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Abstract 

Introduction: Significant debate exists over the conceptualization of mindfulness even though 

mindfulness-based interventions are widely utilized to treat obesity and problematic eating 

behaviors. Little research has directly compared these theorized components of mindfulness in 

the context of eating. The purpose of the current study was to understand the relative importance 

of two components of mindfulness (i.e., awareness and acceptance) on laboratory eating 

outcomes. Methods: An experiment was conducted with 103 obese participants (Mage = 22.38, 

SD = 6.82; 64.1% female, 44.6% White, MBMI = 35.42, SD = 7.68) comparing two mindful eating 

inductions (i.e., awareness only and awareness+acceptance) to a control condition on taste 

satisfaction, total caloric intake, and ratio of healthy to unhealthy foods eaten. Results: The 

conditions did not significantly differ in taste satisfaction, total caloric intake, or ratio of healthy 

to unhealthy foods eaten after controlling for hunger prior to the experiment and previous 

preference for the foods used in the study. Participants in the awareness only and 

awareness+acceptance condition reported significantly greater mindful eating awareness 

following the intervention compared to the control condition. Contrary to our hypotheses, 

participants in the control condition reported a significantly higher level of mindful eating 

acceptance compared to the awareness only condition, while those in the awareness+acceptance 

condition did not significantly differ from either of the other two conditions. Conclusions: While 

brief mindful eating inductions effectively increased awareness while eating, they did not alter 

acceptance, and these inductions did not translate to effective behavior change in the laboratory. 

Our sample was more diverse and had greater prior casual exposure to mindfulness than previous 

samples in research on mindful eating, suggesting that these inductions may not be as effective in 
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unique populations and further research is warranted. Manipulating and measuring acceptance in 

mindful eating inductions is challenging and requires further research.  
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Introduction 

 Mindfulness, or nonjudgmental awareness and acceptance of the present moment (Kabat-

Zinn, 1990), has gained popularity over the past decade both within academic research and 

popular culture. Numerous therapeutic interventions utilize mindfulness training as a method to 

treat psychopathology (Baer, 2006; Gu, Strauss, Bond, & Cavanagh, 2015; Sala, Ram, Vanzhula, 

& Levinson, 2020), change health behaviors (Hilton et al., 2017; Ruffault et al., 2016; Sala et al., 

2019; Schneider, Malinowski, Watson, & Lattimore, 2018), reduce negative affect (Schumer, 

Lindsay, & Creswell, 2018), and improve quality of life (de Vibe et al., 2017). Mindfulness has 

been defined in numerous ways (Bishop et al., 2004; Brown & Ryan, 2003; Kabat-Zinn, 1990; 

Shapiro, Carlson, Astin, & Freedman, 2006), creating confusion across the professional literature 

(Chiesa, Serretti, & Jakobsen, 2013). The lack of a clear conceptualization of mindfulness limits 

the advances that can be made within mindfulness research (Davidson & Kaszniak, 2015; 

Dunne, Thompson, & Schooler, 2019). Additionally, treatment approaches that incorporate 

mindfulness may be informed by different conceptualizations that assume different features of 

mindfulness are trainable and valuable. This makes comparing the impact of mindfulness and 

mindfulness-based interventions (MBIs) on outcomes particularly challenging and hinders the 

dissemination of this scientific research.  
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 Table 1. 

 

 
Depending on the conceptualization of the researcher, mindfulness is thought to be 

comprised of a narrow set of components (Brown & Ryan, 2003; Brown, Ryan, & Creswell, 

2007) or multiple components (Baer, 2003; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006; 

Bishop et al., 2004; Hölzel et al., 2011; Shapiro et al., 2006). See Table 1 for a list of the current 

models of mindfulness components. Over time, the conceptualization of mindfulness has been 

revealed as complex with an emphasis on a variety of components that are thought to change 

with mindfulness training. Significant debate exists over which components contribute to desired 

outcomes. While research is continuously advancing the understanding of all of these features of 

mindfulness, this project narrowed its focus to investigation of two of the main components: 

awareness and acceptance.  

Awareness refers to conscious, sustained attention to the present moment, which can 

include both internal and external experiences. Internal stimuli could include thoughts, emotions, 

and physical sensations that are constantly changing within a person, while external stimuli can 

include everything happening outside the person (e.g., environment). Acceptance involves 

approaching the present moment with a nonjudgmental stance. By taking an accepting approach 

Components of Mindfulness
Source Components

Brown & Ryan (2003); Brown, 

Ryan, & Crewell (2007)
Attention/Awareness

Baer (2003) Exposure, Cognitive Change, Self-Management, Relaxation, Acceptance

Bishop et al. (2004)
Self-Regulation of Attention, Orientation to Experience (with awareness, 

openness, and curiosity) 

Shapiro, Carlson, Astin, and 

Freedman (2006)
Attention, Intention, Attitude 

Baer, Smith, Hopkins, Krietemeyer, 

& Toney (2006)

Observing, Describing, Acting with Awareness, Nonjudging of Inner 

Experience, Nonreactivity to Inner Experience 

Hölzel et al. (2011)
Attention Regulation, Body Awareness, Emotion Regulation, Change in 

Perspective of the Self 
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toward features of the present moment, an individual is not trying to change anything, but is 

instead simply observing what is there. Debate over these two components and how they fit the 

conceptualization of mindfulness more broadly remains a consistent problem for researchers and 

clinicians alike. 

 Those who argue for a single-component definition of mindfulness suggest that 

awareness of the present moment is the key process by which individuals become mindful. 

