (6.79) .39 

Mindfulness a 55.46, (9.61) 55.81, (7.99) 51.91, (6.59) 53.89, (8.59) .33 

Mindful 

eating b 

70.50, (12.59) 74.33, (12.62) 72.83, (10.73) 70.43, (12.58) .58 

Note. M and SD are used to represent mean and standard deviation, respectively. a = FFMQ-SF, b = 

MES.  

 

Table 5.3. 

Participants’ Energy Intake Across Small and Large Portions – Control and Mindfulness 

Conditions 

 (C1) - Small 

Portion  

Control 

(n = 28) 

(C2) - Small 

Portion 

Mindfulness  

(n = 27) 

(C3) - Large 

Portion  

Control 

(n = 24) 

(C4) - Large 

Portion 

Mindfulness  

(n = 28) 

M, (SD) - g 25.54, (22.17) 35.37, (22.23) 44.38, (35.70) 30.36, (23.49) 

M, (SD) - kCal 130.74, (113.49) 181.10, (113.81) 227.20, (182.79) 155.43, (120.26) 

Note. M and SD are used to represent mean and standard deviation of consumption of M&Ms in grams and 

calories.   
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Figure 5.1. 

Participants’ M&Ms Energy Intake 

 

 

 
Note. Consumption of M&Ms across conditions (Control vs Mindfulness) and portion sizes (300g vs 

600g - 1,500kCal vs 3,000kCal). Error bars refer to the standard error of the mean. Left panel 

represents consumption in grams, and right panel represents consumption in calories. 

 

Post Hoc Exploration: Effects of Mindful Eating on Energy Intake 

 Mindful eating as a covariate had a significant effect on participants’ energy intake F(1, 102) 

= 5.70, p = .02, ηp
2 = .05. Low mindful eaters were associated with slightly higher energy intake (M = 

191.74, SD = 145.77) than high mindful eaters (M = 154.48, SD = 126.87). Post hoc Tukey HSD test 

showed that only the difference between low mindful eaters in the small portion – control condition 

and low mindful eaters in the large portion – control condition was significant (p = .03). Chi square 

analyses showed that low and high mindful eaters were equally represented in intervention conditions 

X2 (1) = .10, p = .75 and portion sizes X2 (1) = 1.53, p = .22. Additionally, mindful eating did not 

interact with the conditions or portion sizes: all p > .40. Furthermore, the significant interaction 

between condition and portion size on energy intake was present when controlling for the effect of 

mindful eating F (1, 102) = 7.27, p = .01, ηp
2 = .07. Therefore, mindful eating does not appear to 

explain the interactional effect of the experimental manipulations.  
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5.6. Discussion 

The present study explored whether the use of the MCD could diminish the portion size 

effect. Consistent with previous research, it was found that participants in the large portion - control 

condition displayed a greater intake of M&Ms than participants in the small portion - control 

condition. However, in line with our hypothesis, the use of the MCD reduced the effect of portion size 

on participants’ energy intake, with results showing that there were no significant differences in the 

intake of M&Ms between those in the small portion and large portion mindfulness conditions. As the 

primary mechanisms of the MCD are based upon the elements of mindful eating, these findings are in 

accordance with previous studies demonstrating that eating specific MBIs are successful in regulating 

healthier eating behaviours (Dalen et al., 2010; Kristeller et al., 2014; Mantzios & Wilson, 2014). 

However, it should be noted that whilst no significant differences were found between the small and 

large portion mindfulness conditions, participants in the small portion - mindfulness condition did eat 

slightly (i.e., non-significant) more than those in the large portion - mindfulness condition. Therefore, 

the MCD may not necessarily regulate average portion sizes, which is one potential avenue for future 

research. 

Explaining the findings could be through Adaptation Level Theory (ALT; Helson, 1964), 

whereby the judgment of the small condition depended on how its magnitude compared to a single 

reference point, which would be a typical and average pack of M&Ms. An adaptation in decision-

making and through consideration of relevant information may have been an aspect that poses a novel 

method of exploring mindful eating interventions in future research. Still, allowing participants in the 

mindfulness condition to read and consider the questions of the MCD proved helpful in regulating 

consumption. Engaging in this mindful approach may have led participants to place a greater focus 

upon their internal cues – such as hunger and satiety – and refrain from re-acting to the external cue of 

portion size (Mantzios & Wilson, 2014; Dalen et al., 2010).  

Furthermore, although participants in the large portion – mindfulness condition did display a 

lower energy intake than participants in the large portion – control condition, these differences were 

not significant. The present study did not assess state mindfulness measures pre and post intervention, 

and it could be the case that participants state mindfulness levels between the two conditions varied 
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significantly prior to the intervention. As such, participants in the large portion - mindfulness 

condition may have indeed significantly increased their state mindfulness post intervention, but they 

may not have necessarily significantly differed from those in the large portion - control condition, 

which could in effect, serve as a potential explanation for the non-significant differences in energy 

intake between the two conditions. Another element that should be considered is that only using the 

MCD for 5 minutes whilst eating (plus 2 minutes prior to consumption) may have interfered with the 

mindful eating experience. Some researchers have used a slightly longer time-frame, such as 14 

minutes to assist participants in developing a mindfulness state (e.g., Marchiori & Papies, 2014), and 

as such a 7 minute total duration in the current study may not have been a sufficient amount of time to 

engage with the MCD. However, previous research using the MCD has found a similar time-frame to 

improve state mindfulness (Hussein et al., 2017; see Chapter 4). There are also several other brief 

mindfulness strategies that have applied a similar time-frame used in the current study, and have 

successfully promoted healthier eating behaviours (e.g., Allirot et al., 2018; Tapper & Turner, 2018). 

Therefore, any future research conducted should explore measures of state mindfulness as a means of 

controlling the experiment more tightly.  

 Additionally, the reduced portion size effect between the small portion – mindfulness 

condition and large portion – mindfulness condition could be explained through the use of an eating 

specific mindful exercise and not a generic mindful exercise (Mantzios & Wilson, 2015a). Whilst 

there is some evidence that general mindfulness interventions are successful in reducing food intake 

(e.g., van de Veer et al., 2016), there are mixed findings in using general mindfulness techniques in 

reducing portion size effect. For example, two studies have previously looked at the portion size 

effect and generic brief mindful exercises, and neither have found a success in reducing the portion 

size effect (Cavanagh et al., 2014; Marchiori & Papies, 2014). On the other hand, Timmerman and 

Brown (2012) found that participants who took part in a mindful eating intervention showed a 

reduction in their daily calorie intake. Therefore, it is likely that the specific focus on eating, rather 

than typical and generic mindful exercises resulted in the reduction of the portion size effect by 

allowing participants to endure eating related specific thoughts, and attune themselves better to their 

hunger and cravings.  
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Finally, the use of priming (or nudging), which is a dynamic undercurrent of the MCD has 

shown to be successful in reducing intake of tempting snacks (Buckland, Finlayson, Edge, & 

Hetherington, 2014). For example, Versluis and Papies (2015) found that the use of diet-goal priming, 

such as the cover of a dieting magazine or diet related commercial significantly reduced the portion 

size effect. The act of considering questions within the MCD may have equally acted as a mindful-

priming technique, and in turn, aided in the reduction of the portion size effect by centring on internal 

cues of satiety and hunger, and respond in a mindful way, whether or not we are considering the 

portion-size effect. Writing the answers out to the questions in the MCD would have required more 

conscious effort and may have been a distracting factor, and in turn, taken the focus away from the 

actual MCD (Foerde, Knowlton, & Poldrack, 2006). The feature of priming may have allowed 

participants to be consciously aware of their food intake instead of mindlessly consuming the M&Ms 

or cognitively engage with writing their responses. Hence, using the diary as a priming tool may have 

promoted lower levels of consumption based on prior reference points of average portions, without 

distractions and heightened attention. 

5.7. Limitations and Future Directions 

There are some limitations within the present study that require further discussion. Firstly, the 

present study used a highly controlled laboratory setting, which is quite different to home, restaurants 

and social food environments, where there is an added level of complexity. For example, watching 

television, eating with friends and families, and the element of “value for money” (i.e., larger portions 

offered at a proportionally low cost) are all factors that are present in real-life settings, and can 

contribute towards peoples’ energy intake (Belisle, Dalix, & Slama, 2004; De Castro & Brewer, 1992; 

Kaisari & Higgs, 2015; Young & Nestle, 2007; Steenhuis & Poelman, 2017). Thus, future research 

should attempt to integrate the MCD into daily eating behaviours, and explore the effect it may have 

upon both internal and external cues.  

Moreover, the present study consisted predominantly of lean female university students, 

making it difficult to generalize the results amongst other populations. Future research should explore 

both the community and clinically obese populations to gain an overall understanding of how 

effective the MCD is in reducing the portion size effect.  
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Third, serving a large portion of 600g of M&Ms challenges the ecological validity of the 

present study. For example, a standard UK portion of M&Ms is 48g (240kCal); the results in the 

current study suggest that on average the largest portion eaten was approximately equivalent to one 

standard bag. Future research should use portion sizes that reflect a variety of amounts, both smaller 

portions and perhaps even larger portions as there are M&Ms that are sold in 1kg bags to consumers 

in the UK, and other low-budget supermarkets that are selling their own branded products in larger 

portions.  

Finally, only M&Ms were used as a snacking option; future research should examine other 

types of snacks, and explore whether the MCD can assist with overcoming the portion size effect 

amongst different foods, as it would imitate a more realistic, contemporary, and potentially competing 

food environment.  

5.8. Conclusion 

 The findings from the present study preliminary indicate that the MCD may potentially 

eliminate the portion size effect. However, this does not necessarily mean that people collectively eat 

less; those with smaller portions may eat slightly more. Whilst there are many different 

methodologies available when putting mindfulness forward as an intervention in promoting healthier 

eating behaviours, the MCD is a tool that is easily accessible, and could indeed protect the fiscal 

health of public services. Exploring how the MCD could regulate intake from larger portion was an 

initial step, further research is warranted using enhanced and controlled experiments to explore the 

extent to which the MCD can aid in healthier eating practices, especially amongst portions that are 

considered to be of a small or average size.  
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CHAPTER 6: EXPLORING MINDFULNESS AND THE PROMOTION OF HEALTHIER 

FOOD CHOICES 

6.1. Abstract 

Background: Regularly choosing HED foods can have negative health consequences. The 

present study tested whether a mindful eating specific tool, namely MCD would promote healthier 

eating behaviours. Method: Eighty-five university students were randomly assigned to either a 

mindfulness or control condition, and were served M&Ms and grapes as an unhealthy and healthy 

option, respectively. Results: Participants in the mindfulness condition consumed significantly less 

M&Ms than participants allocated to the control condition, but no significant differences were found 

in the consumption of grapes between the two conditions. When exploring hunger within the 

conditions, control participants ate significantly more M&Ms when hungry, whilst the same was not 

true for participants in the mindfulness condition. Conclusion: Together, these result suggest that the 

MCD may be effective in reducing consumption of foods high in fat and sugar. However, future 

research is warranted in developing the MCD to encourage consumption of healthier food options. 

6.2. Background 

Transition to university is a time of change, and on campus living has been associated with 

poorer eating habits (Sprake et al., 2017; Tanton, Dodd, Woodfield, & Mabhala, 2015). Students often 

cite a lack of time, limited knowledge on how to prepare healthy foods, and easy access to unhealthy 

foods as barriers to healthy eating (Ashton, Hutchesson, Rollo, Morgan & Collins, 2016; Escoto, 

Laska, Larson, Neumark-Sztainer, & Hannan, 2012). Higher consumption of convenience and HED 

foods has been associated with a lower intake of fruit and vegetables, and university students have 

been reported to consume well below the public health agency recommended five portions of fruit and 

vegetables per day (Small, Bailey-Davis, Morgan, & Maggs, 2013). Such unhealthy eating behaviours 

have shown to result in significant weight gain (Vadebonceour, Townsend, & Foster, 2015), which 

usually continues throughout adulthood. Therefore, interventions for healthy eating amongst student 

populations may be important and timely.  
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Typically, consumers make an average of over 200 food related choices per day (Wansink & 

Sobal, 2007), and such choices can be significantly affected by the “obesogenic environment” 

(Chaput, Klingenberg, Astrup, & Sjoden, 2011). For example, research has shown that supermarkets 

package sizing and restaurants and fast-foods portions have all increased in recent years (Steenhuis & 

Poelman, 2017; Wansink, Just & Payne, 2009). However, eating habits are not only concerned with 

the amount that people eat, but also the type of foods consumed. Indeed, the ubiquitous availability of 

high-energy foods can make healthy and low-caloric choices difficult (Hartmann, Siegrist & van der 

Horst, 2012). To improve eating behaviours, changes need to be made in dietary intake. For example, 

increasing fruit and vegetable intake and reducing the consumption of HED foods can significantly 

aid in weight regulation (Hill, Wyatt, Reed & Peters, 2003). Investigating effective methods that 

encourage people to make healthier food choices is essential.  

Several studies have identified different methods in influencing the choice towards healthier 

eating habits, including the role of visual fields, social influences and priming (Burger et al, 2010; 

Anschutz, van Strien, & Engels, 2008). Romero and Biswas (2016) found that healthier food options 

are significantly more likely to be selected when they are placed on the left visual field compared to 

the right visual field. The influence of descriptive social norms has been investigated, and findings 

suggest that exposure to descriptive information of social norms leads participants to increasingly 

choose healthier eating options, such as increasing vegetable intake (Mollen, Rimal, Ruiter & Kok, 

2013; Robinson, Fleming, & Higgs, 2014). Simple health primes have also shown to stimulate 

healthier eating behaviours, whereby diet cues in a TV commercial reduced unhealthy snack 

consumption amongst dieters (Anschutz, van Strien & Engels, 2008). Similarly, exposing dieters to 

the cover of a health and diet magazine led participants to fewer hedonic food choices (Versluis & 

Papies, 2015). Field findings also found that simple health primes reduced the purchase of HED 

snacks by up to 75% amongst overweight and obese individuals (Papies, Potjes Keesman, 

Schwinghammer, & Koningsbruggen, 2014). Such findings suggest that health primes can shift 

attention away from attractive, high-caloric foods, and instead towards choosing healthier eating 

options, making priming a highly viable intervention tool for the facilitation of healthy food choices. 

However, enacting the elements of priming of one’s own accord is not a clear-cut process. An 
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intervention tool that actively enables people towards the act of priming may be required in order to 

maintain healthy eating behaviours (Mantzios & Wilson, 2014). 

Over recent years, mindfulness has been used as a successful intervention strategy in 

promoting healthier eating practices, such as reduced food cravings, weight loss and increased diet 

self-efficacy (Alberts et al., 2010; Jenkins & Tapper, 2014, Jordan et al, 2014; Timmerman & Brown, 

2012). Hunger can impact our attitudes towards food choices – typically boosting the attractiveness of 

HED foods (Amin & Mercer, 2016; Siep et al., 2009), and triggering automatic eating-orientated 

reactions (Papies, Stroebe & Aarts, 2008). However, research has shown that mindful attention can 

help diminish the attractiveness towards such foods by viewing simulations of eating attractive but 

unhealthy foods as mere mental events, subsequently resulting in reduced unhealthy snacking 

(Marchiori & Papies, 2014).  

Mindfulness has been described as an awareness that emerges through purposefully paying 

attention to what is taking place in the present moment with a non-judgmental attitude (Kabat-Zinn, 

1990). Experimental studies have shown the practice of mindfulness to successfully encourage 

healthier eating behaviours (Papies, Barsalou & Custers, 2012; Papies, Pronk, Keesman, & Barsalou, 

2015) and display significant changes in weight loss (Hamilton, Fawn, May, Andrade & Kavanagh, 

2013; Mantzios & Wilson, 2014). Findings from cross-sectional studies suggest that this positive 

impact occurs by assisting in the gradual change of external to internal eating, and improving the 

ability to monitor and regulate dietary intake (Mantzios & Giannou, 2014; Mantzios & Wilson, 2014). 

In a number of studies participants who reported higher levels of mindful eating reported increased 

intake of fruit and vegetables, a reduction in fat and sugar consumption, grazing and reduced 

motivations to eat palatable foods (e.g., Gilbert & Waltz, 2010; Mantzios, Egan, Hussain, et al., 

2018). Taken together, these findings provide strong evidence that mindfulness can encourage 

healthier eating behaviours, and on a practical level gives guidance as to how consumers can enhance 

their responsiveness to hunger and satiety cues (Jordan et al., 2014).  

 The majority of experimental studies on eating behaviours use body scan exercises or short 

audio recording of mindful instructions. However, current evidence within literature suggests that 

eating specific mindful exercises may be more effective in promoting healthier eating behaviours and 
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weight loss than generic mindfulness practises as they are more behavioural relevant (Mantzios & 

Wilson, 2015a). Mantzios and Wilson (2014) developed the MCD which combined the theoretical 

concepts of mindfulness, self-compassion and CLT. CLT describes an identification on a close or 

distant continuum (Liberman & Trope, 1998). Whilst close objects, events or individuals are 

represented as concrete, distant objects, events and individuals are portrayed as abstract. Abstract 

construals consider why actions are being performed, whereas concrete construals focus on how they 

carry out behaviour (Freitas et al., 2004). As abstract construals are described using a temporal 

distancing technique, this makes them unsuitable in the development of mindfulness for two main 

reasons (Mantzios & Wilson, 2014). Firstly, abstract mindsets involve ruminative, judgmental and 

uncertain thinking, and these are mechanisms that are often involved in psychological distress (Galfin 

& Waltkin, 2011). Secondly, by focusing on the why elements of a given situation, one’s’ concern of 

the present moment would be periodical (Fujita, 2008). Contrary, concrete construals promote present 

focused orientation and rarely require judgment or rumination, elements primarily descriptive of 

mindfulness (Kabat-Zinn, 1990; Schmeichel et al., 2011). Previous research has indeed found that 

interacting with the MCD has assisted with the development of mindfulness, lower energy intake and 

reduced the portion size effect (Hussein et al., 2017; Mantzios et al., 2020; see Chapter 5). However, 

whether the MCD can promote healthier food choices when presented with LED and HED foods has 

not yet been explored.  

 Therefore, the present study will investigate the effect of the MCD on promoting healthier 

food choices. Firstly, it was hypothesised that participants who engage with the MCD by simply 

reading and reflecting on the questions will be less likely to consume HED (i.e., unhealthier) foods, 

and more likely to consume LED (i.e., healthier foods) than participants in the control condition. 

Secondly, it was predicted that the consumption of HED foods will be greater for participants who are 

hungry compared to those who are not, but using the MCD whilst hungry will significantly reduce the 

intake of HED foods.  

6.3. Method 

Participants 
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Eighty-five participants attending a university in the West Midlands, UK were recruited 

through an online research participation website, and participants received course credit for their 

participation. The sample size in the present study was based on the number of participants recruited 

in other similar studies exploring food choices (e.g., Dutt et al., 2019; Robinson, Fleming, & Higgs, 

2014). The average BMI of the sample was M = 24.54 (SD = 7.23) and age was M = 20.11 years (SD 

= 3.51). Participants self-identified ethnicities were: White or White British (n = 39), Black African or 

Caribbean (n = 12), South Asian (n = 26), Mixed Ethnicity (n = 6) and Arab (n = 2). The present 

study was approved by the University’s ethics committee (see Appendix B4), and informed consent 

was gained from all participants.  

Eligibility. Due to the nature of the study (i.e., presence of food), participants were informed 

via an information sheet and consent form that they were not eligible to participate if they had been 

diagnosed with an eating disorder or if they had any nut allergies.  