Brown and Ryan (2003) propose that by becoming more aware through sustained attention of the 

present moment, individuals naturally gain acceptance of its features. Measuring acceptance is 

therefore not needed because if one is aware, they are also accepting. Conversely, researchers in 

support of the two-component conceptualization of mindfulness argue that both awareness and 

acceptance are distinct and necessary to cultivate mindfulness in everyday life. Bishop and 

colleagues (2004) were one of the first research groups to differentiate between awareness and 

acceptance. They proposed two mechanisms of action when one practices mindfulness; self-

regulation of attention and adapting to one’s experience. Self-regulation of attention, the 

awareness process, consists of maintaining focus on the immediate experience, thereby allowing 

for increased recognition of mental and physiological events in the present moment. This 

component involves observing all features of the environment while fostering non-elaborative 

awareness of thoughts, feelings, and sensations as they arise, which is why mindfulness practice 

is thought to be associated with cognitive inhibition (Moore & Malinowski, 2009; Short, 

Mazmanian, Oinonen, & Mushquash, 2016) and effortful control (Maltais, Bouchard, & Saint-

aubin, 2019). Taken together, mindful awareness is thought of as a metacognitive skill. The 

process of adapting to one’s experience involves changing one’s orientation to facets of the 

present moment through acceptance. Bishop et al. (2004) suggest that acceptance is being 
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experientially open to the reality of the present moment while maintaining a gentle curiosity 

about whatever is being observed. Bishop et al. (2004) argue that both components are needed 

for mindfulness, and therefore, both are necessary to measure, teach, and practice in treatment. 

For the purpose of this study, mindfulness is conceptualized using this two-component model 

and defined as a skill set that involves the active process of paying attention to the present 

moment with acceptance, which can include having an openness to novel experiences (Bishop et 

al., 2004; Kabat-Zinn, 1990; Kang, Gruber, & Gray, 2013).   

 While this conceptualization is widely cited in the mindfulness literature, minimal work 

has been done to determine the relative importance and value of the components emphasized 

within this definition. Thus far, cross-sectional research on the differences between and the 

importance of awareness and acceptance have been examined in romantic partnerships (Krafft, 

Haeger, & Levin, 2017), sleep (Lau, Leung, Wing, & Lee, 2018), presence of psychiatric 

symptoms (Elices, Tejedor, Pascual, Carmona, & Soriano, 2019), and stress measured with 

diurnal cortisol rhythms (Manigault et al., 2018). For example, Krafft et al. (2017) examined 

self-report trait mindful awareness and acceptance in romantic partners’ relationship satisfaction. 

Interestingly, acceptance, but not awareness, was positively related to relationship satisfaction 

and these components interacted only when acceptance was low. Partners who had high 

awareness only rated relationship satisfaction low when they also had low acceptance. Simply 

being aware of problems occurring may not be enough to change outcomes meaningfully, and, in 

some instances, increased awareness may actually lead to problematic behavior. For example, 

Rommel et al. (2012) found that increased awareness was associated with higher levels of 

emotional eating in obese women. Perhaps, awareness may be necessary, but not sufficient in 

these cases. Having awareness without the skills to handle whatever is present leads to 
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problematic behavior. Acceptance of the present moment may be a necessary and critical 

component of mindfulness that supports meaningful change.  

Recently, Rahl, Lindsay, Pacilio, Brown, and Creswell (2017) explored the role of 

acceptance in mindfulness training to reduce mind wandering in young adults. Participants in this 

study were randomized to one of four conditions: mindfulness training that included attention 

monitoring and acceptance, mindfulness training with attention monitoring only, relaxation 

training, or an active reading control condition. The mindful training conditions were identical 

with the exception of acceptance instructions included in one condition. That condition included 

instructions that asked participants to approach their current experience, including thoughts, 

feelings, and bodily sensations, with a nonjudgmental attitude. Specific language was suggested, 

such as, “Most importantly, there is no need in this practice to judge yourself negatively, because 

becoming distracted is just part of the practice of training your attention” (Rahl et al., 2017, 

p.226). Each condition required participants to complete 20-minute sessions of the assigned 

activity over four consecutive days. All of the sessions were delivered over audio-recording and 

research assistants ensured active study participation. Participants who had been randomized to 

the mindful training with both attention monitoring and acceptance had the lowest levels of mind 

wandering on the Sustained Attention to Response Task (SART; Mrazek, Smallwood, & 

Schooler, 2012) compared to any other condition. From this research, acceptance appears to be a 

necessary and important component of mindfulness training that is distinct from awareness. 

Further investigation into how these components contribute to meaningful change seen within 

MBIs is needed (Gawrysiak et al., 2018). This study was designed to continue exploring the 

unique role of acceptance within mindfulness training and extend these findings to other 

outcomes.   
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Theory of Mindfulness and Eating  

 Mindfulness training has been widely used to treat eating disorders (Kristeller, Baer, & 

Quillian-Wolever, 2009), reduce weight (Olson & Emery, 2015), and enhance the enjoyment of 

food more broadly (Arch et al., 2016; Kristeller & Bowman, 2015). Increasing mindfulness can 

either be the main focus of intervention (e.g., Mindfulness-based stress reduction [MBSR]; 

Kabat-Zinn, 1990) or one component of a larger treatment package (e.g., Dialectical behavior 

therapy [DBT]; Linehan, 1993, 2015). Mindfulness is used within these interventions because it 

is thought to ultimately increase self-regulation (Chiesa et al., 2013; Hölzel et al., 2011; 

Verhaeghen, 2018) by enhancing executive functioning and attentional control (Gallant, 2016; 

Short et al., 2016), regulating emotion (Guendelman, Medeiros, & Rampes, 2017), and 

improving effective decision-making, even in the presence of food (Forman et al., 2016).   

Self-regulation, or context-specific cognitive, affective, and behavioral processes that 

allow an individual to move towards personal goals (Zimmerman, 2000), is broadly related to 

reduced pathology and improved quality of life. Therefore, improvements in self-regulation are a 

primary target of most psychological interventions even when treatments focus on one outcome 

such as eating. Problematic overeating can occur for a variety of reasons such as eating in 

response to affect (e.g., emotional eating) and eating based on environmental cues (e.g., hedonic 

hunger), as opposed to eating based on internal signals of hunger. Therefore, eating can serve 

many functions for any one individual depending on the context and the learning history of the 

individual. Increasing one’s ability to self-regulate is of value for interventions attempting to 

reduce problematic eating.  

Mindfulness training helps an individual become observant of these various processes 

that are often occurring outside of the person’s immediate awareness. Much eating is done on 



 7 

autopilot, also referred to as mindless eating (Wansink, 2010), where an individual is unaware of 

the amount of food consumed, why they consumed it, or the connection between eating in the 

moment and long-term goals and values. Therefore, mindfulness is believed to serve a de-

automatization function (Kang et al., 2013) and ultimately help an individual develop greater 

self-regulation (Maltais et al., 2019). Improved self-regulation can occur by changing one’s 

ability to monitor behavior in context and then making effective decisions based on that context 

(Bishop et al., 2004; Brown & Ryan, 2003; Shapiro et al., 2006). When considering eating 

behaviors, this could include self-monitoring food intake and weight to help an individual make 

food choices that either reduce, maintain, or gain weight. This self-monitoring is done to move 

an individual toward long-term goals even in the presence of distress or discomfort, which can 

include unwanted emotions, thoughts, or sensations.  

Mindfulness may also serve an emotion regulatory function ultimately promoting greater 

self-regulation (Grecucci, Pappaianni, Siugzdaite, Theuninck, & Job, 2015; Guendelman et al., 

2017). Through mindfulness training, individuals may develop an accepting stance toward 

unwanted emotions, thoughts, and physical sensations that allows these experiences to be viewed 

as parts of the broader context. This accepting approach toward internal experiences may, over 

time, produce a nonreactive stance toward private events that allows one to choose an effective 

behavior based on all discernable features of that context, thereby avoiding negative 

consequences (Grecucci et al., 2015; Hölzel et al., 2011). For example, consider an individual 

who engages in a pattern of emotional eating where eating helps to alter extreme positive and 

negative affectivity. With mindfulness training, an emotional eater may learn to view both 

positive and negative affect as part of the present moment by taking a curious and accepting 

rather than judgmental approach to observing these experiences. Emotion is not seen as a bad or 
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good experience, but rather just one part of the present moment that has many internal and 

external events occurring simultaneously. Over time, this process may allow that individual to 

choose effective behavior, such as reduced caloric intake, that aligns with longer-term goals 

(which are also part of the present context) rather than reacting to the emotion alone.  While 

general mindfulness techniques have been shown to impact some eating-related behaviors, 

mindfulness done in the context of eating specifically may be the most appropriate avenue for 

future research.  

Mindful Eating  

 Mindfulness training done in the context of eating is often referred to as mindful eating, 

or the process of noticing and accepting internal and external stimuli, such as the obesogenic 

environment and internal satiety cues, while consuming food (Framson et al., 2009; Hulbert-

Williams, Nicholls, Joy, & Hulbert-Williams, 2013). While general mindfulness is associated 

with mindful eating (Beshara, Hutchinson, & Wilson, 2013), changes in general mindfulness do 

not necessarily correlate with changes in mindful eating (Jordan, Wang, & Donatoni, 2014). 

Determining the differential impact of general mindfulness or mindful eating on eating outcomes 

is complex because most MBIs utilize multiple techniques to influence eating within the same 

treatment package. For example, a common mindful eating exercise instructing participants to 

eat a raisin mindfully is used within most MBIs such as MBSR (Kabat-Zinn, 1990), 

Mindfulness-based cognitive therapy (MBCT; Teasdale, Williams, Ridgeway, Soulsby, & Lau, 

2000), DBT (Linehan, 1993, 2015), Acceptance and commitment therapy (ACT; Hayes, 

Strosahl, & Wilson, 1999), and Acceptance-based behavioral weight loss (ABWL; Forman & 

Butryn, 2016). Currently, only one peer reviewed treatment exists with a specific focus on 

increasing mindful eating as a method to reduce problematic eating.  
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 Mindfulness-based eating awareness training (MB-EAT; Kristeller et al., 2009; Kristeller, 

Wolever, & Sheets, 2014; Kristeller & Bowman, 2015; Kristeller & Wolever, 2010) utilizes 

mindfulness and mindful eating to help clients make healthier food choices by increasing 

awareness of hunger and satiety cues, while also working toward self-acceptance and self-

compassion. Within MB-EAT several experiential mindful eating exercises are conducted to 

teach awareness and acceptance of hunger and satiety. For example, clients first mindfully eat a 

raisin by noticing the physical sensation of eating a raisin while slowing down the process of 

eating and learning to gauge momentary hunger. In the MB-EAT program, participants gradually 

increase the types of foods they mindfully eat to include foods that are more challenging, such as 

highly palatable and energy-dense foods. This process is meant to increase participants’ 

enjoyment of food while also demonstrating awareness to satiety cues while eating these 

palatable foods. Interventions like MB-EAT target eating behaviors associated with obesity. 

However, because MB-EAT is presented as a whole treatment package including a multitude of 

other exercises to influence mindful eating, the direct impact of mindful eating on eating 

outcomes is still debated. Further basic research exploring the impact of mindful eating on eating 

outcomes is needed.  

In cross-sectional research, mindful eating is associated with lower body mass index 

(BMI; Choi, 2019; Moor, Scott, & McIntosh, 2013), greater attuned and unrestrained eating 

(Kerin, Webb, & Zimmer-Gembeck, 2019), less fat and sugar consumption (Michail Mantzios, 

Egan, Hussain, Keyte, & Bahia, 2018), choosing smaller serving sizes of energy dense foods 

(Beshara et al., 2013) and engaging in more body positive talk (Webb, Rogers, Etzel, & Padro, 

2018). In our previous research, self-reported mindful eating predicted less problematic binge 
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eating, emotional eating, hedonic hunger, disinhibited eating, night eating, and food addiction in 

a mixed sample of community and undergraduate participants (Battles & Loverich, 2018). 