Experimental Conditions 

 Participants were randomly assigned to either the mindfulness condition (n = 43: female = 36, 

male = 7) or control condition (n = 42; female = 36, male = 6). Participants in the mindfulness 

conditions received the MCD, which consisted of questions surrounding mindful awareness and 

concrete construal (see Appendix C2; see Table 5.1). Participants were required to simply consider 

(instead of write) their answers to all questions of the MCD (Hussein et al., 2017, Mantzios et al., 

2020; see Chapter 4, 5). Participants in the control conditions were provided with a newspaper article 

(concerning diesel cars), and the newspaper article was chosen because it matched the length of the 

MCD but avoided any discussion of food or eating related matters. 

Food 

Participants in both the mindfulness and control conditions were provided with peanut M&Ms 

(512 kCal/100g) and green and red grapes (72kCal/100g). Although a typical serving size in the UK is 

approximately 45g (230kCal and 32kCal), a serving of 100g was provided in this experiment in order 

to avoid artificially limited intake. Whilst both M&Ms and grapes do contain sugar (Sutterlin & 

Siegrist, 2015), grapes can be determined to be the healthier (i.e., LED) option due to their 

nutritiously sufficient qualities, such as being lower in calories, sodium, carbohydrates and sugar in 
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comparison to peanut M&Ms (i.e., HED). The M&Ms and grapes were served in two separate white 

bowls (15cm x 15cm x 8cm) presented to participants in front of them. All foods were brought from 

UK Tesco stores.  

Measures  

Participant demographic form. Participants were asked questions relating to their gender, 

age, height, weight and ethnicity in order to assess their BMI and background. 

Hunger. In order to assess hunger, participants were asked at the start of the experimental 

session “How hungry are you right now?” with responses ranging from 1 (not at all hungry) to 5 

(extremely hungry).  

Usual intake of fruit and vegetable. To assess daily fruit and vegetable consumptions, 

participants were asked “How many portions of fruit and vegetables do you normally eat a day?” in 

order to get a representative measure of usual fruit and vegetable intake (Robinson et al., 2014). 

 SMS (Tanay & Bernstein, 2013). Participants in the current study were instructed to 

complete the SMS measure before (pre) and after (post) being presented with the MCD and food. 

Please see Chapter 2 for a full description of the SMS. The present study produced alpha of pre (α 

=.94) and post (α =.94). 

 FFMQ-SF (Bohlmeijer et al., 2011). To control for any differences between conditions and 

any effect that trait mindfulness could have on the results, FFMQ-SF was administrated. Please see 

Chapter 2 for a full description of the FFMQ-SF. The present study produced an overall alpha of (α = 

.83).  

 MES (Hulbert-Williams et al., 2014). To control for any differences between conditions 

and any effect that mindful eating could have on the results, MES was administrated. Please see 

Chapter 2 for a full description of the MES. The present study produced an overall alpha of (α = .80).  

TFEQ (Karlsonn et al., 2000). To control for any differences between conditions and any 

effect that eating behaviours could have on the results, TFEQ was administrated. Please see Chapter 2 

for a full description of the TFEQ. The present study produced an alpha of: restrained eating - (α = 

.75), uncontrolled eating - (α = .87), emotional eating - (α = .79) and overall score (α = .82).  

Procedure 
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The present study was advertised as an experiment regarding affective responses to food 

tasting, and was deliberately kept vague in order to prevent people from predicting the true aim of the 

study. Experimental sessions took place between 12pm and 4pm and lasted approximately 25 

minutes. Upon arrival, participants were randomly assigned to either the mindfulness or control 

condition. Participants received an information sheet, and after providing informed consent, they were 

seated in individual cubicles. Participants’ height and weight was measured in cm and kg using a 

stadiometer and a digital scale, and they were then instructed to complete a participant demographic 

form, usual fruit and vegetable intake and a SMS measure. Next, depending on the condition, 

participants were asked to read the MCD or a newspaper article (concerning diesel cars) for two 

minutes prior to receiving the M&Ms and grapes in order to familiarise themselves with the reading 

materials. Participants were then provided with both M&Ms and grapes, and asked to continue 

engaging in the reading whilst eating for another five minutes. Participants were told they could 

choose any option of food they wanted (or both), and eat as much as they like. After 5 minutes, the 

experimenter asked participants to finish eating and they were asked to complete another SMS, as 

well as questionnaires regarding mindfulness (i.e., FFMQ-SF), mindful eating (i.e., MES) and eating 

behaviours (i.e., TFEQ). Once participants had finished answering the questionnaires, they were 

debriefed and thanked for their participation. 

6.4. Data Analysis 

Consumption of each food was measured in grams, and it was calculated using the difference 

in weight of each bowl before and after each experimental session. Calories consumed were 

calculated by multiplying the weight of the fruit by 0.72, and multiplying the weight of the chocolate 

by 5.12 (obtained from manufacturers package information). Chi square was also used to account for 

differences in gender and food choice between conditions. T-tests were conducted to test for 

differences in hunger, BMI, usual intake of fruit and vegetable, age, mindfulness, mindful eating and 

eating behaviours (including restrained, uncontrolled and emotional eating). A 2 X 2 ANOVA was 

planned to test whether an improvement in state mindfulness was observed and t-tests were conducted 

to compare mean values of food intake from M&Ms and grapes consumed between the two 

conditions. Hunger and participant characteristics were tested as covariates to explore whether they 
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had any effect on any of the dependent variables. The hunger scale used as a covariate was initially 

run as a continuous variable, and a median split on the hunger scale was then conducted gaining a 

dichotomous variable. Participants who scored below 2 (not at all hungry) were categorised as having 

low levels of hunger, and those who scored 2 or above (slightly hungry or more) were categorised as 

having high levels of hunger. Any significant covariates were followed up with subsequent analyses. 

All analyses were conducted using SPSS V24.  

6.5. Results 

Participant Characteristics  

Eighteen participants were labelled as having low levels of hunger (M = 1.57, SD = .50), and 

67 participants were identified as having high levels of hunger (M = 2.91, SD = .72). Chi Square 

analysis showed that gender did not significantly differ between the mindfulness and control 

conditions, X2 (1) = .07, p = .80. T-tests were also conducted to test for differences in participants’ 

hunger and characteristics, such as: BMI, usual fruit/vegetable consumption, age, mindfulness, 

mindful eating and eating behaviours. As Table 6.1 shows, there were no significant differences found 

between the two conditions regarding such characteristics: all p > .20. Participants’ BMI, usual fruit 

and vegetable intake, age, mindfulness, mindful eating and eating behaviours were tested as 

covariates, and they showed to have no significant effect on the observed results for any of the 

dependent variables, and are therefore not discussed any further.  

State Mindfulness 

A 2 (condition: mindfulness, control) X 2 (time: pre, post) mixed design ANOVA was carried 

out to explore the effects of the MCD on state mindfulness. There was a significant interaction 

between the condition and time F(1, 83) = 4.40, p = .04, ηp
2 = .05, with state mindfulness scores 

increasing significantly within the post mindfulness condition. There was also a significant main 

effect of time F(1, 83) = 4.15, p = .05, ηp
2 = .05, but no significant main effect between conditions 

F(1, 83) = .80, p = .38 (see Table 6.2). 
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Table 6.1. 

Measures of Participant Hunger and Characteristics Between Mindfulness and Control Conditions 

 M, (SD) - Mindfulness 

(n = 43) 

M, (SD) - Control 

 (n = 42) 

p 

Hunger 2.37, (.95) 2.12, (.86) .20 

BMI 24.07, (7.60) 25.02, (6.88) .55 

Fruit/Vegetable Intake 2.56, (1.25) 2.56, (1.98) 1.00 

Age 19.93, (1.58) 20.29, (4.75) .64 

Mindfulness a 56.79, (9.95) 57.71, (10.35) .68 

Mindful Eating b 75.44, (10.32) 76.19, (10.10) .74 

Eating Behaviours c  40.63, (10.09) 40.17, (8.15) .82 

Restrained Eating d 11.98, (3.82) 12.67, (3,92) .41 

Uncontrolled Eating d 21.37, (6.55) 20.67, (6.48) .62 

Emotional Eating d 7.28, (2.87) 6.83, (2.37) .44 

Note. M and SD are used to represent mean and standard deviation, respectively. a = FFMQ-SF, b = 

MES, c = TFEQ, d = Subscales of TFEQ.   
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Table 6.2. 

Pre and Post Measures of SMS Between Mindfulness and Control Conditions 

 M, (SD) – Pre M, (SD) – Post 

Mindfulness  

(n = 43) 

64.86, (16.53) 73.23, (17.37) 

Control  

(n = 42) 

66.50, (16.39) 66.38, (15.14) 

Note. M and SD are used to represent mean and standard deviation, respectively.  

 

Food Choice 

There was no significant difference found in the choice of food selected by participants 

between the mindfulness and control conditions, X2 (3) = .18, p = .98 (see Table 6.3). 

Food Intake 

An independent-samples t-test was conducted to compare M&Ms consumed between the 

mindfulness and control condition. There was a significant difference in the consumption of M&Ms 

between the two conditions, with the mindfulness condition consuming significantly less M&Ms than 

the control condition t(70.5) = - 2.44, p = .02, d = .53 (see Table 6.4 and Figure 6.1). 

An independent-samples t-test was conducted to compare grapes consumed between the 

mindfulness and control condition. There was no significant difference found in the consumption of 

grapes between the mindfulness condition and control condition t(83) = 1.24, p = .22 (see Table 6.4 

and Figure 6.1).   
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Table 6.3. 

Food Selected By Percentage of Participants in Mindfulness and Control Conditions 

 M&Ms Grapes Both None 

Mindfulness  

(n = 43) 

14% 41.9% 41.9% 2.2% 

Control  

(n = 42) 

16.7% 38.1% 42.9% 2.3% 

 

 

Table 6.4. 

Participants’ Food Intake Between Mindfulness and Control Conditions 

 Mindfulness (n = 43) Control (n = 42) 

M, (SD) - g   

M&Ms 9.42, (13.19) 18.45, (20.11) 

Grapes 37.91, (31.01) 29.76, (29.53) 

M, (SD) - kCal   

M&Ms 48.22, (67.55) 94.48, (102.95) 

Grapes 27.29, (22.33) 21.43, (21.26) 

Note. M and SD are used to represent mean and standard deviation of intake of M&Ms and grapes in 

grams and calories, respectively.   
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Figure 6.1. 

Participants’ Food Intake 

 

 

 

 
Note. Consumption of M&Ms and grapes between mindfulness and control conditions. Error bars 

refer to the standard error of the mean. Left panel represents consumption in grams, and right panel 

represents consumption in calories. 

 

 Effects of Hunger 

Hunger was used as a covariate to test the effect that it may have had upon participants’ 

consumption of M&Ms and grapes. A between subjects ANCOVA revealed that hunger had a 

significant effect upon the amount of M&Ms consumed F(1, 82) = 4.04, p = .05, ηp
2 = .05, but had no 

significant effect on the amount of grapes consumed F(1, 82) = 1.12, p = .29. The significant effect of 

hunger on the amount of M&Ms consumed was followed up with t-tests. 

Low levels of hunger and M&Ms consumption. An independent-samples t-test was 

conducted to compare M&Ms consumed between the mindfulness and control conditions in 

participants with low levels of hunger. There was no significant difference found in the consumption 

of M&Ms between the mindfulness condition and control condition t(16) = - .66, p = .52 (see Table 

6.5). 
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High levels of hunger and M&Ms consumption. An independent samples t-test was 

conducted to compare M&Ms consumed between the mindfulness and control condition in 

participants with high levels of hunger. There was a significant difference found in M&Ms consumed 

between the two conditions, with the mindfulness condition consuming significantly less M&Ms than 

the control condition t(52.84) = 2.57, p = .01, d = .64 (see Table 6.5).  

 

Table 6.5. 

Intake of M&Ms in Low and High Hunger Participants’ Between Mindfulness and Control 

Conditions 

 M, (SD) - M&Ms (g) M, (SD) - M&Ms (kCal) 

Low Hunger   

Mindfulness (n = 8) 4.38, (7.29) 22.40, (37.32) 

Control (n = 10) 7.00, (9.19) 35.84, (47.05) 

High Hunger   

Mindfulness (n = 35) 10.57, (14.03) 54.13, (71.81) 

Control (n = 32) 22.03, (21.32) 112.81, (109.17) 

Note. M and SD are used to represent mean and standard deviation of intake of M&Ms and grapes in 

grams and calories, respectively.  

 

6.6. Discussion 

The present study explored whether the MCD could be an effective tool in promoting 

healthier food choices. The findings suggest participants in the mindfulness condition consumed 

significantly less M&Ms than participants in the control condition, but no significant differences were 

found in consumption of grapes between the two conditions. Furthermore, control participants ate 

significantly more M&Ms when hungry than when not hungry, whilst participants in the mindfulness 

condition did not. Other characteristics, such as BMI, daily and weekly fruit/vegetable consumption, 

age, trait mindfulness, trait mindful eating and eating behaviours were tested as covariates, and they 
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had no significant effect on the findings. Collectively results suggest that utilising the MCD may pose 

as an effective method in reducing unhealthy eating.  

Results are explained through three potential avenues. First, the procedure of reading and 

reflecting on the MCD may have led participants to consume less M&Ms because they may have 

placed a greater focus upon their internal cues of hunger, and considered the nutritious elements of the 

food instead of simply focusing on the attractiveness of the food. The engagement of the MCD and 

considering questions related to their hunger, taste and healthiness of the snack may have been 

sufficient to overcome the initial temptation of selecting the M&Ms; thus, resulting in a reduced 

consumption of M&Ms. This is supported by research that has suggested that encouraging 

participants to be aware of and rely on internal signals of hunger and satiety might reduce the 

influence of external cues, such as attractiveness, which may in turn diminish the effects of unhealthy 

eating (Dalen et al., 2010).  

Furthermore, the mindful intervention used in this study was an eating specific exercise, and 

the focus of the intervention was to be mindfully aware of the taste, texture, likability and healthiness 

of the food being consumed. Jordan et al. (2014) suggested that even without mindful eating specific 

instructions, mindfulness can encourage healthier eating. However, this study suggests that engaging 

with the MCD is perhaps more effective for healthier eating than generic mindfulness techniques or 

other eating specific mindful methods (Kabat-Zinn, 2006; Mantzios & Wilson, 2015a). The MCD is 

suggested to enable participants to adopt a mindful eating attitude; that is, being aware of what they 

are eating, and placing a focus on its nutritious benefits which then enables healthier food choices. 

This method may also offer a more accessible, sustainable technique to be applied at each meal or 

snack than a body-scan exercise, which is not eating specific, and whilst there is evidence for 

accessibility and efficacy of the body-scan exercise (Al-Chalabi et al., 2008), for some people it may 

be seen as more effortful. Furthermore, even in the case of an eating specific method, such as the 

mindful eating-raisin exercise (Kabat-Zinn, 2006), there is clear evidence for promoting healthier 

eating behaviours (e.g., Hong et al., 2014; Hong et al., 2011). However, the original recording is 17 

minutes long (Kabat-Zinn, 2006), and although other researchers have used a shorter version of 10 
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minutes (Hong et al., 2011; Hong et al., 2014), this may still be too long to practice before every 

meal, and thus may not be feasible. 

Finally, participants may have found it easier to engage with the MCD as it was used as a 

priming tool. Previous research on priming has shown its success in promoting healthier eating 

behaviours (e.g., Hussain et al., 2017; Papies et al., 2014). The act of allowing participants to simply 

read and consider the answers to the questions rather than writing out answers could act as a more 

mindful and less distracting approach towards eating (Ogden et al., 2013), thus consciously leading 

towards healthier eating behaviours. 

6.7. Limitations and Future Directions 

There are some potential limitations to the present study that require further attention. Firstly, 

whilst consumption of M&Ms was reduced in the mindfulness condition, consumption of grapes did 

not increase; this could suggest that the MCD may be beneficial for reducing unhealthy eating (i.e., 

foods high in fat and sugar), but may not necessarily encourage consumption of healthier food options 

(i.e., fruit). Further research should investigate methods that can be applied within the MCD that 

encourage the consumption of fruit (or other healthier food options, such as vegetables).  

Moreover, the present study was conducted on relatively lean and highly educated female 

students. Previous studies have indicated that people who are overweight or obese are more likely to 

engage in HED snacking (Hartmann et al., 2012). In order to better understand the potential of this 

intervention, future research should specifically focus on populations at risk and in need for such 

interventions, as the engagement and acceptability in such populations is of primary importance. 

Furthermore, this study was conducted in a highly controlled laboratory, and real-life 

situations may not be so clear-cut when it comes to choosing between healthy and unhealthy foods. 

However, the long term application of using MCD within home and personal settings did find 

significant improvements in weight loss, suggesting people are able to implement it within their daily 

life (Mantzios & Wilson, 2014). The MCD in essence requires less time, commitment and effort, and 

adopting a lifestyle change of making heathier food choices may come through this short and 

accessible mindfulness practice (Mantzios & Giannou, 2018). However, further long term follow ups 

via longitudinal studies are essential in concretely determining the impact of the MCD upon peoples’ 
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eating behaviours and weight loss, as often weight maintenance appears to be a difficult notion for 

people to control, thus requiring further attention (Mantzios & Wilson, 2015a). 

Finally, the MCD has previously demonstrated an ability in increasing people’s self-

compassion (Hussain et al., 2017; Mantzios & Wilson, 2014). Self-compassion is described as taking 

a kinder approach to oneself with a mindful awareness and consideration of personal difficulties as 

being part of a shared humanity that everyone experiences (Neff, 2003b). Both mindfulness and self-

compassion appear to be inter-related, with literature suggesting that the combination of both theories 

tend to improve psychological well-being and weight loss (e.g., Neff & Germer, 2013; Mantzios & 

Wilson, 2015a). Recent research has looked into the component of self-kindness within self-

compassion, and found wide variations in behaviours (Egan & Mantzios, 2018). In their research, 

Egan and Mantzios (2018) found that the act of self-kindness for some people involved binge 

drinking or overindulging on their favourite foods, for others it consisted of taking a warm bath or 

eating a healthy meal. They explained that the former group displays behaviour that may lead to 

negative health consequences, and only refers to a perceived sense being “kind” to the mind (i.e., 

one’s thoughts, feelings and emotions), whilst the latter group displays behaviours that relate to self-

kindness of both the mind and body (i.e. psychological and physiological self-kindness) (Egan & 

Mantzios, 2018), and therefore, is perhaps a truer model of self-compassion (Neff, 2003b, 2009) and 

the golden standard of self-care. Future research should investigate how the state of self-kindness 

combined with mindfulness could influence food choices and behaviours via experimental settings. 

6.8. Conclusion 

The findings from the present study indicate that utilising and engaging with the MCD may 

be an effective method in encouraging healthier eating behaviours by reducing consumption of foods 

high in fat and sugar. However, future research should investigate the use of the MCD amongst varied 

populations as well as apply strategies that encourage consumption of healthier food options.   
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CHAPTER 7: EXPLORING THE ROLE OF SELF-KINDNESS IN MAKING HEALTHIER 

FOOD CHOICES: PRELIMINARY FINDINGS 

7.1. Abstract 

Background: Food selection is an important factor in the prevalence of obesity, and regularly 

choosing HED foods can have negative health consequences. The present study tested whether using 

the MCD combined with self-kindness could promote healthier food choices. Method: Ninety 

participants were randomly assigned to either a self-kindness to the mind condition or self-kindness to 

the mind and body condition, and were served M&Ms and grapes as an unhealthy and healthy option, 

respectively. Results: The results suggested that a difference in consumption was found between the 

two conditions, with participants in the self-kindness to the mind condition consuming significantly 

more grapes than those in the self-kindness to the mind and body condition. However, this difference 

was restricted to those who are usually low consumers of fruit and vegetable. Conclusions: The effect 

of self-kindness towards promoting heathier eating whilst considering the body thus appears to 

require further investigation. Limitations and recommendations for future research are discussed. 

7.2. Background 

The increasing consumption of foods that are HED has contributed to the obesity epidemic 

worldwide (Arroyo-Johnson & Mincey, 2016; Romieu et al., 2017), tasking policy makers and public 

health with enabling preventions and solutions to address escalating health concerns and health 

economics (Finer, 2015; Tremmel, Gerdtham, Nilsson, & Saha, 2017). One approach to tackle the 

prevalence of obesity is to promote healthier food choices by encouraging the consumption of LED 

foods, such as fruit and vegetables over foods that are HED, such as high in fat and sugar (Deshpande, 

Basil, & Basil, 2009; Robinson, Fleming, & Higgs, 2014; Rolls, Drewnowski, & Ledikwe, 2005; 

Rolls, Roe, & Meengs, 2010). Whilst guidelines and benefits of consuming fruits and vegetables are 

apparent, the intake levels for members of the public in the UK are below recommended guidelines 

(Bates et al., 2014). This is problematic as research has suggested consuming HED foods is directly 

associated with an increased BMI (e.g., Mendoza, Drewnowski, & Chritakis, 2007; Stelmach-Mardas 
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et al., 2016). Therefore, finding means of encouraging healthier food choices appears to be crucial in 

improving weight management and addressing the current obesity epidemic.  

One factor that has shown to positively influence healthier eating behaviours is mindfulness 

(O’Reilly et al., 2014). Mindfulness has been described as purposely paying attention to the present 

moment with a non-judgmental attitude (Kabat-Zinn, 1990). More specifically, research on mindful 

eating has shown significant changes in weight loss (Dalen et al., 2010; Kristeller et al., 2014; 

Mantzios & Wilson, 2014). Findings from experimental and cross-sectional data have suggested 

participants who reported higher levels of mindful eating reported increased intake of fruit and 

vegetables, a reduction in fat and sugar consumption, grazing and reduced motivations to eat palatable 

foods, (Gilbert & Waltz, 2010; Mantzios & Egan, 2017; Mantzios, Egan, Hussain, et al., 2018; 

Mantzios, Egan, Bahia, et al., 2018). In an attempt to induce a state of mindful eating, a MCD was 

developed, which was to be used at every meal (Mantzios & Wilson, 2014). The diary emphasised 

mindfulness, construal theory and self-compassion, and created a tool for participants to observe in 

the present moment whilst being kind and non-judgmental to thoughts and feelings that arose during 

each meal. The MCD has shown improvements both longitudinally and via brief experimental settings 

in both mindfulness and eating behaviours (Mantzios & Wilson, 2014; Hussein et al., 2017; see 

Chapter 4, 5, 6). The element of self-compassion within the MCD may also be beneficial in 

promoting healthier eating behaviours as previous literature has found self-compassion to be useful in 

weight regulation (Mantzios & Wilson, 2015b; Rahimi-Ardabili et al., 2018). 

 Mindfulness has clear and strong associations with self-compassion, which has indeed been 

found to be helpful in reinforcing the non-judgmental attitude of people who practice mindfulness, 

and it consists of three elements: self-kindness, common humanity and mindfulness. Self-compassion 

is described as taking a kinder approach to oneself with a mindful awareness and consideration of 

personal difficulties as being part of a shared humanity that everyone experiences (Neff, 2003a, b). 

Literature suggests that the combination of both mindfulness and self-compassion have shown 

positive effects in improving eating behaviours, well-being and weight management (Birnie et al., 

2010; Hollis-Walker & Colosimo, 2011; Mantzios et al., 2015; Shapiro et al., 2005). For example, a 

mindfulness and self-compassion based programme has shown to assist people in enhancing self-
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compassion, mindfulness and well-being (Neff & Germer, 2013). Furthermore, other research found 

that interventions utilising both mindfulness and self-compassion were more effective in assisting 

people with weight management than mindfulness alone or a control group (Mantzios & Wilson, 

2015b). Mindfulness and self-compassion are therefore suggested to amplify the effects of one 

another, whereby more self-kindness and common humanity may promote mindfulness, or being 

mindful may enable someone to notice that they are suffering, and in effect, take a kinder approach to 

oneself (Mantzios & Wilson, 2014). Whilst self-compassion does appear to be an essential aspect in 

mindfulness, eating behaviours and weight management, it still requires further research as it is 

uncertain as to what elements of self-compassion improve healthier behaviours around food.  

One area that appears to be problematic within the concept of self-compassion is self- 

kindness (Mantzios & Egan, 2017). Recent research has suggested self-kindness to be a significant 

contributor towards engaging in health promoting actions and wellness (Gedik, 2019), and more 

specifically nutritional behaviours (Holden, Rollins, Gonzalez, 2020). Whilst it is commonly believed 

that being kind to oneself is beneficial when trying to lose weight, the influence that self-kindness 

may have upon physiological health is not so clear-cut (Egan & Mantzios, 2018; Mantzios & Egan, 

2017). It has been proposed that self-kindness is a different element to that of self-compassion, this 

does not mean that self-kindness does not promote health, but that it may moderate positive 

relationships (Mantzios & Egan, 2017). For example, recent research found wide separations in 

behaviours regarding self-kindness, whereby, for some people self-kindness involved binge drinking 

or overindulging on their favourite foods, and for others it consisted of taking a warm bath or eating a 

healthy meal (Egan & Mantzios, 2018). Whilst the former groups behaviour may lead to negative 

health consequences, and only refers to perceived kindness to the mind, the latter groups behaviour 

relates to self-kindness of both the mind and body, and therefore, is perhaps a truer model of self-

compassion (Neff, 2003b, 2009) and the golden standard of self-care. Furthermore, Sirois, Kitner and 

Jameson (2014) found a positive association between self-compassion and intake of fruit and 

vegetables, and based on the findings from Egan and Mantzios (2018) it could be suggested that those 

who do not participate in the holistic care of self-compassion (i.e., displaying kindness to both the 

mind and body) could also potentially be less likely to consume healthier foods (e.g., fruits and 
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vegetables). Priming participants who are usually low consumers of fruit and vegetable to be kind to 

both their mind and body may lead to a greater intake of healthier food choices.  

Whilst self-kindness may be a positive method of alleviating psychological distress, in 

principle being kind to oneself does not necessarily mean that both physical and psychological health 

are attained simultaneously. In practise, psychological health is often prioritised over physiological 

health, for example, someone who is on a weight loss diet and has had a stressful day may want to 

treat themselves by eating a chocolate cake instead of a portion of fruit because “they deserve it” 

(Taylor, Webb, & Sheeran, 2013). By doing so, they are only showing perceived kindness to their 

mind, and if such behaviour is sustained continuously, it can make adhering to healthy eating difficult. 

Self-kindness has so far been considered as a positive method of alleviating psychological distress, 

but it seems that specific eating behaviours comfort the mind, and when in excess, can lead to 

damaging the body. Therefore, exploring the state of self-kindness and the affect that it has upon 

eating behaviours is an avenue that merits investigation. 

The present study will explore whether the MCD combined with self-kindness could promote 

healthier food choices. In a novel hypothesis, it is predicted that participants who simply consider the 

answers to the MCD combined with self-kindness to both the mind and body will be more likely to 

choose healthier food options than participants who consider the answers to the MCD combined with 

self-kindness solely to the mind. However, it is predicted that this effect will only occur in 

participants who are usually low consumers of fruit and vegetable, as they may be less likely to 

practise the holistic act of self-kindness on a daily basis (e.g., Egan & Mantzios, 2018).  

7.3. Method 

Participants5 

Ninety participants were recruited via opportunity sampling from a university in West 

Midlands, UK, and participants were not compensated for their participation. The sample size in the 

present study was based on the number of participants recruited in other similar studies exploring 

 
5 From Chapter 7 to Chapter 9, participants were recruited on university open days – a day whereby prospective 
students come to the campus with their friends and family to explore the university. On those occasions, 
opportunity sampling was used and participants were not compensated with any course credit for their 
participation as they were in previous Chapters. 
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food choices (Dutt et al., 2019; Robinson, Fleming, & Higgs, 2014; see Chapter 6). The average BMI 

of the sample was M = 24.32 (SD = 9.13) and age was M = 24.54 (SD = 10.83). Participants self-

identified ethnicities were: White or White British (n = 55), Black African or Caribbean (n = 12), 

South Asian (n = 19), Chinese (n = 2), Arab (n = 1), and not specified (n = 1). The present study was 

approved by the University’s ethics committee (see Appendix B4), and informed consent was gained 

from all participants. 

Eligibility. Due to the nature of the study (i.e., presence of food), participants were informed 

via an information sheet and consent form that they were not eligible to participate if they had been 

diagnosed with an eating disorder or if they had any nut allergies.  

Experimental Conditions 

Participants were randomly assigned to either the self-kindness to the mind condition (n = 45: 

female = 34, male = 9, not-specified = 2) or self-kindness to the mind and body condition (n = 45: 

female = 37, male = 8). Participants in the self-kindness to the mind condition received a MCD that 

was adapted with questions regarding kindness to one’s mind and thoughts (see Appendix C3; see 

Table 7.1) and participants in the self-kindness to both the mind and body received a MCD 

incorporated with questions regarding kindness to body the mind and body (see Appendix C4; see 

Table 7.1). Participants in both the conditions were asked to simply consider the answers to the 

adapted versions of the MCD (Hussein et al., 2017; Mantzios et al, 2020; see Chapters 4, 5, 6).  

Food 

 The food served to participants in the present study was the same as discussed in Chapter 6. 

Please see Chapter 6 for a full description. Participants in both the self-kindness to the mind condition 

and self-kindness to the mind and body condition were provided with peanut M&Ms (512 kCal/100g) 

and green and red grapes (72kCal/100g).   
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Table 7.1. 

Questions Presented to Participants in Self-Kindness Conditions 

Self-Kindness Mind - MCD Self-Kindness Mind and Body - MCD 

How does this snack taste? 
 

How does this snack taste? 
 

How does this snack smell? 
 

How does this snack smell? 
 

What are the colours and texture of it? 
 

What are the colours and texture of it? 
 

How do you feel and what passes through your 
mind now that you are eating this snack? 

 

How do you feel and what passes through your 
mind now that you are eating this snack? 

 
How could this snack be an act of self-care for 

your thoughts right now? 
 

How could this snack be better at taking care of 
your thoughts and physiological health right 

now? 
 

How could this snack become an act of self-
caring to your feelings and emotions right now? 

 

How could this snack be an act of self-care 
towards your thoughts and feelings, as well as 

your physical health right now? 
 

How caring are your thoughts and feelings now 
that you are eating this snack? 

 

How caring are you towards your thoughts and 
emotions as well as your physical health now 

that you are eating this snack? 
 

How are you showing kindness to your 
emotions and feelings now that you are eating? 

 

How are you taking care of your emotions and 
your physical health now that you are eating this 

snack? 
 

How important is this snack for taking care of 
your thoughts and feelings right now? 

 

How important is this snack for your 
thoughts/emotions and your physical-self right 

now? 
 

 

Measures 

Participant demographic form. Participants were asked questions regarding their gender, 

age, height, weight and ethnicity in order to assess their BMI and background information. 

 Hunger. To assess hunger, participants were asked at the start of the experimental session 

“How hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely 

hungry).  
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Usual intake of fruit and vegetable. To assess daily fruit and vegetable consumptions, 

participants were asked “How many portions of fruit and vegetables do you normally eat a day?” in 

order to get a representative measure of usual fruit and vegetable intake (Robinson, Fleming, & 

Higgs, 2014; see Chapter 6). 

 SSCS (Breines & Chen, 2013). Participants in the current study were instructed to complete 

the SSCS measure before (pre) and after (post) being presented with the self-kindness MCD and food. 

Please see Chapter 2 for a full description of the SSCS. The present study produced alpha of pre (α 

=.84) and post (α =.87). 

 TFEQ (Karlsonn et al., 2000). To control for any differences between conditions and any 

effect that eating behaviours could have on the results, TFEQ was administrated. Please see Chapter 2 

for a full description of the TFEQ. The present study produced an alpha of: restrained eating - (α = 

.78), uncontrolled eating - (α = .88), emotional eating - (α = .82) and overall score (α = .84).  

Procedure 

 The procedure for the current study was the same as Chapter 6, except for some of the 

measures provided. The original MCD used in Chapter 6 was replaced with either self-kindness to the 

mind MCD or self-kindness to the mind and body MCD (depending on the two condition), and state 

mindfulness measures were replaced with state self-compassion measures, and there were no 

measures administrated for mindfulness and mindful eating for the current study. Please see Chapter 6 

for a full description of the procedure.  

7.4. Data Analysis 

  Consumption of each food was initially measured in grams, and it was calculated using the 

difference in weight of each bowl before and after each experimental session. Calories consumed 

were calculated by multiplying the weight of the fruit by 0.72, and multiplying the weight of the 

chocolate by 5.12 (obtained from manufacturers package information). A median split on the usual 

fruit and vegetable intake measure resulted in low consumers being categorised as participants 

consuming 2 or less portions of fruit and vegetables a day, and high consumers being labelled as 

participants consuming 2.5 or more portions of fruits and vegetables a day. Chi square was used to 

account for differences in gender between conditions, and t-tests were conducted to tests for 
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differences in hunger, BMI, age and eating behaviours (including restrained, uncontrolled and 

emotional). 2 X 2 ANOVAs were conducted to explore improvements in state self-compassion across 

conditions, as well as energy intake across conditions and usual intake of fruit and vegetable. Any 

significant findings were followed up with t-tests. Hunger and participant characteristics were tested 

as covariates to assess whether they had any effect on the dependent variables. All analyses were 

conducted using SPSS V24. 

7.5. Results 

Participants Characteristics 

Fifty participants were labelled as low consumers of fruit and vegetables (daily portion: M = 

1.51, SD = .63), whilst the remaining forty participants were identified as high consumers (daily 

portion: M = 3.98, SD = 1.30). Chi square analysis revealed that gender was equal across the self-

kindness to the mind condition and self-kindness to the mind and body condition X2 (2) = .2.19, p = 

.34 and t-tests also found no significant difference in participants’ hunger, BMI, age and eating 

behaviours (including restrained, external and emotional): all p > .10 (see Table 7.2). Inclusion of 

hunger, BMI, age and gender as covariates in the analyses did not affect the observed results for any 

of the dependent measures, and are therefore not discussed further.   
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Table 7.2. 

Measures of Participant Hunger and Characteristics Between Self-Kindness Mind and Self-

Kindness Mind and Body Conditions 

 M, (SD) –  

Self-Kindness Mind  

(n = 45) 

M, (SD) –  

Self-Kindness Mind 

and Body (n = 45) 

p 

Hunger 2.13, (1.16) 1.80, (.81) .12 

BMI 23.96, (9.87) 24.68, (8.42) .71 

Age 23.24, (9.99) 25.84, (11.58) .28 

Eating Behaviours a 45.47, (9.86) 44.22, (11.01) .32 

Restrained Eating b 13.38, (4.56) 14.07, (4.13) .46 

Uncontrolled Eating b 23.51, (6.63) 21.36, (7.52) .12 

Emotional Eating b 7.98, (2.80) 6.91, (3.22) .10 

Note. M and SD are used to represent mean and standard deviation, respectively. a = TFEQ, b = 

Subscales of TFEQ.  

 

State Self-Compassion 

A 2 (condition: self-kindness to the mind, self-kindness to the mind and body) X 2 (time: pre, 

post) mixed design ANOVA was carried out to explore the effects of self-kindness to the mind and 

self-kindness to the mind and body on state self-compassion. There was a significant main effect of 

time F(1, 88) = 137.50, p < .001, ηp
2 = .61, with state self-compassion scores being significantly 

higher within the post conditions. There was no significant interaction between the condition and 

time F(1, 88) = .004, p = .95, and no significant main effect between conditions F(1, 88) = .80, p = 

.38 (see Table 7.3). 

Food Choice 
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 There were no significant differences found in the choices of food selected by participants 

between the self-kindness to the mind condition and self-kindness to the mind and body condition, X2 

(3) = 3.45, p = .33 (see Table 7.4).  

 

Table 7.3. 

Pre and Post Measures of SSCS Between Self-Kindness Mind and Self-Kindness Mind and Body 

Conditions 

 M, (SD) – Pre M, (SD) – Post 

Self-Kindness Mind  

(n = 45) 

64.91, (11.68) 77.51, (13.18) 

Self-Kindness Mind and Body 

(n = 45) 

67.47, (13.95) 79.93, (17.27) 

Note. M and SD are used to represent mean and standard deviation, respectively.  

 

Table 7.4. 

Food Selected By Percentage of Participants in Self-Kindness Mind and Self-Kindness Mind and 

Body Conditions 

 M&Ms Grapes Both None 

Self-Kindness 

Mind 

(n = 43) 

13.3% 33.3% 53.3% 0% 

Self-Kindness 

Mind and Body 

(n = 42) 

11.1% 26.7% 55.6% 6.7% 
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Food Intake 

 A 2 (condition: self-kindness to the mind, self-kindness to the mind and body) X 2 (usual 

fruit and vegetable intake: low, high) ANOVA was conducted to explore the effect of self-kindness 

and usual fruit and vegetable intake on M&Ms consumption. There was no significant main effect 

between conditions F(1, 86) = .95, p = .33, no significant main effect of usual fruit and vegetable 

intake F(1, 86) = 2.12, p = .15, and no significant interaction between condition and usual fruit and 

vegetable intake F(1, 86) = 11, p = .75. Therefore, suggesting self-kindness to either the mind or 

mind and body and usual fruit and vegetable intake had no effect on participants’ M&M intake (see 

Table 7.5).  

A 2 (condition: self-kindness to the mind, self-kindness to the mind and body) X 2 (usual 

fruit and vegetable intake: low, high) ANOVA was conducted to explore the effect of self-kindness 

and usual fruit and vegetable intake on grape consumption. There was a significant interaction 

between condition and usual fruit and vegetable intake F(1, 86) = 7.68, p = .01, ηp
2 = .08. There was 

no significant main effect of conditions F(1, 86) = .85, p = .36, and no significant main effect of 

usual fruit and vegetable intake F(1, 86) = 2.22, p = .14 (see Table 7.6.). Therefore, t-tests were 

conducted to explore the effect of self-kindness on grape intake between low and high consumers of 

fruit and vegetable.   
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Table 7.5. 

Intake of M&Ms in Low and High Consumers of Fruit and Vegetable Between Self-Kindness Mind 

and Self-Kindness Mind and Body Conditions 

 M, (SD) - M&Ms (g) M, (SD) - M&Ms (kCal) 

Low Consumers   

Self-Kindness Mind (n = 26) 16.45, (23.05) 83.69, (118.00) 

Self-Kindness Mind and Body 

(n = 24) 

12.71, (22.16) 65.07, (113.48) 

High Consumers   

Self-Kindness Mind (n = 19) 26.32, (31.22) 132.74, (159.84) 

Self-Kindness Mind and Body 

(n = 21) 

19.05, (29.82) 97.52, (152.66) 

Note. M and SD are used to represent mean and standard deviation of intake of M&Ms in grams and 

calories, respectively.  