In mindful eating research, two self-report measures are utilized.  Both include multiple 

subscales to capture trait mindful eating. See Table 2 for a review. It is evident that the construct 

of mindful eating is plagued by the same conceptual problems as general mindfulness (Román & 

Urbán, 2019). Debate about the presence of multiple components exists, and the value and 

importance of acceptance are questioned in this literature. While both of these questionnaires 

include subscales of awareness, only the Mindful Eating Scale (MES; Hulbert-Williams et al., 

2013) attempts to measure acceptance. While acceptance may be targeted in interventions for 

mindful eating, few researchers have attempted to measure a change in acceptance following a 

mindful eating intervention. In addition, both of these questionnaires look at dispositional 

mindful eating alone, as opposed to state mindful eating that may be altered during an 

intervention. Previous research across multiple fields of study has determined that trait and state 

measurement of the same construct is useful because each temporal context impacts individual 

experience differently (Bravo, Pearson, Wilson, & Witkiewitz, 2018; Kashdan et al., 2014; 

Kiken, Garland, Bluth, Palsson, & Gaylord, 2015). Taken together, self-reported mindful eating 

has faced many conceptual and psychometric challenges, suggesting that further experimental 

research is needed to clarify this construct (Kerin et al., 2019) and explore its multiple 

components.  
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 Table 2. 

 

Beyond cross-sectional research, experimental studies have shown that mindful eating is 

related to less food-choice impulsivity (Hendrickson & Rasmussen, 2017), fewer endorsed risk-

averse discounting patterns for food (Hendrickson & Rasmussen, 2013), healthier snack choices 

(Seguias & Tapper, 2018), reduced caloric intake (Mantzios, Skillett, & Egan, 2019), and greater 

enjoyment of food (Arch et al., 2016).  While it is clear that mindful eating has an important 

impact on eating behavior in the lab, the mechanisms of action are unclear. Methodological 

differences further obfuscate understanding.  The procedures for inducing mindful eating in 

experimental research have varied widely, making it challenging to compare findings across 

studies. Oftentimes, awareness of the sensory experience while eating is the primary target of the 

induction. This involves using all five senses to taste food slowly while remaining aware of any 

thoughts or feelings that may arise when eating mindfully. For example, Seguias and Tapper 

(2018) played a two-minute audio recording of a mindful eating induction that only emphasized 

awareness of the sensory experience while eating and then asked participants to think about how 

the taste of food reminded them of other similar flavors. 

Other mindful eating inductions may emphasize both awareness and acceptance of the 

present moment but emphasize these components differentially. Hendrickson and Rasmussen 

(2013, 2017) conducted a brief 50-minute mindful eating workshop with groups of three to four 

Source Questionnaire Subscales

Framson et al. (2009)
Mindful Eating Questionnaire 

(MEQ)

Disinhibition - "I stop eating when I'm full even when eating something I love."                                                  
Awareness - "I notice when there are subtle flavors in the foods I eat."        
External Cues - "I recognize when food advertisements make me want to eat." 
Emotional Response - "When I'm sad I eat to feel better."                        
Distraction - My thoughts tend to wander while I am eating."

Hulbert-Williams, Nicholls, 
Joy, & Hulbert-Williams 

(2013)
Mindful Eating Scale (MES)

Acceptance - "I tell myself I shouldn't be hungry."                                    
Awareness - "I notice how my food looks."                                                         
Non-reactivity - "I become very short tempered if I need to eat."                      
Routine - "I have a routine for what I eat."                                               
Distractibility - "I snack without being aware that I'm eating."              
Unstructured - "I multi-task whilst eating."

Self-Report Measures of Mindful Eating
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participants. These participants were provided with four different types of foods (i.e., crackers, 

fruits, vegetables, and sweets) and were asked to choose one of each type of food for the 

inductions. A research assistant led participants through a mindful eating exercise for each food. 

The sensory experience while eating the foods was primarily emphasized. Participants were 

made aware of internal events occurring and were instructed to observe them with a 

nonjudgmental stance. Lastly, time for group processing was allotted at the end of the workshop. 

While an accepting stance was encouraged, it was unclear how often participants were instructed 

to take this approach and no measurement of awareness or acceptance was conducted following 

this induction.  

Accepting language within mindful eating inductions can vary as well. Arch et al. (2016) 

had participants listen to brief (i.e., one-paragraph) audio recorded mindful eating inductions 

between five taste testing trials. This mindful eating induction instructed participants to approach 

their sensory observations of food with openness, while later saying, “this may feel new and 

different…if you feel impatient or start to get carried away in thoughts about this exercise, 

simply notice that and gently return your attention to the raisin itself … re-immerse yourself in 

the experience of eating” (Arch et al., 2016, p. 27). While these differences between mindful 

eating inductions may appear subtle, little is known about the impact of accepting language on 

eating outcomes.   

Taken together, brief mindful eating inductions appear to have a favorable impact on 

eating behaviors. However, in each of these studies, mindful eating was induced in a variety of 

ways making it difficult to discern what aspects of the induction were most meaningful. 

Additionally, few mindful eating inductions have emphasized acceptance even though 

acceptance is implied in MBIs for eating-related behaviors. This problem is found throughout the 
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broader mindfulness and intervention research, suggesting that further work is needed to clarify 

the mechanisms of action with these treatment techniques. This study hoped to begin to reveal 

the aspects of mindful eating inductions that are necessary to produce meaningful change in 

eating outcomes. These results may add to the broader mindfulness literature on the importance 

of and the differential impact of awareness and acceptance in mindfulness training.  

Purpose of the Current Study  

 The purpose of the current study was to understand the relative contribution of two main 

components of mindfulness (i.e., awareness and acceptance) within mindful eating inductions. 