Low consumers – Grape consumption 

 For low consumers, there was a significant effect of self-kindness on participants’ intake of 

grapes t(43.33) = 2.75, p = .01, whereby participants in the self-kindness to the mind condition 

consumed significantly more grapes than participants in the self-kindness to the mind and body 

condition (see Figure 7.1). 

High consumers – Grape consumption 

For high consumers, there was no significant difference between the self-kindness to the 

mind condition and self-kindness to the mind and body condition in participants’ intake of grapes 

t(38) = 1.26, p = .21 (see Figure 7.1).  
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Table 7.6. 

Intake of Grapes in Low and High Consumers of Fruit and Vegetable Between Self-Kindness Mind 

and Self-Kindness Mind and Body Conditions 

 M, (SD) - Grapes (g) M, (SD) - Grapes (kCal) 

Low Consumers   

Self-Kindness Mind (n = 26) 37.50, (31.98) 27.00, (23.02) 

Self-Kindness Mind and Body 

(n = 24) 

16.67, (20.94) 12.00, (15.08) 

High Consumers   

Self-Kindness Mind (n = 19) 30.26, (21.31) 21.79, (15.34) 

Self-Kindness Mind and Body 

(n = 21) 

40.71, (29.08) 29.31, (20.94) 

Note. M and SD are used to represent mean and standard deviation of intake of grapes in grams and 

calories, respectively.   
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Figure 7.1. 

Participants’ Grape Intake 

 

 

 

Note. Consumption of grapes in low and high consumers of fruit and vegetable between self-kindness 

mind and self-kindness mind and body conditions. Error bars refer to the standard error of the mean. 

Left panel represents consumption in grams, and right panel represents consumption in calories. 

 

7.6. Discussion 

The present study investigated whether or not the MCD combined with self-kindness could 

promote healthier food choices. Whilst a difference in intake was found between the self-kindness to 

the mind condition and self-kindness to the mind and body condition, it was limited and not consistent 

with the aforementioned hypotheses. The data suggested that there were no significant differences in 

the consumption of M&Ms or grapes between self-kindness to the mind condition and self-kindness 

to the mind and body condition. However, participants who were typically low consumers of fruit and 

vegetable consumed significantly more grapes in the self-kindness to the mind condition compared to 

those in the self-kindness to the mind and body condition. Therefore, suggesting that the concept of 

self-kindness may not be so apparent when promoting healthier food choices, especially for those who 

are usually low consumers of fruit and vegetable.  
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One possible interpretation of the results is that participants’ who were low consumers of fruit 

and vegetable may have altered their behaviour and consumed more grapes in the self-kindness to the 

mind condition because the element of mindfulness may have subdued the effect of self-kindness to 

the mind, and led to an increased influence towards their food choices (e.g., Mantzios, Egan, Hussain 

et al., 2018). For example, whilst the questions within the MCD were priming participants to be 

kinder to their mind, the diary was also encouraging participants to be more mindful. Previous 

research that has investigated the original MCD has found the diary to be significantly effective in 

promoting healthier eating behaviours (Mantzios & Wilson, 2014; Mantzios et al., 2020; also see 

Chapters 5, 6). Furthermore, mindfulness has shown to reduce the influence of external cues (e.g., 

Alberts et al., 2012; Allirot et al., 2017; Marchiori & Papies, 2014; see Chapter 5, 6), and in this case, 

the attractiveness of the M&Ms, and therefore participants who were low consumers of fruit and 

vegetables were perhaps led to a higher consumption of grapes.  

Alternatively, the discomfort that people felt during the process of thinking about being kind 

to oneself may have induced more self-consciousness, and in effect, promoted healthier eating 

behaviours. For example, commercials on limiting sugar intake often highlight the negative 

associations that sugar does to the body, this could potentially lead people to consciously think about 

their food choices, and adjust their eating behaviours accordingly in order to avoid any detrimental 

repercussions towards their physiological health. The notion of promoting physical health may thus 

require a greater focus on mind elements, which could in effect, result in better decision making 

around food.  

7.7. Limitations and Future Directions  

There are some potential limitations to the present study that require further discussion and 

investigation. First, the present study did not include a control group that was exposed to a non-self-

kindness condition, and therefore did not allow an assessment on whether self-kindness had any 

significant direct effect. Future studies should include such a condition to allow a direct assessment on 

the effect of self-kindness in comparison to a conventional version of the intervention.  

As mindfulness may have potentially reduced the effect of self-kindness, any future research 

should explore self-kindness as a sole intervention. Whilst the improvements in self-compassion 
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scores post intervention within the current study do suggest that self-kindness was promoted, the 

concept of self-kindness within eating behaviours is still a novel and rather complex concept (Egan & 

Mantzios, 2018; Mantzios & Egan, 2017). The present work makes a primary contribution to our 

understanding of the specific role of self-kindness in eating behaviours, laying the foundation for 

future investigations that focus on this element of self-compassion. This should include the long term 

impact of self-kindness and the development of effective interventions for eating behaviours and 

weight regulation.  

Finally, there was little variability in the BMI of the sample used, people who are overweight 

or obese may have responded differently. For example, such populations may more often choose 

psychological health over physiological health (Hartmann et al., 2012), and including these 

populations may provide different results.  

7.8. Conclusion 

The present study suggests that mindfulness combined with self-kindness to the mind can 

encourage healthier eating, but this effect is limited, and restricted to lower consumers of fruit and 

vegetable. The concept of self-kindness requires further research to understand further its impact on 

eating behaviours and weight regulation.  
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CHAPTER 8: EXPLORING THE EFFECTS OF MINDFULNESS AND SELF-DISTANCING 

ON CHOCOLATE INTAKE AFTER A NEGATIVE STATE AFFECT 

8.1. Abstract 

Background: Foods high in fat and sugar can often act as emotional regulators during 

negative emotional states, and regularly engaging in such behaviour can contribute towards weight 

gain. The present study investigated whether using MCD adapted with the element of self-distancing 

could improve state mindfulness, attenuate negative affect and reduce chocolate intake. Method: One 

hundred and twenty participants were randomly assigned to one of three conditions, self-immersed, 

self-distanced and control, and after evoking a negative state affect through a film excerpt, 

participants were served chocolate. Results: The findings suggested there were no significant 

differences in improving state mindfulness or state negative affect across the three conditions. 

However, participants in the control condition did consume significantly more chocolate than those in 

the self-immersed and self-distanced conditions. Whilst there were no significant differences in 

chocolate intake between the two experimental conditions, those in the self-distanced condition did 

consume the least amount of chocolate. Conclusion: The concept of self-distancing may be beneficial 

in improving emotional eating behaviours further in mindful eating interventions. Limitations and 

recommendations for future research are discussed. 

8.2. Background 

Research suggests that emotion regulation can derive from some foods, which are often high 

in fat and sugar, and may be understood as “comfort foods” (Macht & Mueller, 2007), temporarily 

diminishing negative mood and evoking a state of pleasure (e.g., Scholey & Owen, 2013; Wansink, 

Cheney, & Chan, 2003). For example, Macht and Dettmer (2006) found participants reported a 

positive mood after eating chocolate in comparison to those eating an apple or nothing. Similarly, 

other experimental research found eating chocolate vs drinking water significantly reduced negative 

state mood (Macht & Mueller, 2007). Frequently engaging in eating to improve affect can lead to 

excessive energy intake, and may contribute towards weight gain and obesity (e.g., van Strien, 2018; 

Konttinen; van Strien; Mannisto; Jousilahti; Haukkala, 2019). 
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Literature on trait eating styles, such as emotional and restrained eating, and their influence 

upon negative mood that leads to consumption is inconsistent. Some studies suggest high emotional 

eaters increase their food intake after a negative mood induction, and consume more sweet and high 

fat foods than non-emotional eaters (Loxton, Dawe, & Cahill, 2011; Yeomans & Coughlan, 2009). 

Others report that emotional eating traits do not have an influence on food intake (e.g., Evers, Marijn 

Stok & de Ridder, 2010). Furthermore, findings on restrained eating and negative affect also appear to 

be conflicting. Whilst some researchers argue negative affects prompt overconsumption in people 

attempting to restrict their caloric intake (Schotte, Cools, & McNally, 1990; Wallis & Hetherington, 

2004), others have reported that the relationship between restrained eaters and overeating in response 

to negative moods is not so direct (e.g. Herman, Polivy, Lank, & Heatherton, 1987; Yeomans & 

Coughlan, 2009). Such findings suggest emotional and restrained eating behaviours may not 

necessarily lead to overconsumption, but rather the experimental induction in replicating natural states 

of negative emotion may promote increased energy intake. Therefore, it is important to find means 

that moderate the consumption of calorie dense foods during episodes of negative affect to prevent 

overeating and risk of weight gain (Canetti et al., 2002; Lazarevich, Irigoyen, Velazquez, & Zepeda, 

2016; Macht, 2008). 

Mindfulness may be a variable that could moderate the association between negative affect 

and overconsumption (Meier, Noll, & Molowku, 2017). Mindfulness is an awareness that emerges 

through purposefully paying attention to what is taking place in the present moment with a non-

judgmental attitude (Kabat-Zinn, 1990). Over recent years, there has been an extensive amount of 

research associating mindfulness with healthier eating behaviours, such as promoting healthier food 

choices, reducing fat and sugar consumption, as well as susceptibility to hunger cues (Dutt et al., 

2019; Marchiori & Papies, 2014). In a study more specifically related to affect and consumption, 

Meier et al. (2017) found participants who were instructed to mindfully eat chocolate had a greater 

increase in positive mood compared to participants who were instructed to eat chocolate non-

mindfully or crackers either mindfully or non-mindfully. Mindfulness may then enhance pleasure, and 

enable people to regulate their consumption of calorie dense foods whilst also self-regulating mood 

(Meier et al., 2017).  
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In an attempt to induce mindful eating, Mantzios and Wilson (2014) developed a non-

meditative mindful eating tool referred to as the MCD promoting mindfulness and self-compassion 

through construal level methods. The tool is used during each meal and individuals are encouraged to 

be present in the moment, whilst also being kind and non-judgmental to their thoughts and feelings 

that may arise whilst eating (Mantzios & Wilson, 2014). CLT describes an identification on a close or 

distant continuum (Lieberman & Trope, 1998). Distant objects, events and individuals are portrayed 

as abstract construals as they consider why actions are being performed, whilst, close objects, events 

or individuals are represented as concrete construals as they focus on how they carry out behaviour 

(Freitas et al., 2004). For example, whilst eating, a person thinking concretely will consider how their 

food tastes right now, and how healthy they perceived it to be, whereas, abstract thinking will focus 

on why this meal is healthy. The MCD has shown improvements in promoting healthier behaviours, 

such as reducing portion size effect, encouraging fruit consumption, improving weight loss and 

psychological well-being (Hussein et al., 2017; Mantzios & Wilson, 2014, Mantzios et al., 2019; see 

Chapter 5, 6). The current research proposes another element that has not yet been explored in relation 

to eating behaviours, but has been found to successfully reduce emotional distress and enable people 

to cope with negative emotions, namely, self-distancing (e.g., Ayduk & Kross, 2010a, b).  

The act of expressive writing, whereby people explore emotional trauma, has demonstrated 

physical and psychological health benefits (Frisina et al., 2004; King & Miner, 2000). However, such 

benefits are only apparent when people reflect on these events through a self-distanced perspective 

(Mischowski et al., 2012; Nolen- Hoeksema, 1991). Research illustrates when people are self-

immersed (i.e., look at a perspective from their own point of view) whilst analysing distressing 

memories, they are predisposed to focus narrowly on recounting the intense details of their 

experience, which could perpetuate further negative emotions. Contrary, when people adopt a self-

distanced perspective (i.e., look at a perspective from a distanced viewpoint), they are able to 

understand the broader context of the situation by being able to step away from the role of a victim 

and reconstrue their experience, which in effect, can lead to less distress (e.g., Kross & Ayduk, 2011). 

Adopting a self-distanced role has shown to lower blood pressure reactivity, reduce depression and 

affect, and improve coping with social anxiety and stress (Kross et al., 2014). 
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The MCD has previously been adjusted through simple linguistic adaptations to create a 

connotation of self-compassion and mindfulness through concrete construals (see Chapter 7). To form 

a self-distanced perspective of the MCD, linguistic adaptations were specifically implemented for the 

present study. For example, the MCD typically encourages people to reflect on their eating behaviour 

through a self-immersed perspective, such as “How kind are you to yourself whilst you are eating this 

meal?” (Mantzios & Wilson, 2014), and by doing so, the self who conducts the behaviour, and the 

self who is reasoning the behaviour are the same. Divergently, using a self-distanced perspective, 

such as “How kind is Zarah being to herself whilst she is eating this meal?”, the person can take a step 

back and view their behaviour from a distanced perspective, potentially allowing them to manage 

their eating behaviour with more acceptance and non-judgment. Research on CLT suggests that 

psychological distance allows people to adopt broader perspectives on events, helping people to see 

the bigger picture rather than focusing on concrete details (Fujita et al., 2006; Liberman & Trope, 

2008), which was achieved through mindfulness and self-compassion in the MCD, whilst maintaining 

concrete perspectives on the present meal and eating experience. 

Psychological distance from the situation has been considered in previous literature as not 

adhering to mindfulness principles (e.g., considering past and future behaviours – Mantzios & 

Wilson, 2014); however, distancing oneself from the situation may be a means of overcoming affect 

that arises and disrupts the mindful and self-compassionate engagement within the situation. 

Literature has repeatedly identified how people find it easier to be kind to loved ones, but rather more 

difficult to express kindness towards oneself (Egan & Mantzios, 2018; Mantzios & Wilson, 2015b). 

Therefore, the addition of a self-distanced perspective within the MCD may amplify the effect of 

regulating consumption when negative mood is further regulated. 

The present study will explore whether a self-distanced MCD could improve state 

mindfulness and state negative affect, and consequently lead to a reduced intake of calorie dense 

foods. It was hypothesised participants in a self-distanced MCD condition would be significantly 

more likely to improve their state mindfulness, attenuate their negative mood, and consume less 

chocolate than participants who receive a self-immersed MCD and the control condition. However, 
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this may be effected by eating behaviours, such as emotional eating and restrained eating, which were 

controlled for in subsequent analyses.  

8.3. Method 

Participants 

 One hundred and twenty participants were recruited via opportunity sampling from a 

university in the West Midlands, UK, and participants did not receive any compensation for their 

participation. The sample size was based on the number of participants recruited in other similar 

studies (e.g., Macht & Mueller, 2007; Mantzios et al., 2019; Mantzios et al., 2020). The average BMI 

of the sample was M = 22.30 (SD = 8.48) and age was M = 24.23 (SD = 9.49), and their self-identified 

ethnicities were: White or White British (n = 43), Black African or Caribbean (n = 18), South Asian 

(n = 43), Middle Eastern (n = 5), Chinese (n = 5), Mixed Ethnicity (n = 5), and not-specified (n = 1). 

The present study was approved by the University’s ethics committee (see Appendix B5), and 

informed consent was gained from all participants. 

 Eligibility. Due to the nature of the study (presence of food), participants were informed via 

an information sheet and consent form that they were not eligible to participate if they had been 

diagnosed with an eating disorder or if they had any had any food allergies or intolerances (e.g., 

dairy).  

Experimental Conditions 

 Participants were randomly assigned to one of three conditions, self-immersed (n = 40; 

female = 33, male = 5, not-specified = 2), self-distanced (n = 40; female = 35, male = 4, not-specified 

= 1) and control (n = 40; female = 23, male = 11, not-specified = 6). Participants in both experimental 

conditions received an adapted version of the original MCD (Mantzios & Wilson, 2014). Participants 

in the self-immersed condition received a MCD that was adapted with questions presented in the first 

person (see Table 8.1; see Appendix C5), and participants in the self-distanced condition received a 

MCD formatted in the third person (see Appendix C6; see Table 8.1). Participants in both conditions 

were asked to simply consider the answers to the questions of the adapted MCD versions (Hussein et 

al., 2017; Mantzios et al., 2020), and in order to represent a real living condition as much as possible, 

participants in the control condition did not receive a MCD or any reading task. 
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Mood Induction 

 To induce a negative state affect, an excerpt from a popular movie, “The Champ” was 

presented, showing a young boy crying at the death of his father (duration: 2 min 51sec). The use of 

this film clip has shown to successfully induce negative emotions amongst different populations 

(Gross & Levenson, 1995; Hagemann et al., 1999; Macht & Mueller, 2007; Macht, Roth, & Ellgring, 

2002). 

Food 

 Participants in all three conditions were provided with Galaxy chocolate minstrels 

(500kCal/100g). Although a typical serving size in the UK is approximately 45g (225kCal), a serving 

of 100g was provided in order to avoid artificially limited intake. The chocolate was sourced from UK 

Tesco stores, and served in a white bowl with the size amounting to: width 15cm x length 15cm x 

height 8cm.  
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Table 8.1. 

Questions Presented to Participants in the Mindfulness Conditions 

Self-Immersed MCD Self-Distanced MCD 

How do I think this snack tastes? 

 

How does Zarah think this snack tastes? 

 

How do I think this snack smells? 

 

How does Zarah think this snack smells? 

What do I think of the colours and texture of it? 

 

What does Zarah think of the colours and texture 

of it? 

 

How could this snack be better right now for me? 

 

How could this snack be better right now for 

Zarah? 

 

How could this snack be healthier right now for 

me? 

 

How could this snack be healthier right now for 

Zarah? 

 

How do I feel and what passes through my mind 

now that I am eating this snack? 

 

How does Zarah feel and what passes through 

Zarah’s mind now that Zarah is eating this snack? 

 

How important do I think it is for me and all 

people to eat healthy? 

 

How important does Zarah think it is for her and 

all people to eat healthy? 

How kind am I to myself now that I am eat this 

snack? 

How kind is Zarah being to herself now that she is 

eating this snack? 

How understanding and kind are my thoughts and 

feelings now that I am eating this snack? 

How understanding and kind are Zarah’s thoughts 

and feelings now that she is eating this snack? 

 

How understanding and patient am I now that 

thoughts and feelings are intruding this 

pleasurable experience? 

 

How understanding and patient is Zarah now that 

thoughts and feelings are intruding this 

pleasurable experience? 

 

How understanding and patient am I now that this 

snack is not a satisfying experience for myself? 

 

How understanding and patient is Zarah now that 

this snack is not a satisfying experience for 

herself? 

How do I show kindness to myself now that I am 

eating healthily? 

 

How does Zarah show kindness to herself now 

that she is eating healthily? 

 

How important is this snack to me right now? 
 

How important is this snack right now for Zarah? 
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Measures 

 Participant demographic form. Participants were asked questions regarding their gender, 

age, height, weight and ethnicity in order to assess their BMI and background information. 

 Hunger. To assess hunger, participants were asked at the start of the experimental session 

“How hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely 

hungry).  

 Taste test. In a bogus taste test, participants were asked to rate the likeability of the chocolate 

after consumption (e.g., “How much did you like the taste of the chocolate minstrels?”), with 

responses ranging from 1 (not at all) to 7 (extremely). 

  SMS (Tanay & Bernstein, 2013). Participants in the current study were instructed to 

complete the SMS after the mood induction (pre), and again after consumption (post). Please see 

Chapter 2 for a full description of the SMS. In the present study, the alpha was pre - (α =.94) and post 

- (α =.95).  