By looking at how mindful eating inductions that emphasize awareness and/or acceptance impact 

laboratory eating behavior, this project hoped to inform the conceptualization of both mindful 

eating and general mindfulness.  

Hypotheses 

1. H1: Participants who received one of the two mindful eating interventions (i.e., 

awareness or awareness + acceptance) would endorse greater taste satisfaction for healthy 

and unhealthy snacks, would consume fewer calories, and would have a higher ratio of 

healthy to unhealthy snack consumption compared to control participants after 

controlling for hunger and previous preference for foods. 

2. H2: Participants who received a mindful eating intervention that emphasized awareness 

and acceptance would endorse significantly greater taste satisfaction across all the snacks, 

would consume fewer calories, and would have a higher ratio of healthy to unhealthy 

snack consumption compared to participants who received a mindful eating awareness 

only intervention. 
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3. H3: Self-reported acceptance would be significantly greater in participants in the 

awareness and acceptance condition compared to the awareness only and control 

conditions. 

4. H4: Self-reported awareness would be similar in participants in the awareness only and 

awareness and acceptance conditions; however, awareness would be higher in these two 

groups compared to the control condition.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 15 

Methods 

 The procedures for this study were pilot tested to ensure that the project was feasible. The 

methods section contains the data from the pilot study as well as data from the larger trial. There 

were no significant differences between the pilot sample or larger sample so both groups were 

utilized in the final analyses.  

Participants  

A total of 115 students from Eastern Michigan University (EMU) completed the study. 

The demographic characteristics of these participants is displayed in Table 3. Eleven 

participants’ data were deleted due to participants not meeting the BMI criteria, lack of 

comprehension of the study instructions, and human error while administering the research 

protocol. One participant’s data were deleted after a multivariate outlier analysis. A total of 103 

participants’ data were used for the final analyses. Of note, data collection was impacted by the 

coronavirus pandemic, so all data here represents what could be collected prior to that pandemic. 
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          Table 3. 

 

Variable
Awareness 

(n=34)
Awareness + 

Acceptance (n=34) Control (n=35)
ANOVA or Chi-
Square Results

Entire Sample 
(n=103)

Age 21.91 (5.96) 21.76 (5.9) 23.43 (8.35) F (2,100)=.63 22.38 (6.82)
Gender !2(4, N=101)=3.90

Female 66.70% 64.70% 64.70% 65.30%
Male 30.30% 35.30% 26.50% 30.70%

Transgender 3.00% 0.00% 8.80% 4.00%
Ethnicity !2(10, N=92)=9.63

White 48.40% 32.30% 53.30% 44.60%
Black 29.00% 51.60% 26.70% 35.90%

Mixed 12.90% 9.70% 10.00% 10.90%
Asian/Asian American 6.50% 3.20% 3.30% 4.30%

Middle Eastern 3.20% 0.00% 0.00% 1.10%
Hispanic 0.00% 3.20% 6.70% 3.30%

Income !2(10, N=103)=8.60
<$10,000 17.60% 32.40% 40.00% 30.10%

$11,000-24,000 17.60% 11.80% 17.10% 15.50%
$25,000-49,000 23.50% 26.50% 11.40% 20.40%

$50,000-74,0000 26.50% 17.60% 14.30% 19.40%
$75,000-99,000 5.90% 8.80% 11.40% 8.70%

$100,000+ 8.80% 2.90% 5.80% 5.80%
Relationship Status !2(10, N=103)=5.55

Single 76.50% 73.50% 77.10% 75.70%
Living with Partner 11.80% 8.80% 8.60% 9.70%

Married 8.80% 5.90% 8.60% 7.80%
Divorced 0.00% 2.90% 0.00% 1.00%

Other 2.90% 8.80% 5.70% 5.80%
Educational Status !2(8, N=103)=9.24

Some college 85.30% 100% 85.80% 92.20%
Bachelor's degree 14.70% 0% 14.20% 7.80%

BMI 35.1 (7.28) 34.99 (6.89) 36.16 (8.85) F (2,100)=.24 35.42 (7.68)
Percent Body Fat 44.97 (10.93) 43.67 (9.93) 43.85 (7.62) F (2, 91)=.23 44.08 (9.5)
Percent Muscle 25.59 (4.83) 25.96 (5.7) 25.26 (4.29) F (2, 91)=.15 25.60 (4.91)
Resting Metabolism 1777.53 (306.62) 1806.07 (310.59) 1808.38 (361.14) F (2, 91)=.09 1797.14 (324.36)
Body Age 53.13 (13.55) 55.57 (10.19) 56.75 (14.21) F (2, 91)=.66 55.14 (12.78)
Visceral Fat 8.69 (4.31) 8.5 (4.07) 9.72 (5.5) F (2, 91)=.62 8.98 (4.66)

Have you ever practiced mindfulness? !2(2, N=103)=1.72
Yes 73.50% 58.80% 68.60% 67.00%
No 26.50% 41.20% 31.40% 33.00%

Frequency of mindfulness practice !2(4, N=103)=3.76
0-1 times per week 50.00% 41.20% 34.30% 41.70%
2-4 times per week 35.30% 32.40% 31.40% 33.00%
5+ times per week 14.70% 26.50% 34.30% 25.20%

Length of mindfulness practice per session !2(8, N=103)=10.28
0-5 minutes 44.10% 50.00% 34.30% 42.70%

5-10 minutes 32.40% 14.70% 28.60% 25.20%
10-30 minutes 14.70% 14.70% 20.00% 16.50%
30-60 minutes 5.90% 5.90% 14.30% 8.70%

1 hour or lonter 2.90% 14.70% 2.90% 6.80%
Have you ever participated in minudfulness training? !2(2, N=103)=2.76

Yes 26.50% 14.70% 31.40% 24.30%
No 73.50% 85.30% 68.60% 75.70%

* p  < .05, ** p  <.01, *** p  < .001

Demographic Characteristics of Study Participants
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As can be seen in Table 3, the participants in this study were more ethnically diverse than 

previous studies conducted on mindful eating (Arch et al., 2016; Hendrickson & Rasmussen, 

2017). Indeed, White participants made up just less than half of all the participants in the study. 