 PANAS (Watson et al., 1988). Participants were instructed to complete the negative affect 

measure at baseline, again after mood induction (pre), and finally after consumption (post). Please see 

Chapter 2 for a full description of the PANAS. In the present study, the alpha was baselines - (α =.76), 

pre - (α =.89) and post - (α =.85). 

  DEBQ (van Strien et al., 1986). To control for any differences between conditions and any 

effect that emotional eating and restrained eating could have on the results, subscales from DEBQ 

were administrated. Please see Chapter 2 for a full description of the DEBQ. In the present study, the 

alpha was emotional eating - (α =.90) and restrained eating - (α =.91).  

Procedure 

 The study was advertised as an experiment regarding mood and taste perception, and was 

deliberately kept vague in order to prevent participants from predicting the true aim of the study. 

Experimental sessions took place between 12pm and 4pm, lasting approximately 20 minutes. Upon 

arrival, participants received an information sheet, and after providing informed consent, they were 

seated in individual cubicles. Participants height and weight was measured in cm and kg using a 

stadiometer and a digital scale, and they were then instructed to complete a participant demographic 
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form and the negative affect subscale. The excerpt from the movie “The Champ” was then played, 

and immediately after watching the clip, participants were instructed to complete the SMS scale and 

another negative affect subscale. Next, participants in the self-immersed condition and self-distanced 

condition were instructed to read the adapted MCD for 2 minutes prior to receiving the chocolate. 

Once participants had finished reading their adapted versions of the MCD, they were provided with 

the chocolate, and asked to continue engaging with the MCD by considering the answers to the 

questions. Participants in the control condition were simply asked to taste the chocolate. All 

participants were informed they could eat as much or as little chocolate as they like, and should at 

least try to taste one chocolate from the bowl provided. After 5 minutes of being presented with the 

chocolate, the experimenter asked all participants to finish eating, and administrated a likeability 

question, SMS, negative affect subscale, emotional eating subscale and restrained eating subscale. 

Once participants had completed the questionnaires, they were debriefed and thanked for their 

participation.  

8.4. Data Analysis 

 Consumption of chocolate was initially measured in grams, using the difference in weight of 

the bowl before and after each experimental session. The grams consumed were multiplied by 5 

(obtained from manufacturers package information) in order to get a measure of total calories (kCal) 

consumed. Chi square was used to account for differences in gender across the three conditions, and 

one way ANOVAs were conducted to test for differences in hunger, BMI, age, emotional eating, 

restrained eating and chocolate intake. 3 X 2 ANOVAs were conducted to test for differences in 

negative state affect and state mindfulness scores. Participant hunger and characteristics (including 

emotional and restrained eating) were used tested as covariate to explore any effect they may have 

upon chocolate intake across the three conditions. All analyses were conducted using SPSS v24. 

8.5. Results 

Participant Characteristics 

One way between group ANOVAs found no significant differences across conditions in 

participants’ hunger, BMI and restrained eating: all p > .07 (see Table 8.2). Chi square analysis 
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indicated gender was not equal across the three conditions X2 (4) = 11.69, p = .02, with significantly 

less females present in the control condition than the self-distanced condition (p = .01).There was a 

significant difference in age F(2, 119) = 6.01, p = .01, ηp2 = .09, whereby age was lower amongst 

participants in the self-immersed condition than those in the control condition (p = .01). There was 

also a significant difference in emotion eating F(2, 119) = 3.03, p = .05, ηp2 = .05, whereby 

participants in the self-distanced condition displayed a greater emotional eating style than those in the 

self-immersed condition (p = .04). Inclusion of hunger, BMI, age and gender as covariates in the 

analyses did not affect the observed results for any of the dependent measures, and are therefore not 

discussed further. Emotional eating and restrained eating are discussed further below.  

Mood Manipulation 

 A 3 (condition: self-immersed, self-distanced, control) X 2 (time: baseline, pre) mixed design 

ANOVA was conducted in order to ensure that the movie excerpt presented induced a negative state 

affect amongst participants. The analysis revealed a significant main effect for time F(1, 117) = 74.72, 

p < .001, ηp2 = .39, no significant main effect across conditions F(2, 117) = 1.69, p = .19, and no 

significant interaction between time and condition F(2, 117) = .63, p = .54. Therefore, mood 

manipulation appeared to be successful in all three conditions (see Table 8.3).   
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Table 8.2. 

Measures of Participants’ Hunger, BMI and Age Across Self-Immersed, Self-Distanced and 

Control Conditions 

 M, (SD) - Self-

Immersed  

(n = 40) 

M, (SD) - Self-

Distanced  

(n = 40) 

M, (SD) -  

Control  

(n = 40) 

p 

Hunger 1.70, (.79) 2.00, (.93) 2.14, (.95) .08 

BMI 21.03, (9.34) 24.18, (7.77) 21.71, (8.13) .22 

Age* 21.08, (3.47) 23.56, (7.47) 28.05, (13.46) .01 

Emotional 

Eating*a 

26.98, (9.15) 32.25, (9.90) 29.78, (9.71) .05 

Restrained  

Eating a 

24.15, (8.88) 28.03, (7.15) 24.75, (8.02) .07 

Note. M and SD are used to represent mean and standard deviation, respectively * = significant 

difference across conditions, a = subscales of DEBQ.  

 

Table 8.3. 

Baseline, Pre and Post Measures of Negative Affect Subscale Across Self-Immersed, Self-Distanced 

and Control Conditions 

 M, (SD) - Baseline M, (SD) - Pre M, (SD) - Post 

Self-Immersed  

(n = 40) 

12.52, (3.47) 16.07, (5.19) 12.60, (3.97) 

Self-Distanced  

(n = 40) 

13.78, (4.21) 18.35, (7.42) 14.58, (4.62) 

Control  

(n = 40) 

13.50, (3.69) 18.35, (7.51) 13.03, (4.95) 

Note. M and SD are used to represent mean and standard deviation, respectively.   
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State Mindfulness 

A 3 (condition: self-immersed, self-distanced, control) X 2 (time: pre, post) mixed design 

ANOVA was carried out to explore the effects of self-immersed MCD and self-distanced MCD on 

state mindfulness. There was a significant main effect across conditions F(2, 117) = 5.36, p = .01, ηp2 

=.08, no significant main effect for time F(1, 117) = 3.11, p = .08, and no significant interaction 

between condition and time F(2, 117) = .89, p = .42. A post hoc comparison using the Tukey HSD 

test suggested participants in the self-distanced condition scored significantly higher in pre state 

mindfulness than those in the control condition (p = .03). However, no significant differences were 

found between participants in self-immersed condition and self-distanced condition (p = .46), or 

between those in the self-immersed condition and control condition (p = .33). Therefore, suggesting 

post state mindfulness scores did not significantly increase (or decrease) across the three conditions 

(see Table 8.4). 

Negative State Affect 

 A 3 (condition: self-immersed, self-distanced, control) X 2 (time: pre, post) mixed design 

ANOVA was carried out to explore the effects of self-immersed MCD and self-distanced MCD on 

negative state affect. There was a significant main effect for time, F(1, 117) = 67.37, p = .001, ηp2 = 

.37. There was no significant main effect across condition, F(2, 117) = 1.81, p = .17, and there was no 

significant interaction between condition and time, F(2, 117) = 1.26, p = .29. Thus, suggesting self-

immersed MCD or self-distanced MCD had no significant effect in improving negative state affect 

when compared to the control condition (see Table 8.3).   
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Table 8.4. 

Pre and Post Measures of SMS Across Self-Immersed, Self-Distanced and Control Conditions 

 M, (SD) - Pre M, (SD) - Post 

Self-Immersed  

(n = 40) 

64.30, (16.30) 59.88, (17.62) 

Self-Distanced  

(n = 40) 

68.63, (13.41) 68.70, (15.38) 

Control  

(n = 40) 

59.10, (18.60) 55.90, (20.90) 

Note. M and SD are used to represent mean and standard deviation, respectively.  

 

Chocolate Intake 

A one way between group ANOVA was conducted to explore participants’ intake of 

chocolate across the self-immersed condition, self-distanced condition, and control condition. There 

was a significant difference in chocolate intake across the three conditions F(2, 119) = 8.74, p = .001, 

ηp2 = .13 (see Table 8.5). A post hoc comparison using the Tukey HSD test found participants in the 

control condition consumed significantly more chocolate than those in the self-immersed condition (p 

= .01) and in the self-distanced condition (p < .001). However, participants in the self-immersed and 

self-distanced conditions did not significantly differ in their intake of chocolate (p = .63) (see Figure 

8.1).  

Effects of Eating Behaviours 

 As Table 8.2 displays, emotional eating style significantly differed between conditions, and to 

explore for any effect it may have had upon participants’ intake of chocolate, an ANCOVA was 

conducted. A between group ANCOVA indicated emotional eating had no significant effect on the 

amount of chocolate participants’ consumed across the three conditions F(1, 116) = .35, p = .55. 

Restrained eating was also explored to control for any effect it may have upon chocolate intake, and 

similarly no effect was found F(1, 116) = 2.03, p = .16. Therefore, suggesting the difference in 
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participants’ intake of chocolate across the three conditions was not because of emotional or 

restrained eating behaviours.  

 

Table 8.5. 

Participants’ Chocolate Intake Across Self-Immersed, Self-Distanced and Control Conditions 

 Self-Immersed  

(n = 40) 

Self-Distanced  

(n = 40) 

Control  

(n = 40) 

M, (SD) - g 19.65, (20.71) 15.37, (11.86) 34.05, (27.24) 

M, (SD) - kCal 98.25, (103.92) 76.88, (59.34) 170.25, (136.19) 

Note. M and SD are used to represent mean and standard deviation of consumption of chocolate in 

grams and calories. 

 

Figure 8.1. 

Participants’ Chocolate Intake 

 

 
Note. Consumption of chocolate in self-immersed, self-distanced and control conditions. Error bars 

refer to the standard error of the mean. Left panel represents consumption in grams, and right panel 

represents consumption in calories.   
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8.6. Discussion 

The present study investigated whether a self-distanced MCD could improve participants’ 

state mindfulness whilst also attenuating their negative state affect and regulating their chocolate 

intake. The findings suggest that participants using the self-immersed MCD or self-distanced MCD 

did not improve their state mindfulness or state negative affect any more (or less) than those in the 

control condition. However, participants in the self-immersed condition and self-distanced condition 

did consume significantly less chocolate than those in the control condition, and contrary to the 

hypothesis, there were no significant differences in participants’ chocolate intake between the two 

experimental conditions (i.e., self-immersed and self-distanced). Emotional eating and restrained 

eating behaviour patterns, as well as other characteristics, such as hunger, BMI, age and gender had 

no significant effect on the findings. Overall, it appears that both self-immersed MCD and self-

distanced MCD may be beneficial in reducing the overconsumption of chocolate.  

Mindful eating strategies indirectly promote a moderation of consumption of unhealthy foods 

by encouraging people to focus on their satiety and emotional states, which in effect, could lead them 

to eat less without affecting their mood (Kristeller & Wolever, 2010). Participants using the self-

immersed MCD and self-distanced MCD did consume the least amount of chocolate (compared to 

those in the control condition), but their state mindfulness scores did not improve. Participants in the 

current study engaged with the adapted versions of the MCD for a total of 7 minutes (2 minutes 

reading the MCD before being presented with chocolate, and 5 minutes spent engaging with the MCD 

whilst being presented with chocolate). Whilst previous research has found that a 7 minute framework 

of using the MCD is effective in improving state mindfulness (Hussein et al., 2017; see Chapter 4, 6), 

participants in those settings were not experimentally induced to develop a negative affect. It is 

possible that participants may have needed a longer period of time engaging with the MCD to 

overcome their induced negative state affect and develop a state of mindfulness. In fact, the findings 

suggest that participants in the self-immersed and control conditions did slightly decrease in their state 

mindfulness scores after the experimental task; whereas in the self-distanced condition, participants 

state mindfulness scores remained similar across measurements, which could potentially explain why 
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participants in the self-distanced condition consumed significantly less chocolate than the control 

condition, and slightly less chocolate than those in self-immersed condition.  

Participants negative state affect appeared to improve in all three conditions, suggesting that 

perhaps using a self-immersed MCD or self-distanced MCD is not any more (or less) beneficial in 

improving negative mood when compared to a control condition. One potential reason for 

improvement in mood across all three conditions may be the presence and intake of chocolate, as past 

research has indicated that chocolate consumption alone can improve negative mood states (e.g., 

Macht & Mueller, 2007; Parker, Parker, & Brotchie, 2006). However, it also appears that in order to 

improve negative state affect, participants in the control condition needed to consume significantly 

more chocolate than those in the self-immersed and self-distanced conditions, suggesting both the 

self-immersed MCD and self-distanced MCD may be promising. Although non-significant (when 

compared to the self-immersed condition), participants in the self-distanced condition did consume 

the least amount of chocolate whilst also improving their negative affect. Previous studies have found 

when participants adopt a self-distanced perspective, they are able to reflect on negative experiences 

adaptively, and the shift in thought content helps them reduce dwelling on sources of distress (Ayduk 

& Kross, 2010a). In the present study, engaging with the self-distanced MCD may have led 

participant to reconstrue their experience of watching the movie fragment and focus on the broader 

context of the situation, i.e., the movie was fictional, and therefore resulted in a prompt attenuation of 

negative mood without overindulging on chocolate. Therefore, the concept of self-distancing may 

inform interventions for reduced emotional eating with or without the MCD.  

Emotional eating and restrained eating behaviours did not appear to significantly impact 

participants’ chocolate intake across the three conditions, and this appears to be aligned with some 

previous research. For example, whilst emotional eating may be a common behaviour, the amount of 

food that people consume to improve their mood differs greatly, and this could be based on a number 

of reasons, such as early childhood, cultural differences and biological factors (e.g., Macht & Simons, 

2010). Furthermore, researchers have suggested that restrained eating alone does not lead to 

overconsumption during negative emotional states, but it is rather a combination of different factors, 

such as a tendency to overeat or initial hunger (e.g. Herman et al., 1987; Yeomans & Coughlan, 
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2009). These findings suggest that eating behaviours, such as emotional and restrained may not 

directly lead to overconsumption, and their effect can vary upon negative affect induced eating. 

8.7. Limitations and Future Directions  

 There are some potential limitations to the present study which require further attention. 

Firstly, this study was conducted in a highly controlled laboratory setting, and a film extract was used 

to induce negative affect. However, situations in real-life may not be so clear-cut, for example, in 

reality there may be many reasons for people to experience negative mood, such as a breakdown of a 

relationship or bereavement, and the emotions evoked in such situations may be longer and more 

detrimental. Future research investigating the role of self-distancing and eating should look to elicit 

negative emotions in a more authentic manner, for example, public speaking is often a method that 

induces anxiety and stress (Kross et al., 2014), and may be a more accurate method of negative mood 

induction. Another concern regarding the ecological validity of this study is the element of reading 

and engaging with the MCD, as this may be challenging for people in times of difficulty (e.g., low 

mood). Future research should investigate appropriate methods in training people to take on a more 

self-distanced perspective potentially through other methods of priming or nudging, and potentially 

utilise an audio file or simplify the instructions and usage for more effective emotion regulation. 

 Furthermore, the control condition was not provided with a reading or engagement task, and it 

could be the case that paying attention to anything whilst eating chocolate could have resulted in a 

reduced chocolate intake and improved mood. Therefore, future studies should include attention-

grabbing or mindless control conditions, or perhaps use the original MCD to thoroughly investigate 

the effects of self-distancing in improving negative state affect and regulating chocolate consumption.  

 Finally, the current study was conducted on a relative lean population, and people who are 

underweight or overweight may have had different reactions towards negative mood and chocolate 

intake. For example, Geliebter and Aversa (2003) found people who are underweight consumed 

significantly less than normal weight and overweight individuals during negative emotional states. 

These differences could potentially lead to distinctions in the effect of self-distancing and eating 

behaviours amongst underweight, normal weight and overweight individuals. Future research should 
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explore populations with varied BMIs in order to gain an understanding on the effects of self-

distancing towards negative emotional states and eating behaviours.  

8.8. Conclusion 

The present study suggests that self-distancing may be beneficial in reducing the 

overconsumption of chocolate during a negative emotional state, and exploring this concept as a 

means of improving emotional eating behaviours with or without the element of mindfulness could 

assist in moderating weight regulation. More realistic experimental settings and populations with a 

varied BMI categorisations may offer more insights as to how self-distancing can enable better eating 

behaviours and experiences in future research.   



 136 

CHAPTER 9: EXPLORING THE ENVIRONMENTAL MANIFESTATION OF TYPES OF 

MUSIC ON REINFORCING MINDFULNESS AND CONCURRENT ENERGY INTAKE 

9.1. Abstract 

Background: The role of music on energy intake is conflicting, and recent research has 

suggested a positive association between classical music listening and mindfulness. The present study 

aimed to investigate the effect of music, specifically classical music on state mindfulness and calorie 

intake of HED foods. Method: One hundred participants were randomly assigned to either a classical, 

popular or no music condition, and were served a variety of sweet (i.e., chocolate and cookies) and 

savoury (i.e., crisps) HED foods. Results: The results found no significant differences in state 

mindfulness, overall calorie intake or intake of sweet foods across the three conditions. However, 

participants in the classical music condition did consume significantly less savoury food than those in 

the no music condition. Conclusion. Playing classical music may be beneficial in reducing intake of 

savoury foods, but not through the association to changes in state mindfulness. Future research should 

explore extended sessions of music listening on state mindfulness and other experiential evaluations 

of mindfulness to conclude on the direct and indirect effects of music on sweet and savoury foods.  

9.2. Background 

Eating behaviours in general can be influenced by external factors, such as the environmental 

stimuli (Wansink, 2004). For example, television viewing, presence of other people and ambience are 

all suggested to act as food intake regulators as they affect food choice, motivation to eat and meal 

duration (Braude & Stevenson, 2014; Robinson & Higgs, 2013; Wansink & van Ittersum, 2012). The 

construct of mindfulness has also been proposed to affect eating behaviours with research suggesting 

mindfulness is associated with lower caloric intake, reduced fat and sugar consumption, and smaller 

serving sizes (Arch et al., 2016; Beshara et al., 2013; Mantzios, Egan, Hussain, et al., 2018). 

Exploring strategies to promote healthier eating behaviours within the eating context of one’s 

environment is becoming increasingly important when observing the sustainability of interventions 

and the worldwide prevalence of obesity (Arroyo-Johnson & Mincey, 2016). Simply putting some 
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music on may propose an effortless way of healthier and well-regulated eating, and is worth exploring 

to propose additional methods of support.  

Music is an element that is present in many public and private eating places, and the presence 

of music has been suggested to be associated with increased energy intake (Lock, Brindal, Hendrie, & 

Cox, 2016; Stroebele & Castro, 2006). Specifically, different features of music are suggested to 

distinctively affect eating behaviours (e.g., Karapetsa, Karapetsa, Maria, & Lasaraski, 2015). For 

example, research within music genre indicates that classical music leads to a greater enjoyment in 

food (Novak, La-Lopa, & Novak, 2010), and research on music tempo suggests increased music 

speed leads to higher energy intake (e.g., Milliman, 1986; Roballey et al., 1985; Wansink & van 

Ittersum, 2012). However, at the same time, other researchers have not been able to replicate such 

findings, and have instead found no influence of music on energy intake (e.g., Mamalaki, Zachari, 

Karfopoulou, Zervas, & Yannakoulia, 2017; Peneu et al., 2009). The mechanisms behind such 

conflicting findings are not apparent, and appear to need exploring.  