While not statistically significant, Black or African American participants made up a majority of 

the participants randomized to the awareness and acceptance condition, where White participants 

made up the majority of participants in the other two conditions. Information about participants’ 

previous exposure to mindfulness and formal mindfulness training was acquired. As seen in 

Table 3, the majority (67%) of participants had previous exposure to mindfulness with most 

practicing 0-1 times per week (41.7%) for less than five minutes at a time (42.70%). Only 24.3% 

of participants had completed some form of mindfulness training.   

To take part in the study, participants had to be classified as overweight or obese 

according to BMI. The Center for Disease Control and Prevention (CDC, 2015) recommends the 

following parameters for BMI categories: below 18.5 is underweight, 18.5–24.9 is normal 

weight, 25–29.9 is overweight, and 30 and above is obese. The average BMI in the study was 

35.42, which is classified as class II obesity (CDC, 2015). Participants’ weights and heights were 

not collected until the end of the study; therefore, if participants completed the study but were 

not overweight or obese as requested in the recruitment materials, their data were excluded from 

the final analyses.  

Additionally, participants had to be at least 18 years or older, not pregnant, and able to 

speak and understand the English language. If potential participants had food allergies, they were 

encouraged to contact the principal investigator because both the lab and food preparation 

environments were not nut-free. Participants had access to these eligibility requirements when 

they signed up for the study on EMU’s SONA system or per the flyer. The majority of the 
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participants signed up for the study via SONA, with only four students signing up for the study 

via flyer. To further screen for these inclusion and exclusion criteria, participants received an 

email before their scheduled lab session reminding them of these criteria and were asked to 

confirm that they meet all the criteria prior to attending the session. If participants did not 

respond to the email, their lab session was canceled, and they were asked to reschedule.  

Measures  

Not all measures listed were used in the primary study analyses. Measures included that 

do not relate to the hypotheses listed were used for secondary data analysis.  

State measures. Each participant’s current affect was measured with the Positive Affect 

Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). The PANAS presented 

participants with 10 positive (e.g., excited) and 10 negative (e.g., distressed) emotion words. 

Participants rated how much they feel these emotions “generally,” using a Likert scale from 1 to 

5. The instructions for the PANAS can be altered for a specific time frame as well (e.g., moment, 

today, past few days) and higher scores on either scale indicate a more intense emotional 

experience. Watson et al. (1988) demonstrated that the PANAS has good convergent and 

discriminant validity, and PANAS scores have good test-retest reliabilities after an eight-week 

retest interval, r = .68 and r = .71 for the positive and negative affect scales respectively. The 

positive and negative affect scales also demonstrate good internal consistencies (a = .88 and a = 

.87 for the positive and negative affect scales, respectively). For the purposes of this study, the 

PANAS was used as a state measure of affect. See Appendix A.  

State affect intensity was measured with a single item (“Please rate the intensity of your 

current emotion on a scale from 1 no intensity to 6 extreme intensity.”). A 7-point Likert-type 
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scale was chosen over a 5- or 10-point scale for each of the single items questions in this study to 

improve the reliability and validity of these items (Joshi, Kale, Chandel, & Pal, 2015).  

State hunger was measured with a single item (“Please indicate how hungry you are in 

this moment on a scale from 1 not at all hungry to 7 extremely hungry.”).  

State mindful awareness and acceptance were measured with two different scales. The 

State Mindfulness Attention Awareness Scale (State MAAS; Brown & Ryan, 2003) is a five-

item measure that assesses state levels of mindful awareness, or an individual’s current 

experience with present moment awareness. The five items are derived from the original trait 

version of the MAAS (Brown & Ryan, 2003). The State MAAS can be adapted to assess both 

recent (e.g., past day) and current experiences with mindfulness. Participants rated their current 

experience on a 7-point Likert scale that is anchored at 0 (not at all) to 6 (very much). Example 

items include “I am finding it difficult to stay focused on what was happening” and “I am 

preoccupied with the future or the past.” Brown and Ryan (2003) have demonstrated that the 

State MAAS has excellent internal consistency (a = .92). Trait scores on the MAAS have been 

shown to predict State MAAS scores. For this study, the State MAAS had good internal 

consistency (a = .86). See Appendix B.  

State mindful acceptance was measured with four adapted items from the Philadelphia 

Mindfulness Scale (PHLMS; Cardaciotto, Herbert, Forman, Moitra, & Farrow, 2008). The 

following items were chosen because they had the highest factor loadings on the acceptance 

subscale of the PHLMS in the original validation article (Cardaciotto et al., 2008), as well as a 

confirmatory factor analysis (CFA) of the PHLMS conducted on a dataset collected in the EMU 

student sample: “There are aspects of myself I don’t want to think about,” “I try to stay busy to 

keep thoughts or feelings from coming to mind,” “There are things I try not to think about,” and, 
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“If there is something I don’t want to think about, I’ll try many things to get it out of my mind.” 

These items were changed to attempt to capture participants’ current mindful acceptance (e.g., 

“Right now, there are aspects of myself I don’t want to think about,” “Right now, there are things 

I’m trying not to think about”. Items were totaled to create a total state mindful acceptance. See 

Appendix C to see how all items were changed. This approach is popular with ecological 

momentary assessment studies (Moore, Depp, Wetherell, & Lenze, 2016; Shiyko, Siembor, 

Greene, Smyth, & Burkhalter, 2018; Snippe, Nyklíček, Schroevers, & Bos, 2015) to adapt trait 

questionnaires to measure the present moment experience.  Each of these researchers found 

adequate internal reliability for the adapted items within each study. For this study, the pre-state 

mindful acceptance questionnaire had good internal consistency (a = .88). 