Research has found that certain elements of music can have a calming or stimulating effect 

depending on the tempo or genre (Koelsch & Siebel, 2005; Patel, 2003), which could explain the 

inconsistent findings observed in eating literature. For example, recent research has found a positive 

association between listening to classical music on a regular basis and mindfulness (Bell, McIntyre, & 

Hadley, 2016). Mindfulness is characterised as an awareness that emerges through purposefully 

paying attention to what is taking place in the present moment with a non-judgmental attitude (Kabat-

Zinn, 1990). Specifically, those who practice mindfulness through meditational exercises on average 

increase their predisposition to be mindful in daily life, which in effect, has shown to contribute 

towards healthier eating behaviours across time (Dalen et al., 2010; Jordan et al., 2014; Kristeller et 

al., 2014). In general, there seems to be little research conducted on music and its effect on 

mindfulness; however, previous studies that have been conducted do suggest a possible association 

between the two, specifically regarding classical music (Bell et al., 2016). For example, similar to 

classical music, mindfulness practices are also suggested to have a calming effect amongst 

participants (e.g., Lauricella, 2013), and similar neurophysiology amongst those who regularly engage 

in mindfulness meditation and those who listen to classical music on a daily basis has also been found 
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(Aoun, Jones, Shaw and Bodner, 2005; Holzel et al., 2011; Vuilleumier, 2005). Furthermore, those 

who actively participate in music activities develop enhanced awareness of self and others, as well as 

improved listening and attention skills, components that are key in mindfulness practices (Auerbach 

& Delport, 2018), and mindful eating practices (Dalen et al., 2010; Kristeller et al., 2014). Therefore, 

elements of mindfulness could potentially be developed through centring on music, specifically 

classical music.  

It could be suggested mindfulness (or the lack of mindfulness) may be a contributing factor 

towards the conflicting findings on music and energy intake. Over recent years, mindfulness has been 

used as a intervention strategy in promoting healthier eating practices, such as reduced food cravings, 

resisting HED foods and choosing healthier food options (e.g., Dutt et al, 2019; Jenkins & Tapper, 

2014; Mantzios et al., 2020). Furthermore, similar to classical music, mindfulness has shown to 

enhance the enjoyment of foods consumed (Arch et al., 2016; Hong et al., 2014). Research indicates 

that mindful attention can help reduce the temptations of consuming attractive, but unhealthy foods by 

viewing such simulations as mere mental events, and as a result assist in the gradual change of 

external to internal eating (Mantzios et al., 2019; Mantzios & Giannou, 2014; Marchiori & Papies, 

2014). The majority of experimental studies that use mindfulness as a strategy in promoting healthier 

eating behaviours use body scan exercises or short audio recordings of mindful instructions (e.g., 

Jordan et al., 2014; Jenkins & Tapper, 2014). Mantzios and Giannou (2018) proposed how 

mindfulness could be utilised to become short and effortless practices, and some research has focused 

on introducing brief and effortless interventions to enable adherence and embedment within one’s 

lifestyle (Mantzios & Wilson, 2014; Mantzios & Wilson, 2015a; Hussain et al., 2017). However, this 

study poses the question whether state mindfulness can be induced via a simple environmental change 

and the complete disengagement from any active interventions. Since previous studies have 

concluded that listening to classical music on a regular basis can promote mindfulness (e.g., Bell et 

al., 2016), and mindfulness has shown to be successful in encouraging healthier eating behaviours 

(e.g., Alberts et al., 2010; Dutt et al., 2019), exploring exposure to classical music whilst being 

exposed to food is an initial pilot of exploring associations and proposals for future research.  
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The present study aims to explore whether music could be a primary environmental tool to eat 

more mindfully, and investigate whether briefly listening to music could induce a mindfulness state, 

and in effect, lead to a reduced consumption of HED foods. It was hypothesised that state mindfulness 

would increase and intake from HED foods would be lower when listening to classical music in 

comparison to popular music and no music, and correspondingly significantly differ in food 

consumption.  

9.3. Method 

Participants 

 One hundred participants were recruited via opportunity sampling from a university in West 

Midlands, UK, and participants did not receive any compensation for their involvement in the study. 

The sample size was based on the number of participants recruited in other similar studies (e.g., 

Mamalaki et al., 2017; Stroebele & Castro, 2006). Participants had an average BMI of M = 21.72 (SD 

= 10.77) and an age of M = 26.18 (SD = 13.02), and their self-identified ethnicities were: White or 

White British (n = 65), Black African or Caribbean (n = 7), South Asian (n = 20), Mixed Ethnicity (n 

= 6) and Middle Eastern (n = 2). The present study was approved by the University’s ethics 

committee (see Appendix B6), and informed consent was gained from all participants.  

 Eligibility. Due to the nature of the study (i.e., presence of food), participants were informed 

via an information sheet and consent form that they were not eligible to participate if they had been 

diagnosed with an eating disorder or if they had any food allergies or intolerances.  

Experimental Conditions 

Participants were randomly assigned to one of three conditions: classical music (n = 33; 

female = 24, male = 7, not-specified = 2), popular music (n = 33; female = 29, male = 4), and no 

music (n = 34; female = 23, male = 10, not-specified = 1). The music tempo in the two conditions was 

estimated to be similarly slow, and the music in the classical condition was chosen from the “50 

Greatest Pieces of Classic Music” playlist because of its genre, and lasted a total of 7 minutes. The 

choice of songs used for the popular music condition were based on their popularity, and were 

therefore chosen from the “Official UK Top 40 Singles Chart” during the period of Spring 2018, and 

lasted a total of 7 mins 28s.  
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Food 

Participants were served with both sweet and savoury HED foods in order to cater for 

differences in food preferences and ensure food variety. Participants were presented with Walkers 

salted crisps (132 kCal/25g), Galaxy chocolate minstrels (225 kCal/45g) and Oreo cookies (212 

kCal/45.2g), and they were able to eat as much or as little as they preferred. Participants were not 

required to try all three snacks, but were given the option to do so. All portions served were based on 

standard UK portion sizes, and all food products were sourced from UK Tesco stores and were 

presented on individual bowls (15cm x 15cm x 8cm).  

Measures 

 Participant demographics form. Participants were asked questions regarding their gender, 

age, height, weight and ethnicity in order to assess their BMI and background information. 

Hunger. To assess hunger, participants were asked as the start of the experimental session 

“How hungry do you feel right now?” with responses ranging from 1 (not at all) to 5 (extremely 

hungry).  

Taste test. In a bogus taste test, participants were asked to rate the foods in front of them 

(e.g., “How much did you like the taste of the chocolate minstrels?”) with responses ranging from 1 

(not at all) to 5 (extremely). The results of the bogus taste test were also used to assess participants’ 

likeability of the foods.  

SMS (Tanay & Bernstein, 2013). Participants in the current study were instructed to 

complete the SMS measure before (pre) and after (post) the introduction of music (or no music) and 

food. Please see Chapter 2 for a full description of the SMS. The present study produced an alpha of 

pre (α =.95) and post (α =.95). 

TFEQ (Karlsonn et al., 2000). To control for any differences between conditions and any 

effect that eating behaviours could have on the results, TFEQ was administrated. Please see Chapter 2 

for a full description of the TFEQ. The present study produced an alpha of restrained eating - (α = 

.83), uncontrolled eating - (α = .89), emotional eating (α = .88) and overall score - (α = .86).  

Procedure 
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The study was advertised as an experiment investigating the effect of environmental stimuli 

on taste perception, and was deliberately kept vague in order to prevent participants from predicting 

the true aim of the study. Experimental sessions took place between 12 and 4pm lasting 

approximately 25 minutes. Upon entering the lab, participants received an information sheet, and after 

providing informed consent, they were seated in individual cubicles. Participants height and weight 

was measured using a stadiometer and a digital scale, and they were asked to complete a participant 

demographic form, a hunger measure and a SMS. Next, the experimenter provided participants with 

three bowls of food containing crisps, chocolates, and cookies. Participants in both the classic and 

popular music conditions were instructed to listen to music on their computer media player using their 

headphones, and consume as much or as little of the food they wanted in order to judge the taste of 

the food products. Whilst participants in the no music condition were simply instructed to eat as much 

or as little food as they wanted in order to judge the taste of the food. After either listening to classical 

music, popular music, or having no music, participants filled out a bogus taste test, those who did not 

eat any one of the snacks could simply select “Did Not Eat X” and they then completed another 

measure of the SMS and the TFEQ. Finally, participants were debriefed and thanked for their 

participation.  

9.4. Data Analysis  

Calorie intake was determined for food products by calculating the difference in weight of 

each bowl between the start and end of experimental sessions, and multiplying the weight consumed 

by the calorie density of each food product (obtained from manufacturers package information). Chi 

square was used to account for differences in gender across conditions, and one way ANOVAs were 

carried out to test for differences across conditions in participants’ hunger, food likeability (i.e., 

crisps, chocolate and cookies), BMI, age and eating behaviours including restrained, uncontrolled and 

emotional eating. A 3 X 2 ANOVA was planned to test whether a difference was observed in post 

state mindfulness scores across the three conditions. State mindfulness change was utilised to create a 

group that increased vs decreased throughout the music manipulations, and this was conducted by 

subtracting post state mindfulness scores with pre state mindfulness scores which created one score 

(i.e., “change score”), and those who decreased or increased on the change score were grouped in 
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decrease and increase groups, respectively. 3 X 2 ANOVAs were conducted to explore the effect of 

state mindfulness change and music on participants’ energy intake. Hunger, food likeability (i.e., 

crisps, chocolate and cookies) and participant characteristics were tested as covariates to assess 

whether they had any effect on the dependent variables. All analyses were conducted using SPSS v24.  

9.5. Results 

Participant Characteristics 

Chi Square analysis displayed that there were no significant differences in gender across the 

classical music, popular music and no music conditions X2 (6) = 6.37, p = .38. One way ANOVAs 

found no significant differences across conditions in participants’ hunger, food likeability (i.e., crisps, 

chocolate and cookies), BMI and eating behaviours including restrained, uncontrolled and emotional 

eating: all p > .12. There was a significant difference in age F(2, 97) = 4.99, p = .001, ηp
2 = .09, 

whereby age was lower in the popular music condition than the classical music condition (p = .02) 

and the no music condition (p = .02) (see Table 9.1). Participants’ hunger, food likeability (i.e., 

chocolate and cookies), BMI, age and eating behaviours including restrained, uncontrolled and 

emotional eating were tested as covariates, and were found to have no significant effect on any of the 

dependent variables, and are thus not discussed further.   
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Table 9.1. 

Measures of Participant Hunger, Food Likeability and Characteristics Across Classic Music, 

Popular Music and No Music Conditions  

 M, (SD) - 

Classical Music  

(n = 33) 

M, (SD) -  

Popular Music  

(n = 33) 

M, (SD) -  

No Music  

(n = 34) 

p 

Hunger 1.81, (.68) 1.97, (1.02) 2.01, (.86) .18 

Crisps Likeability 2.79, (2.25) 2.33, (2.15) 3.06, (2.07) .38 

Chocolate 

Likeability 

3.18, (2.05) 3.12, (2.09) 4.03, (1.83) .12 

Cookie 

Likeability 

1.58, (1.84) 1.45, (1.97) 1.71, (2.13) .87 

BMI 25.79, (5.42) 22.72, (9.00) 24.84, (8.89) .32 

Eating 

Behaviours a 

41.45, (11.29) 41.24, (9.77) 42.32, (7.80) .89 

Restrained  

Eating b 

13.06, (4.86) 12.70, (4.23) 12.44, (3.70) .84 

Uncontrolled 

Eating b 

21.45, (6.77) 20.73, (6.58) 22.12, (4.96) .65 

Emotional  

Eating b  

6.94, (3.15) 7.81, (3.14) 7.76, (2.81) .42 

Age* 29.06, (14.24) 20.56, (7.37) 28.85, (14.55) .01 

Note. M and SD are used to represent mean and standard deviation, respectively. a = TFEQ, b = 

Subscales of TFEQ, Age* = Significant difference across conditions.  

 

State Mindfulness 

A 3 (condition: classical music, popular music, no music) X 2 (time: pre, post) mixed design 

ANOVA was carried out to explore the effect of music on state mindfulness across the three 
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conditions. There was no significant main effect of conditions F(2, 97) = 1.89, p = .16, no significant 

main effect of time F(1, 97) = .98, p = .32, and no significant interaction between conditions and time 

F(2, 97) = .50, p = .60. Therefore, suggesting that exposure to classical music, popular music and no 

music had no significant effect on increasing (or decreasing) participants state mindfulness (see Table 

9.2). 

Overall Intake6 

A 3 (condition: classical music, popular music, no music) X 2 (state mindfulness: decrease, 

increase) between group ANOVA was conducted to explore the effects of music and state 

mindfulness on participants overall energy intake (i.e., crisps, chocolate, and cookies). There was no 

significant main effect of conditions F(2, 94) = 1.33, p = .27, no significant main effect of state 

mindfulness F(1, 94) = 1.75, p = .19, and no significant interaction between conditions and state 

mindfulness F(2, 94) = .20, p = .82. Therefore, suggesting both music and state mindfulness had no 

significant effect on participants’ overall energy intake (see Table 9.3). 

 

Table 9.2. 

Pre and Post Measures of SMS Across Classical Music, Popular Music and No Music Conditions 

 M, (SD) - Pre M, (SD) - Post 

Classical Music (n = 33) 64.73, (17.27) 61.64, (21.21) 

Popular Music (n = 33) 68.33, (18.68) 69.12, (17.94) 

No Music (n = 34) 63.21, (17.18) 59.94, (17.39) 

Note. M and SD are used to represent mean and standard deviation, respectively.   

 
6 In Chapter 9, “Energy intake”, “Food Intake”, “Intake” and “Consumption” only refers to calories consumed, 
as opposed to both grams and calories described in previous Chapters.  
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Table 9.3. 

Participants’ Overall Intake of Sweet and Savoury Foods Across Classical, Popular and No Music 

Conditions 

 M, (SD) - Classical 

Music (n = 33) 

M, (SD) - Popular 

Music (n = 33) 

M, (SD), - No Music  

(n = 34) 

Decrease State 

Mindfulness 

158.38, (80.71) 168.08, (132.46) 202.17, (145.52) 

Increase State 

Mindfulness 

208.93, (109.55) 179.63, (122.20) 240.00, (142.38) 

Total 183.41, (97.54) 173.68, (125.72) 218.86, (143.23) 

Note. M and SD are used to represent mean and standard deviation of calorie intake, respectively.  

 

Sweet Food Intake 

 A 3 (condition: classical music, popular music, no music) X 2 (state mindfulness: decrease, 

increase) between group ANOVA was conducted to explore the effect of music and state mindfulness 

on participants energy intake of sweet foods (i.e., chocolate and cookies). There was no significant 

main effect of conditions F(2, 94) = .52, p = .60, no significant main effect of state mindfulness F(1, 

94) = 1.87, p = .17, and no significant interaction between conditions and state mindfulness scores 

F(2, 94) = .01, p = .99. Therefore, suggesting both music and state mindfulness had no significant 

effect on participants’ intake of sweet foods (see Table 9.4).   
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Table 9.4. 

Participants’ Intake of Sweet Foods Across Classical, Popular and No Music Conditions 

 M, (SD) - Classical 

Music (n = 33) 

M, (SD) - Popular 

Music (n = 33) 

M, (SD) - No Music  

(n = 34) 

Decrease State 

Mindfulness 

141.06, (69.79) 119.94, (94.78) 139.37, (140.76) 

Increase State 

Mindfulness 

171.31, (82.43) 145.32, (115.72) 172.07, (82.43) 

Total 155.73, (76.53) 132.24, (104.57) 153.79, (131.00) 

Note. M and SD are used to represent mean and standard deviation of calorie intake, respectively.  

 

Savoury Food Intake  

 A 3 (condition: classical music, popular music, no music) X 2 (state mindfulness: decrease, 

increase) between group ANOVA was conducted to explore the effect of music and state mindfulness 

on participants energy intake of savoury food (i.e., crisps).There was a significant main effect of 

condition F(2, 94) = 5.13, p = .01, ηp
2 = .10. There was no main effect of state mindfulness F(1, 94) = 

.13, p = .72, and no significant interaction between conditions and state mindfulness F(2, 94) = .97, p 

= .38.  

The covariate, likeability of crisps, had a significant effect on participants consumption of 

crisps F(1, 96) = 11.41, p = .001, ηp
2 = .11. There was also a significant effect of music on 

participants consumption of crisps after controlling for the effect of likeability of crisps F(2, 96) = 

5.02, p = .01, ηp
2 = .10.  

 A Bonferroni pairwise comparison indicated that participants in the classical music condition 

consumed significantly less crisps than those in the no music condition (p = .01). There was no 

significant difference found in the consumption of crisps between participants in the classical music 

condition and popular music condition (p = .40), or between participants in the no music condition 

and popular music condition (p = .32) (see Table 9.5).  
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Table 9.5. 

Participants’ Intake of Savoury Foods Across Classical, Popular and No Music Conditions 

 Classical Music  

(n = 33) 

Popular Music  

(n = 33) 

No Music  

(n = 34) 

M, (SD)    

Decrease State 

Mindfulness 

18.32, (33.76) 48.14, (50.02) 62.80, (50.67) 

Increase State 

Mindfulness 

37.62, (52.12) 34.32, (46.55) 67.94, (54.65) 

Total 27.68, (44.04) 41.44, (48.12) 65.07, (51.71) 

Madj, (SE)    

Total 27.26, (7.96) 44.32, (8.00) 62.68, (7.87) 

Note. M and SD are used to represent mean and standard deviation of calorie intake, respectively. Madj 

and SE are used to represent adjusted mean and standard error of calorie intake by controlling 

likeability of crisps, respectively.  

 

9.6. Discussion 

The present study investigated whether briefly listening to classical music could induce an 

increase in state mindfulness, and in effect, result in a reduced intake of HED foods. Contrary to our 

hypotheses, the data showed that there were no significant differences in state mindfulness across 

classical music, popular music and no music conditions. There were also no significant differences 

found in the overall intake of foods, or in the intake of sweets foods (i.e., chocolate and cookies) 

across the three conditions; however, participants in the classical music condition did consume 

significant less savoury food (i.e., crisps) than those in the no music condition, even after controlling 

for the likeability of crisps. Thus, suggesting background music does not affect state mindfulness or 

intake of sweet foods, but playing classical music may be beneficial in reducing intake of savoury 

foods. 
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Prior research has suggested similarities in the mechanisms underlying mindful meditation 

and classical music listening (Angelucci et al., 2007; Holzel et al., 2011), and whilst the findings from 

the current study do not align with such literature, previous research has solely explored the long term 

effects of classical music listening on mindfulness (Bell et al., 2016). The music in the current study 

was played for 7 minutes (classical music condition) which may not have been a sufficient amount of 

time to induce a state of mindfulness, and perhaps a slightly longer period of music listening may 

have led to a greater change in state mindfulness (Auerbach & Delport, 2018; Bell et al., 2016). That 

being said, state mindfulness did in fact slightly decrease in the classic music condition, and 

moderately increase in the popular music condition. A potential reason for this could be that 

participants in the popular music condition may have liked the music more than participants in the 

classical music condition, which in effect, may have led to other elements that may have influenced 

state mindfulness. For example, nostalgia (Sedikides & Skowronski, 2020) and familiarity of the song 

(Barrett et al., 2010) may serve as a way of increasing mindfulness. When listening to a song that 

reminds someone of a positive (or negative) experience, their mind may wonder away for a moment, 

and they then return their attention back to the music that is playing; an element that replicated the 

notion of the self-regulation of attention that is described in mindfulness literature (Baer et al., 2004). 

However, the present did study did not conduct any assessments on music likeability, which could 

have indeed had an effect on the current results (Kantono Hamid, Shepherd, Yoo, Carr, et al., 2016; 

Kantono, Hamid, Shepherd, Yoo, Grazioli, et al., 2016; Kantono et al., 2018). Future research 

exploring likeability, nostalgia and familiarity, as well as memories associated to the song may serve 

an enhanced and more tightly controlled experiment.  

The non-significant differences in participants overall energy intake across the classical 

music, popular music and no music conditions could be explained by the non-significant changes in 

state mindfulness scores. Although in the present study, it did appear that participants who increased 

in their state mindfulness after the music manipulations did exhibit a slightly (i.e., non-significant) 

greater intake of HED foods than those who scored lower in state mindfulness; previous research has 

suggested mindfulness to be a key factor in promoting healthier eating behaviours. For example, 

findings from both experimental and cross-sectional data have suggested participants who reported 



 149 

high levels of mindfulness are suggested to increase their intake of fruit and vegetables and reduce 

their calorie consumption, impulsive eating and grazing (Dutt et al., 2019; Jordan et al., 2014; 

Mantzios, Egan, Bahia, et al., 2018; Mantzios & Wilson, 2014). Research suggests mindfulness can 

minimise automatic and inattentive reactions around food, and bring back the focus to what one is 

eating (Mantzios & Wilson, 2015a). On the other hand, Mantzios and Wilson (2015a) proposed that 

mindfulness interventions may need to be specific to the eating experience, and it may be the case that 

mindfulness induction may need to co-occur with the eating experience, and not one being subsequent 

to the other. For now, we can conclude that the non-significant changes in state mindfulness influence 

any interpretations on eating and overall energy intake across conditions. 

Despite state mindfulness not significantly increasing, participants in the classical music 

condition did consume significantly less savoury food than those in the no music condition. Previous 

research has found that different elements of music, such as genre, volume, tempos, pitches and 

likeability can have an effect on the perception (i.e., pleasantness and enjoyments) of foods, 

specifically sweet foods (Fiegel, Meullenet, Harrington, Humble, & Seo, 2014; Fiegel, Childress, 

Beekman, Seo, 2019; Kantono Hamid, Shepherd, Yoo, Carr, et al., 2016; Kantono, Hamid, Shepherd, 

Yoo, Grazioli, et al., 2016; Kantono et al., 2018), which could offer another level of explanation of 

present findings. However, research has not yet directly explored the effect of music on savoury vs 

sweet foods, which could be another avenue for future research. For example, the majority of other 

research conducted on music and eating behaviours has explored variables such as meal duration and 

overall amount of food consumed, (e.g., Kaiser, Silberberger, Hilzendegen, Stroebele-Benschop, 

2016; Woods et al., 2011; Milliman, 1986). The possibility that the effect of music, specifically 

classical music may differ between savoury and sweet foods could provide a possible explanation for 

the conflicting findings on music and energy intake, the association to mindfulness, and the potential 

differences between meals and snacks.  

Recent research has found a difference in peoples’ perception and consumption between 

foods that are “meals” and “snacks”. For example, in an explorative study, Banna, Richards, and 

Browns (2017) found participants perceived “real meals” to be nutritious and healthy, compared to 

“meals”. Other research has found participants ate significantly more during a taste test when the 



 150 

preload had been labelled or presented as a snack compared to a meal (Ogden, Wood, Payne, 

Fouracre, & Lammyman, 2018). Majority of previous studies looking at music and energy intake have 

used foods that are labelled as meals (e.g., Kaiser et al., 2016; Wansink & van Ittersum, 2012), whilst 

the current study presented foods considered to be snacks. Therefore, music could have a different 

effect on energy intake when exploring divergent perceptions and consumption of snacks compared to 

meals.  

9.7. Limitations and Future Directions 

There are some limitations within the current study that require further discussion. Firstly, the 

current study was conducted in a controlled laboratory setting, suggesting a lack of ecological 

validity. Future studies should conduct similar research in field settings to investigate whether any 

differences are apparent in mindfulness and energy intake.  

Furthermore, there was no assessment conducted on any chewing sounds that participants 

may have experienced whilst eating with their headphones. Previous studies have suggested that 

listening to oneself chew could affect eating behaviours in regards to enjoyment and energy intake 

(Amos et al., 2006; Endo, Ino, & Fujisaki, 2016; Elder & Mohr, 2016). Any future research should 

therefore control for this measure as a means of enhancing the development of this research.  

Additionally, the current study did not investigate the effects of different tempos and noise 

levels of music on state mindfulness or on energy intake of HED foods, and the presence of different 

tempos and noise levels may have led to contrasting findings. For example, listening to music of 

increased tempo and noise level may have led participants to be less mindful, and in effect, increase 

their intake (McCarron & Tierney, 1989); whilst the presence of reduced tempo and noise level may 

have led participants to be more mindful, and in effect, potentially reduce their intake (McElrea & 

Standing, 1992). The present study did use music with similar estimations of tempos between the two 

music conditions; future research should investigate the effects of different tempos and noise levels, 

as well as pleasant and unpleasant music on participants state mindfulness and energy intake of HED 

foods.  
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Finally, the sample within the current study was small, and consisted predominantly of 

healthy females. Future research should use a larger and diverse sample representing both genders and 

varied BMI.  

9.8. Conclusion 

 The findings from the present pilot study suggest that listening to classical music or popular 

music does not affect mindfulness any differently. Similarly, overall energy intake of HED foods in 

the presence of music types or no music did not suggest any significant differences. However, playing 

classical music may be beneficial in reducing intake of savoury foods. Protecting the fiscal health of 

public services whilst also enhancing health behaviours may be achieved through detailing the 

relationship between mindfulness and music as this can be achieved through minimal interventions 

with high adherence, and added to existing clinical practices without additional costs to the NHS.  
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CHAPTER 10: GENERAL DISCUSSION 

10.1. Overview of the Current Thesis and Aims 

The current thesis aimed to explore psychological constructs, such as mindfulness, mindful 

eating and self-compassion that have previously demonstrated their positive effect towards healthier 

eating behaviours (e.g., Braun et al., 2012; Dalen et al., 2010; Horan & Taylor, 2018; Mantzios & 

Wilson, 2014), as well as novel approaches, such as self-kindness and self-distancing that have not yet 

been explored within eating behaviours. The main aim of the current thesis was to explore these 

constructs using methods that are easy and practical to implement in an attempt to facilitate energy 

intake reduction, and ultimately promote healthier eating behaviours. The broad aims of the current 

thesis include: (1) exploring the association between mindfulness, mindful eating and self-compassion 

on eating behaviours amongst patients who have clinical obesity; (2) investigating the effect of 

mindfulness using the MCD on decreasing attentional biases towards food cues, reducing portion size 

effect and promoting healthier food choices; (3) examining the effect of self-kindness using the MCD 

on promoting healthier food choices; (4) exploring the effect of self-distancing using the MCD on 

decreasing consumption of HED food after a negative state affect; (5) investigating the effect of 

environment cues, such as music as a simpler and more effortless method to eat mindfully, and 

consequently reduce intake of HED foods.  

In the following sections, the findings from each Chapter will be briefly reviewed, focusing 

on how each Chapter contributes towards the main aims of the current thesis, and how the findings are 

associated with previous research. The limitations and future directions of the current research will be 

discussed, and the potential clinical and non-clinical implications will also be considered. 

10.2. Key Findings 

Chapter 3 explored the association between mindfulness, mindful eating and self-compassion 

with eating behaviours, such as emotional, restrained, external, fat and sugar consumption and grazing 

amongst patients with clinical obesity. The findings from the research suggest all three constructs, 

mindfulness, mindful eating and self-compassion were significant and negatively associated with 

grazing and emotional eating, but mindful eating was the only construct that also displayed a 
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significant and negative association with other eating behaviours, such as external eating and fat 

consumption. Furthermore, external eating appeared to mediate the association between mindful 

eating and fat consumption and grazing, whilst, emotional eating resulted in the association between 

mindfulness and grazing becoming non-significant. The findings on mindful eating are consistent 

with previous research, for example, literature has suggested mindful eating can facilitate healthier 

eating behaviours, such as reduced consumption of HED foods, smaller serving sizes and weight loss 

(Allirot et al., 2017; Beshara et al., 2013; Dalen et al., 2010; Timmerman & Brown, 2013). Research 

on mindfulness and eating behaviours has been mixed, with some researchers claiming mindfulness is 

associated with reduced emotional eating (Ouwen et al., 2015; Tak et al., 2015), others have 

concluded general mindfulness is not sufficient in improving eating behaviours as it is not behavioural 

relevant (i.e., mindful eating) (Beshera et al., 2013; Kearney et al., 2012; Mantzios & Wilson, 2015b). 

Moreover, previous research has found self-compassion to be negatively associated with fat and sugar 

consumption (Mantzios, Egan, Hussain et al., 2018). One explanation for some of the inconsistent 

findings within Chapter 3 could be attributed to the clinically obese population used as opposed to 

student populations in previous research (Mantzios, Egan, Hussain et al., 2018; Mantzios, Egan, 

Bahia et al., 2018). Furthermore, as the SCS is not specific to health behaviours, the items present in 

the SCS may prescribe different behaviour within the context of eating for those who have clinical 

obesity (Mantzios & Egan, 2017; Egan & Mantzios, 2018). Chapter 3 was the first study to explore all 

three constructs of mindfulness, mindful eating and self-compassion with eating behaviours, such as 

emotional, restrained, external, fat and sugar consumption and grazing amongst patients with clinical 

obesity. Overall, this Chapter has contributed towards the understanding of psychological constructs 

that are associated with different eating behaviours. The following Chapters explored how such 

constructs can effect different eating related behaviours, such as visual attentional biases, energy 

intake and food choices.  

Chapter 4 explored the effects of mindfulness using the MCD on visual attentional biases 

towards food cues. The findings from the research suggested participants using the MCD significantly 

improved on their state mindfulness compared to those in the control condition. However, no 

significant differences in attentional biases towards food cues between the two conditions were found. 



 154 

Whilst, the finding for improved state mindfulness after using the MCD are consistent with previous 

research (Hussein et al., 2017; Mantzios & Wilson, 2014), the non-significant differences in 

attentional biases towards food cues are contradictory. For example, although Chapter 4 was the first 

study to explore the effect of mindfulness on attentional biases towards food cues, previous research 

has generally suggested that mindful eating can facilitate healthier eating behaviours (e.g., Artiles et 

al., 2019; O’Reilly et al., 2014; Warren et al., 2017). However, one element that could explain the 

contradictory findings within Chapter 4 is the exposure to food/eating related cues for participants 

using the MCD in comparison to the non-food exposure cues amongst those in the control condition. 

For example, literature has suggested that when someone is exposed to food related content (i.e., the 

MCD), and another is not, the attentional biases towards food stimuli may be more intense for the 

person originally exposed to food related content (Hickey et al., 2010; Higgs et al., 2015; Kumar et 

al., 2016). Thus, it could be suggested that being exposed to food related content whilst being mindful 

may be as effective as exposure to non-food stimuli in enabling people to be less biased towards food 

cues and ultimately consume less. As such, the following Chapter explored the effect of the MCD on 

actual energy intake. 

Chapter 5 examined the effects of mindfulness using the MCD on fostering healthier eating, 

specifically through preventing the portion size effect. The findings indicated participants in the large 

portion - control condition displayed a greater intake of M&Ms than those in the small portion - 

control condition. However, no significant differences in energy intake were found between those in 

the small and large portion mindfulness conditions. Previous research exploring mindfulness and 

portion size has found limited success (Cavanaugh et al., 2014; Marchiori & Papies, 2014). One 

potential explanation for the successful outcome in Chapter 5 is suggested to be the result of the 

mindful eating specific element that is generated using the MCD, as opposed to generic mindful 

exercises that are not behaviour (i.e., eating) exclusive (Cavanaugh et al., 2014; Mantzios & Wilson, 

2014; Mantzios & Wilson, 2015a; Marchiori & Papies, 2014). Whilst the findings in Chapter 5 do 

point towards the positive benefits of using the MCD in surpassing external eating cues, and in effect, 

reducing energy intake, there were other elements within the results that required further attention. 

For example, although non-significant, participants in the small portion - mindfulness condition did 
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eat slightly more than those in the large portion - mindfulness condition. This could be suggested to 

be the result of ALT, whereby the judgment of the small condition depended on how its magnitude 

compared to a single reference point (Helson, 1964), which would be a typical and average pack of 

M&Ms. The results also indicated no significant differences in energy intake between the large 

portion, control and mindfulness conditions. The absence of a pre and post intervention state 

mindfulness measure could explain such findings. For example, participants state mindfulness levels 

between the two large portion conditions may have varied prior to the intervention, and as a result 

participants in the large portion - mindfulness condition may have significantly increased on their 

state mindfulness post intervention, but they may not have necessarily significantly differed from 

those in the large portion - control condition, resulting in non-significant energy intake differences. 

Another element that should also be considered is the M&M portion sizes. Chapter 5 provided 

participants with 300g vs 600g of M&Ms, and there is concern that both portions are rather a sizeable 

amount. For example, a standard portion of M&Ms in the UK is 48g, and findings from Chapter 5 do 

suggest that on average the largest portion eaten was approximately equivalent to one standard bag. 

Although some studies have used similar portion sizes as Chapter 5 (e.g., Cavanagh et al., 2014), and 

there are M&Ms that are sold in 1kg bags to consumers in the UK, as well as other low-budget 

supermarkets that are selling their own branded products in larger portions, it may have still been 

beneficial to present participants with portions that are smaller and clearly distinct in size (Marchiori 

& Papies, 2014). The portion sizes in chapter 5 may in fact reflect medium vs large or even large vs 

very large amounts (Marchiori, Corneille, & Klein, 2012), which could explain some of  the 

unexpected findings. Therefore, although Chapter 5 did display some positive effects in reducing the 

portion size effect, it was rather limited. The next Chapter further explored the effect of mindfulness 

using the MCD in promoting healthier eating behaviours.  

Chapter 6 explored the effects of mindfulness using the MCD in promoting healthier food 

choices between HED (M&Ms) and LED (grapes) foods. The results suggested participants who used 

the MCD significantly improved on their state mindfulness and were significantly less likely to 

consume M&Ms than those in the control condition. However, no significant differences in the intake 

of grapes were found between the two conditions. Furthermore, control participants ate significantly 
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more M&Ms when hungry than when not hungry, whilst participants in the mindfulness condition did 

not. The findings in Chapter 6 are consistent with previous research (e.g., Allirot et al., 2017; Higgs & 

Donohoe, 2011; Marchiori & Papies, 2014; Papies et al., 2015). For example, Papies et al. (2015) 

concluded that after mindfulness training, participants were less likely to select an unhealthy snack 

and more likely to select a salad, and suggested greater hunger was also associated with the selection 

of caloric-dense meals amongst participants in the control condition, but not in the mindfulness 

condition. Similarly, Marchiori and Papies (2014) found mindfulness reduced the effects of hunger on 

unhealthy eating. However, the findings from Chapter 6 suggest that whilst the MCD may be 

beneficial in reducing the intake of HED foods, it may not necessarily be sufficient in promoting the 

consumption of LED foods that are nutritionally dense. As such, exploring the notion of another 

psychological construct, such as self-kindness may result in the increased intake of LED food, and 

was thus explored in the following chapter.  

Chapter 7 explored the effects of self-kindness towards psychological well-being (i.e., self-

kindness to the mind) and self-kindness towards psychological and physiological well-being (i.e., 

self-kindness to the mind and body) in promoting healthier food choices between HED (M&Ms) and 

LED (grapes) foods. The findings suggested no significant differences in the consumption of M&Ms 

or grapes between self-kindness to the mind condition and self-kindness to the mind and body 

condition. However, participants who were typically low consumers of fruit and vegetable consumed 

significantly more grapes in the self-kindness to the mind condition compared to those in the self-

kindness to the mind and body condition. Chapter 7 was the first study to explore the direct effect of 

self-kindness on eating behaviours, and as the findings imply, the concept of self-kindness appears to 

be complex, especially amongst low consumers of fruit and vegetables. One potential explanation for 

such findings is suggested to be the result of combining the concept of self-kindness with the MCD. 

For example, whilst the questions within the MCD were priming participants to be kinder to their 

mind or kinder to their mind and body, the diary was also encouraging participants to be mindful. As 

such, the presence of mindfulness may have subdued the effect of self-kindness to the mind, and 

resulted in greater consumption of grapes amongst low consumers of fruit and vegetables (e.g., Dalen 

et al., 2010; Timmerman & Brown, 2012). Given the novelty of self-kindness in relation to eating 
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behaviours, it may have been beneficial to explore self-kindness as a sole concept instead of 

combining other psychological constructs together (Egan & Mantzios, 2018; Mantzios & Egan, 

2017). The following Chapter explored another novel concept involving eating behaviours, namely 

self-distancing.  

Chapter 8 explored the concept of self-distancing using the MCD in reducing the intake of 

HED food (chocolate) after a negative state affect. The findings suggested participants in the self-

distanced condition consumed significantly less chocolate than those in the control condition, and 

whilst no differences in chocolate intake were present between the self-immersed and self-distanced 

condition, those in the self-distanced condition did consume the least amount of chocolate. Moreover, 

all participants appeared to similarly improve on their state negative affect after the chocolate intake. 

Whilst, previous research has found chocolate consumption can improve mood (Macht & Dettmer, 

2006; Macht & Mueller, 2007; Parker et al., 2006.), the findings from Chapter 8 suggest using a self-

distanced perspective may be the most beneficial approach in improving negative state affect without 

overindulging on chocolate. Furthermore, literature on self-distancing has been found to attenuate 

negative affect, as well as promote psychological and physiological well-being (e.g., Ayduk & Kross, 

2008; Kross et al., 2014). Whilst Chapter 8 was the first study to investigate the effect of self-

distancing on eating behaviours, the findings are relatively consistent when exploring self-distancing 

and health related behaviours (Dorfman et al., 2019; Park et al., 2016). The research Chapters have so 

far suggested that using the MCD is beneficial in fostering healthier eating behaviours, and whilst the 

MCD is a rather simple and easy tool to use, exploring other effortless strategies in promoting 

mindful eating may be beneficial. Therefore, the final research Chapter explored other means to 

implement mindful eating without using any particular mindful tools.  