State mindful eating was assessed with an altered form of the MES (Hulbert-Williams et 

al., 2013) with a similar approach to the one described above. See below for a description of the 

validated trait version of the MES. Four items from the acceptance scale and three items from the 

awareness scale were reworded to allow for assessment of state mindful eating acceptance and 

awareness (sample acceptance item: “I told myself I shouldn’t be eating what I’m eating”; 

sample awareness item: “I noticed how my food looked”). Participants rated their current 

experience on a Likert scale from 1 (not at all) to 4 (very much). The state MES acceptance scale 

had adequate internal consistency (a = .68), and the state MES awareness scale had good internal 

consistency (a = .75). See Appendix D.  

 Food tasting measures. Participants’ food tasting experiences were measured with 

several single-item Likert-type questions. To control for previous preference for foods, 

participants were asked how much they liked the foods (i.e., raisins, M&Ms, Lay’s Potato Chips, 

unsalted almonds, and carrot sticks) prior to tasting the foods (e.g., “Using any number between 
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1 hate it and 7 love it, please indicate how much you like M&Ms.”). Participants were asked how 

much they enjoyed tasting the different foods (e.g., “Using any number between 1 hated it and 7 

loved it, please indicate how much you enjoyed tasting the raisin.”) immediately after trying the 

foods.  

 Because raisins were used during the main intervention, participants were asked 

additional questions about their desire to eat another raisin following the intervention (“Using a 

number between 1 absolutely no desire and 7 strong desire, please indicate your desire to eat 

another raisin after the taste testing”). Participants were also asked to rate their current hunger 

again after the intervention. For all food tasting measures please see Appendix E.  

Trait measures. A demographic questionnaire asked for the following information: age, 

gender, ethnicity, relationship status, annual household income, educational status, height, 

weight, and self-identified weight status. Participant weight, height, and body composition data 

were also taken in the lab at the end of the study. Participants answered questions regarding their 

mindfulness and meditation history based on the Davidson and Kaszniak (2015) 

recommendations. Mindfulness and meditation type, frequency, and duration of practice were 

included. Lastly, questions about current medications, smoking and drinking behavior, eating 

disorder history, and dieting history were included to examine additional factors that could be 

impacting weight. See Appendix F. 

The PHLMS (Cardaciotto et al., 2008) is a 20-item questionnaire that measures trait 

mindfulness, which is divided into two components: awareness and acceptance. The awareness 

subscale assesses an individual’s ability to notice his or her thoughts, feelings, perceptions, and 

bodily sensations (example item: “When I am startled, I notice what is going on inside my 

body”). The acceptance subscale assesses experiential avoidance (example item: “There are 
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aspects of myself I don’t want to think about”). Participants rated how often they experienced the 

statements within the past week on a 5-point Likert scale anchored at 1 (never) and 5 (very 

often). Cardaciotto et al. (2008) demonstrated that the PHLMS subscales have good internal 

reliability (a = .85 for the awareness subscale and a = .90 for the acceptance subscale). For this 

study, the PHLMS awareness subscale had acceptable internal reliability (a = .70) while the 

PHLMS acceptance subscale had excellent internal reliability (a = .90). See Appendix G. 

  The MES (Hulbert-Williams et al., 2013) is a 28-item measure that assesses mindfulness 

specifically related to eating behaviors. Items are rated on a 4-point Likert scale ranging from 1 

(never) to 4 (usually). The scale can be utilized as a total score (a = .86), where higher scores 

reflect greater mindful eating, or as six separate subscales: Acceptance (a = .89), Awareness (a 

= .82), Non-reactivity (a = .77), Routine (a = .75), Act with Awareness (a = .81), and 

Unstructured (a = .86; Hulbert-Williams et al., 2013). This measure is relatively new and has not 

been widely utilized in research so far. However, the creators of the scale utilized a definition 

during scale development that was more consistent with this study’s definition of mindfulness, 

making this questionnaire an appropriate choice for project. In this study, the MES had 

acceptable internal reliability (a = .84).  See Appendix H. 

 The Binge Eating Scale (BES; Gormally, Black, Daston, & Rardin, 1982) is a 16-item 

measure that was designed to assess binge eating in obese individuals. The measure includes 

behavioral, cognitive, and emotional components of binge eating. Items are presented as groups 

of statements, and the participant is asked to indicate which statement from the group represents 

how he or she feels. An example group of items includes the choice between four statements: “I 

have no difficulty eating slowly,” “I may eat quickly, but I never feel too full,” “Sometimes after 

I eat fast I feel too full,” and “Usually I swallow my food almost without chewing, then feel as if 
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I ate too much.” Higher scores on the BES indicate greater severity of binge eating. A continuous 

and categorical score can be calculated for the BES, where the latter categorizes binge eating into 

three groups: little or no binge eating, moderate binge eating, and severe binge eating.  The BES 

has adequate validity and reliability (Gormally et al., 1982; Timmerman, 1999). The BES had 

adequate internal reliability (a = .87) in the study. See Appendix I. 

The Emotional Eating Scale (EES; Arnow, Kenardy, & Agras, 1995) was designed to 

facilitate investigation of the relationships between specific negative emotional states and 

overeating. The EES is a 25-item scale with three subscales: Anger, Anxiety, and Depression. 

Participants rate the extent to which certain feelings lead to the urge to eat using a 5-point Likert 

scale ranging from 1 (no desire to eat) to 5 (an overwhelming urge to eat). Scores on the EES are 

summed, and higher scores indicate a greater urge to eat in response to negative affect. The EES 

demonstrates adequate reliability and validity (Arnow et al., 1995), and coefficient alphas for this 

study were .89 and .85 for the anger and anxiety subscales respectively. Although these scores 

should not be used as clinical cutoffs, Arnow et al.'s (1995) study indicated the mean for the 

anger subscale was 23.96 (SD = 7.94), the mean for the anxiety subscale was 15.19 (SD = 6.51), 

and for the depression subscale the mean was 12.00 (SD = 4.00). In this study, the EES had 

excellent internal reliability (a = .94). See Appendix J. 