Chapter 9 explored the effect of music, specifically classical music as a primary 

environmental tool to eat mindfully, and in effect, reduce the intake of HED foods. The findings 

suggested that briefly listening to classical music had no significant effect on improving state 

mindfulness any more (or less) than listening to popular music or no music. Furthermore, although no 

significant differences were found in the overall intake of HED foods across the three conditions, 

participants in the classical music condition did consume significant less savoury food (crisps) than 
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those in the no music condition, even after controlling for the likeability of crisps. Whilst, the non-

significant effect of classical music listening and mindfulness is inconsistent with previous findings 

(Bell et al., 2016), a potential explanation for this could be attributed to the length of time (i.e., 7 

minutes) classical music was played in Chapter 9. For example, previous research has found regularly 

listening to classical music over a prolonged period can improve one’s ability to be mindful 

(Auerbach & Delport, 2018; Bell et al., 2016). Therefore, 7 minutes of classical music listening within 

Chapter 9 may not have been a sufficient amount of time to promote a state of mindfulness, and a 

slightly longer period of time may have been needed to enhance a mindful state. The non-significant 

differences in the overall energy intake of HED foods could be explained by the non-significant 

changes in state mindfulness across the three conditions. For example, research on mindful eating has 

been suggested to promote healthier eating and reduce intake of HED foods (e.g., Artiles et al., 2019), 

and the lack of mindful eating in Chapter 9 amongst participants could potentially explain the absence 

of overall reduced energy intake. Furthermore, previous literature has suggested different elements of 

music, such as genre, volume, tempos, pitches and likeability can have an effect on the perception of 

sweet foods (e.g., Fiegel et al., 2014; Fiegel et al., 2019). Whilst research has not yet explored the 

effect of such elements on savoury foods, the genre of classic music could be a possible explanation 

for the reduced intake of savoury foods amongst participants. Therefore, whilst the findings from 

Chapter 9 are not directly related to mindfulness, listening to classical music may be another 

beneficial approach to promote the reduction of HED savoury foods.  

In summary, the findings from the research Chapters suggest that mindfulness, mindful eating 

and self-compassion are associated with eating behaviours, such as grazing and emotional eating, but 

mindful eating is also associated with other eating behaviours, such as external eating and fat 

consumption (Chapter 3). The MCD appears to promote a mindful eating experience, and in effect, 

facilitate healthier eating behaviours within brief experimental settings (Chapter 4, 5, 6). The novel 

concept of self-kindness does suggest an increase in the intake of LED foods, but this effect is limited 

(Chapter 7). Furthermore, self-distancing appears to be beneficial in reducing consumption of HED 

foods after a negative state affect (Chapter 8). Finally, briefly listening to classical music does not 

enhance a mindful eating experience, but it may be beneficial in regulating the intake of HED savoury 
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foods (Chapter 9). Therefore, using a MCD that is combined with elements of self-kindness and self-

distancing, whilst also listening to classical music may be an additional element of support in 

facilitating healthier eating behaviours, which may in effect, prevent weight gain and obesity, and 

potentially contribute towards weight loss and weight maintenance.  

10.3. Limitations and Future Directions 

 The studies conducted in the current thesis provide knowledge and understanding of 

psychological constructs, such as mindfulness, mindful eating, self-compassion, self-kindness and 

self-distancing in facilitating healthier eating behaviours. However, there are a number of limitations 

within the current thesis that require attention, and may warrant further investigation. Firstly, whilst 

there are several benefits of removing formal meditation within the context of mindful eating, such as 

greater convenience and adherence, there are also concerns in relation to other behaviours that may 

impede a healthier lifestyle or mindful living approach. For example, the MCD solely focuses on food 

and eating related behaviours, and whilst this may facilitate healthier eating, it might not be sufficient 

to promote other health related behaviours, such as alcohol consumption (Mantzios & Wilson, 2015a). 

Research has suggested that alcohol intake is associated with a higher BMI, and is considered to be a 

risk factor for weight gain and obesity (Nies, Sun, Kazemi, Carriker, & Dmochowski, 2012; Traversy 

& Chaput, 2015), especially amongst university students (Smarendescu, Walker, & Wansink, 2014). 

Furthermore, when excess drinking does occur, it can also lead to overeating and making unhealthy 

food choices (Richardson, Lucero, DiBello, Jacobson, & Wing, 2008). Yet, using the MCD may not 

necessarily prevent mindless drinking, and this may in effect, preclude reduction in energy intake, 

weight loss and weight maintenance. Therefore, it is suggested that future research should consider 

elements of both eating and drinking to further facilitate health behaviours. 

Moreover, the current thesis used proxy measures of weight regulation, such as energy intake 

and food choices. Although, there is evidence that such behaviours can lead to weight loss 

(Grafenauer et al., 2013, Huseinovic et al., 2014), it is also possible that reduced energy intake and 

healthier food choices displayed within the brief laboratory settings were later compensated, and as a 

result did not lead to reductions in overall energy intake (Bellisle & Dalix, 2001; Tapper & Seguias, 

2020). Whilst the original MCD has shown to facilitate weight loss and weight maintenance amongst 
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overweight students (Mantzios & Wilson, 2014), it has not yet been determined how effective the 

MCD incorporated with elements of self-kindness and self-distancing may be in directly promoting 

weight loss, weight maintenance and prevention of weight gain. As such, additional research is 

warranted to explore whether the findings in the current research are applicable long term and can 

translate into direct weight loss measures. 

Furthermore, the present research was conducted predominately on healthy weight female 

students. Research has suggested students are often at an increased risk of weight gain (e.g., 

Vadebonceour et al., 2015), and applying the constructs of mindful eating, self-kindness and self-

distancing may indeed be beneficial in facilitating healthier eating behaviours amongst this 

population. However, gender and BMI differences in mindful eating, self-compassion and eating 

behaviours have been displayed within previous literature (e.g., Hartmann et al., 201; Doolan et al., 

2014). For example, female participants have shown to be more sensitive to food intake, less likely to 

overeat, and make healthier food choices than males (Cornier, Salzburg, Endly, Bessesen, & 

Tregellas, 2010; Hartmann et al., 2011). Meanwhile, males have reported higher levels of self-

compassion than females (Yarnell et al., 2015). Moreover, greater fat intake and increased attentional 

biases towards HED food cues are found amongst those who are overweight or have obesity 

compared to those who are normal weight (e.g., Hendrikse et al., 2015; Jeon, Lee, Kim, & Han, 

2011). Consequently, mindful eating, reduced energy intake and healthier food choices may be more 

effective amongst healthy weight females, and elements of self-compassion and self-kindness may be 

more successful for males. Therefore, future research should include both genders and use 

participants who are overweight and obese to concretely establish the effectiveness of such constructs 

on eating behaviours, weight loss and weight maintenance.  

Additionally, the current thesis explored the effects of mindful eating, self-kindness and self-

distancing on energy intake using foods that are considered to be snacks (Riaz, 2016). Yet, people’s 

perception of snacks and meals could determine how effective such constructs may be in reducing 

energy intake. For example, research has indicated differences in a meal or snack can influence both 

immediate and subsequent consumption (Gatenby, 1997, Longnecker et al., 1997, Oltersdorf et al., 

1999; Pliner & Zec, 2007), with participants consuming significantly more when food is presented as 
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a snack compared to a meal (Ogden et al., 2018). In contrast, mindful eating has shown to facilitate 

reductions in unhealthy snacking (e.g., Mantzios et al., 2019, 2020; Seguias & Tapper, 2018; van de 

Veer et al., 2016), and may explain the successful outcomes in the present research. However, 

whether the current findings in mindful eating, self-kindness and self-distancing can be applied to 

promote healthier eating behaviours for meals cannot yet be determined, and future research should 

attempt to explore such findings further. For example, portion size effect can be investigated using 

foods, such as pasta instead of M&Ms, and healthy vs unhealthy food choices can be explored using 

buffet style foods, such as sandwiches and roasted vegetables vs pizzas and fries instead of grapes vs 

M&Ms (Cavanaugh et al., 2014; Robinson, Fleming, & Higgs, 2014). Using a variety of foods 

including those that are considered as meals will contribute towards a greater understanding of 

mindful eating, self-kindness and self-distancing and their effect on facilitating healthier eating 

behaviours.  

It is also possible that certain unmeasured individual differences between participants 

completing the research studies could have contributed towards the findings, particularly regarding 

two concepts, interoceptive awareness and alexithymia (e.g., Casagrande, Boncompagni, Forte, 

Guarino, & Favieri, 2020; Garfinkel, Seth, Barrett, Suzuki, & Critchley, 2013). Interoceptive 

awareness involves awareness of the body’s physiological condition and the mental interpretations 

arising with such awareness (Mehling, 2016). Deficits in interoceptive awareness are associated with 

the confusion and difficulties in recognising and accepting internal bodily signals, such as being 

unable to distinguish hunger from emotions (Cameron, 2001), which may potentially contribute 

towards overeating and obesity (Willem et al., 2019). The inability to regulate internal states may put 

some individuals using the MCD at a disadvantage as they may be unable to recognise the physical 

and mental sensation that are associated with the MCD. Furthermore, some individuals also have 

difficulties in identifying feelings and distinguishing these feelings from bodily sensations, this is 

commonly known as alexithymia (Lesser, 1981; Sifneos, 1973), a trait that is similar to low 

interoceptive awareness (Zamariola, Vlemincx, Luminet, & Corneille, 2018). Alexithymia can also 

contribute towards maladaptive eating behaviours, such as emotional eating (Pink, Lee, Price, & 

Williams, 2019). For example, research has found that difficulty in identifying and describing feelings 
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influences emotional eating via emotional dysregulation and poor coping expectancies (McAtamney, 

Mantzios, Egan, & Wallis, 2021). Recently, mindfulness and alexithymia have also shown to be 

related (Norman, Marzona, Coulson, & Oskis, 2019), with low levels of mindfulness associated with 

higher alexithymia (Teixeira & Pereira, 2015). Given that the items in the MCD attempt to promote 

participants to identify their feelings whilst eating (e.g., “How understanding and kind are my 

thoughts and feelings now that I am eating this snack?”), those with alexithymia may find it difficult 

to engage with the diary. Thus, future research should explore measures of interoceptive awareness 

and alexithymia to control for any effect they may have on eating behaviour outcomes when using the 

MCD.  

Moreover, there are some elements of the MCD itself that also need to be critically 

considered. Firstly, the positive impact of the MCD that was displayed through reduced energy intake 

could be the result of a priming effect rather than mindfulness or the MCD itself. Priming refers to the 

psychological effect in which exposure to subtle external cues or stimulus (e.g., words or pictures) can 

activate mental representations of a goal or other meaningful constructs (Shalev & Bargh, 2011). 

There is some evidence to suggest that simple health primes can guide people towards making 

healthier food choices and eating decisions. For example, Boland, Connell and Vallen (2013) found 

participants who were exposed to healthy food ads significantly reduced their consumption of M&Ms 

compared to those exposed to indulgent foods or non-food items. Field findings also found that simple 

health primes using phrases, such as “good for your figure”, reduced the purchase of HED snacks by 

up to 75% amongst overweight and obese individuals (Papies et al., 2014). Other findings have 

suggested that presenting images of negative health outcomes (e.g., pictures of obesity and heart 

surgery) led to healthier food choices compared to control images (Hollands and Marteau, 2016). 

Similarly, Versluis and Papies (2015) found that the use of diet-goal priming, such as the cover of a 

dieting magazine or diet related commercial significantly reduced the portion size effect. Such 

findings suggest that health primes can shift attention away from attractive, high-caloric foods, and 

instead towards healthier food choices (Papies et al., 2014). The use of priming within the research 

studies could have indeed resulted from the phrases and terminologies that were used in the MCD, 

such as “How could this snack be healthier right now” and “How important is it for me and all people 
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to eat healthy”. The words “healthier” and “healthy” may have primed participants to reduce their 

consumption of HED foods or increase their intake of LED foods, and as such the findings may not be 

necessarily because the result of mindfulness, self-kindness or self-distancing but rather due to effects 

of priming.  

Another point of consideration should be the possibility of the impact of guilt induction on 

the reduced consumption of HED foods that are suggested to be the result of the MCD. For example, 

food and eating are often associated with mixed feelings, such as pleasure and enjoyment, as well as 

worry and concern often regarding one’s weight, appearance and health effects (e.g., Rozin, Bauer, & 

Catanese, 2003). Whilst, restrained eating measure was controlled in most of the research studies 

within the thesis, and it showed to have no effect on energy intake; the foods that were presented to 

participants (e.g., high fat, sugar and energy content) can often lead to experiences of guilt (e.g., 

Macht and Dettmer, 2006, Rodgers, Wener, Stritzke, Bui, Franko, & Chabrol, 2011; Rogers and Smit, 

2000). Feelings of guilt are unpleasant, but they may motivate self-control behaviour (e.g., Tangney et 

al., 2007), and as a result shift attention away from tempting foods, such as chocolate and cookies. As 

such, reduced intake of HED foods may be a result of experiences with guilt rather than mindfulness, 

self-kindness or self-distancing. Therefore, future work should also explore guilt and shame related 

tendencies (Conradt et al., 2007), when investigating the effects of the MCD on energy intake. 

Furthermore, the different versions of the MCD used within the current thesis (e.g., 

mindfulness, self-kindness and self-distancing) were only administrated to college and university 

students. Given the reading and engagement requirements of the MCD, it is clear that there is a level 

of education and reading comprehension that is required in order to engage with the MCD items 

(Mantzios & Wilson, 2014). Furthermore, all previous research on the effectiveness of the MCD 

towards well-being and healthier eating behaviours has only been conducted amongst those who are 

highly educated, such as college and university students (e.g., Hussein et al., 2017; Mantzios & 

Wilson, 2014; Mantzios et al., 2020). Some research on health interventions has suggested that a 

greater impact of healthier food choices is more apparent amongst highly educated individuals than 

less (Fordwood, Ahern, Hollands, Ng, & Marteau, 2015). As such, it may be the case that the positive 

outcomes demonstrated within the current thesis only apply to such individuals. Therefore, future 
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research should explore the effect of the MCD, including elements of self-kindness and self-

distancing on community populations with varied levels of education in order to thoroughly explore 

the effect of the MCD on eating behaviours.  

Given the reading and comprehension requirements, it is also possible that some participants 

may have experienced difficulty in clearly understanding what the questions are asking, and as a 

result some may have lost focus and attention. One potential way to address this concern, as well as 

those relating to the potential effects of priming and guilt induction is through the “think aloud 

method” (Ericsson & Simon, 1993). The think aloud method requires participants to think out aloud 

whilst performing a task or recall thoughts immediately following the completion of a task (Ericsson 

& Simon, 1993). Previous research using the think aloud method has been found to establish the 

validity of psychological constructs (Gadermann, Guhn, & Zumbo, 2011; Oort et al., 2011). When 

using the think aloud method for the MCD, it may allow the researchers to gain a better understanding 

of participants interpretation and comprehension of the MCD items, and potentially follow up with 

areas that may be unclear or of concern.  

Finally, the SMS, SCS and SSCS used within the current research were developed to 

represent general levels of either state mindfulness, self-compassion or state self-compassion. 

However, mindful eating and self-compassion skills relevant to eating may not be adequately 

reflected using such scales (Neff, 2003a; Tanay & Bernstein, 2013). For example, a person who is 

mindfully eating within the current state may respond “very well” to the item “I noticed the smell, 

taste and texture of the food I was eating”, but may respond differently to the item “I noticed many 

small details of my experience” as this represents overall mindfulness levels, and is not relevant to 

eating. Similarly, someone who is compassionate towards their eating behaviours may respond “not at 

all” to the item “When times are really difficult, I tend to overeat and overindulge on my favourite 

foods”, whilst their response to the item “When times are really difficult, I tend to be tough on 

myself” may differ based on the general elements of self-compassion that affect one’s life. Therefore, 

given the growing research interest within brief mindful eating interventions and the role of self-

compassion within eating behaviours, it would be appropriate to conceptualise and validate scales that 

are exclusive to eating behaviours, and in effect, allow the direct assessment of eating outcomes. 



 165 

10.4. Practical Implications  

The current thesis provides practical implications for both clinical and non-clinical settings. 

Overall, the evidence obtained from the research Chapters suggests positive psychological constructs, 

such as mindfulness, mindful eating, self-compassion, self-kindness and self-distancing play a 

significant role within eating behaviours. Specifically, elements of mindful eating, self-kindness and 

self-distancing that were implemented via the MCD appeared to facilitate healthier eating behaviours. 

As such, administrating the MCD amongst patients who have clinical obesity may be a beneficial 

approach in improving dietary change and weight loss. Given the time and cost effective methods of 

the MCD, as well the simple and effortless features, the MCD may indeed qualify for long term 

adherence (Mantzios & Wilson, 2014), and in effect, promote weight maintenance. The improvements 

in healthier eating behaviours, weight loss and weight maintenance may also benefit other 

physiological health concerns associated with obesity, such as type 2 diabetes, cardiovascular disease, 

hypertension and COVID-19 related illnesses (Dietz & Santos-Burgoa, 2020; Kassir, 2020; 

Kopelman, 2007; Lighter, 2020; Manna & Jain, 2015). Furthermore, given the unhealthy eating 

behaviours and increased risk of weight gain amongst university students (e.g., Sprake et al., 2017), 

using the MCD adapted with elements of self-kindness and self-distancing may be beneficial in the 

prevention of weight gain. 

 Additionally, adapting the MCD into a digital app may further enhance healthier eating 

behaviours, weight loss and weight maintenance. For example, mindful eating apps have shown 

successful outcomes for increased mindful states, greater adherence, improved psychological well-

being and eating behaviours, as well as weight loss (Lyzwinski, Edirippulige, Caffery, & Bambling, 

2019; Mason, Jhaveri, Cohn, & Brewer, 2018; Turner & Hingle, 2018). Research has suggested 

effortless, easily accessible and simple to use apps are beneficial in supporting health behaviour 

change (Dennison, Morrison, Conway, & Yardley, 2013; Peng, Kanthawala, Yuan, & Hussain, 2016; 

Papadaki, Thanasoulias, Pound, Sebire, & Jago, 2016). Given the already effortless and simple 

features of the MCD, the digital app format may result in greater adherence and faster progression. 

For example, having the app on a device may encourage a person to use the MCD more often as it is 

easily available and accessible, and the ability to track one’s progress, as well as receive reminders 



 166 

may further reinforce engagement (Dennison et al., 2013). Furthermore, including a forum page 

within the digital app may allow users to share their stories and progress with others (Papadaki et al., 

2016), which is an additional benefit often witnessed within group interventions but without the costly 

and timely constraints (Mantzios & Giannou, 2014). Therefore, a digital app for the MCD may indeed 

be beneficial in improving dietary behaviours, weight loss and weight maintenance. 

Finally, playing classical music as opposed to popular music or no music may be another 

effortless method to reduce consumption of HED savoury foods as displayed within the current 

research. As such, encouraging the widespread use of classical music within restaurants settings and 

food halls may promote healthier eating behaviours.  

10.5. Conclusion 

The current research explored the role of mindfulness, mindful eating, self-compassion, self-

kindness and self-distancing on eating behaviours. More specifically, the current thesis aimed to 

implement such positive psychological constructs using methods that are simple and effortless to 

employ in an attempt to reduce energy intake and promote healthier eating behaviours. The findings 

suggest mindfulness, mindful eating and self-compassion are associated with grazing and emotional 

eating, but overall, mindful eating is associated with other eating behaviours that are often barriers to 

successful weight regulation, such as external eating and fat consumption. Using the MCD can 

enhance a mindful eating experience, and encourage reduced energy intake and healthier eating 

behaviours, without the requirement of meditation or mindfulness training that is typically associated 

with MBIs. The concept of self-kindness within eating behaviours is still a rather novel approach, and 

whilst the current research did display positive findings, they were rather limited. Furthermore, self-

distancing appeared to reduce energy intake after a negative state affect, and although music did not 

appear to affect mindfulness or promote a mindful eating experience, playing classical music whilst 

eating may be another simple method that can be administrated to reduce intake of HED foods. Future 

research should attempt to apply the MCD, as well as the concepts of self-kindness and self-

distancing amongst patients who have clinical obesity, and explore long term effects of such methods 

on weight loss and weight maintenance, as well as the prevention of weight gain amongst university 
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students. Overall, the findings from the current thesis appear to be positive in reducing energy intake 

and facilitating healthier eating behaviours.   
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