 The Three-Factor Eating Questionnaire (TFEQ-R18V2; Cappelleri, Bushmakin, Gerber, 

Leidy, Sexton, Lowe, & Karlsson, 2009) is the newest edition of the Three-Factor Eating 

Questionnaire (Stunkard & Messick, 1985). This measure has 21 items that assess eating 

behaviors within three domains: cognitive restraint, uncontrolled or disinhibited eating, and 

emotional eating. Items on each domain are rated on various 4-point Likert scales. An example 

of an item and Likert scale on the cognitive restraint domain is as follows: “I deliberately take 
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small helpings to control my weight (1) definitely true, (2) mostly true, (3) mostly false, (4) 

definitely false.” An example of an item and Likert scale on the uncontrolled eating domain is as 

follows: “Do you go on eating binges even though you’re not hungry? (1) never, (2) rarely, (3) 

sometimes, (4) at least once a week.” An example of an item and Likert scale on the emotional 

eating domain is as follows: “When I feel tense or ‘wound up,’ I often feel I need to eat (1) 

definitely true, (2) mostly true, (3) mostly false, (4) definitely false.” Cappelleri, Bushmakin, 

Gerber, Leidy, Sexton, Lowe, and Karlsson (2009) demonstrated that the TFEQ-R18V2 has good 

internal reliability for each domain (a = .70–.78 cognitive restraint, a = .84–.89 uncontrolled 

eating, a = .92–.94 emotional eating) both within clinical and community samples of normal and 

overweight or obese individuals. Bohrer, Forbush, and Hunt (2015) further validated the TFEQ-

R18V2 within the overweight and obese population. They determined that the TFEQ-R18V2 was 

a reliable and valid measure within all weight classes, with adequate internal consistency for 

each subscale. In this study, the TFEQ--R18V2 subscale had adequate to good internal reliability 

(uncontrolled eating a = .87, cognitive restraint a = .69, emotional eating a = .86). See 

Appendix K. 

The Power of Food Scale (PFS; Cappelleri, Bushmakin, Gerber, Leidy, Sexton, Karlsson, 

& Lowe, 2009) is a 15-item questionnaire measuring individuals’ appetite for palatable foods 

that are readily available in the environment. The PFS derives from the two-factor model of 

appetite developed by Lowe and Butryn (2007) and Lowe and Levine (2005). The model 

suggests that people will eat beyond satiety cues based on varying idiographic motivation levels, 

which are highly influenced by an environment that has large quantities of palatable foods. 

Therefore, the PFS asks participants about their thoughts, feelings, and motivations for eating 

highly palatable foods in the environments described above. A three-factor solution is possible 
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with the PFS: food available, food present, and food tasted. Items on the PFS are rated on the 

extent to which the participant agrees with the statement with a 5-point Likert scale anchored at 1 

(I don’t agree) to 5 (I strongly agree). Cappelleri, Bushmakin, Gerber, Leidy, Sexton, Karlsson, 

and Lowe (2009) demonstrated that the PFS has good validity and reliability, with a Cronbach’s 

alpha of .91, and test-retest reliability with a four-month follow-up (r = .77). The PFS appears to 

indicate a stable trait that is not significantly impacted by present moment hunger (e.g., after a 

brief fast) and measures of hedonic hunger are not heavily influenced by foods that are 

immediately available in an individual’s environment (Witt, Raggio, Butryn, & Lowe, 2014), 

suggesting that the PFS is a reliable measure despite these individual variations. For this study, 

the PFS total score (a = .92) and PFS subscales food available (a = .89), food present (a = .87), 

and food tasted (a = .77) all had adequate to excellent internal reliability. See Appendix L.  

 The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) is a 36-

item questionnaire that measures emotion dysregulation on four different dimensions: “(a) 

awareness and understanding of emotions, (b) acceptance of emotions, (c) the ability to engage 

in goal-directed behavior, and refrain from impulsive behavior, when experiencing negative 

emotions; and (d) access to emotion regulation strategies perceived as effective” (Gratz & 

Roemer, 2004, p. 44). Participants rate how the items apply to them with a five-point Likert scale 

anchored at 1 (almost never [0-10%]) and 5 (almost always [91-100%]). The measure yields a 

total score as well as scores on six scales derived through factor analysis: Non-acceptance of 

Emotional Responses, Difficulties Engaging in Goal Directed Behavior, Impulse Control 

Difficulties, Lack of Emotional Awareness, Limited Access to Emotion Regulation Strategies, 

and Lack of Emotional Clarity. Gratz and Roemer (2004) showed that the DERS exhibits high 

internal consistency (a = .93), and good test-retest reliability over a period ranging from 4 to 8 
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weeks (ρI = .88, p < .01). For this study, all the DERS subscales had good to excellent internal 

reliability (total a = .95, non-acceptance a = .92, goal directed behavior a = .90, impulse control 

a = .88, emotional awareness a = .87, emotion regulation strategies a = .92, emotional clarity a 

= .88). See Appendix M. 

 The Affect Intensity Measure (AIM; Larsen, 1984) is a 40-item questionnaire that 

assesses an individual’s intensity of emotional experience. Example items include: “When I 

accomplish something difficult, I feel delighted or elated” and “When I do something wrong I 

have strong feelings of shame and guilt.” Participants indicate how they react to events by rating 

their responses on a 6-point Likert scale anchored at 1 (never) to 6 (almost always). Larsen 

(1984) has demonstrated that the AIM has excellent internal consistency (a = .90–.94) and 

adequate test-retest reliability (r = .81 over 3 months and r = .75 for 2 years). For this study, the 

AIM had good internal reliability (a = .88). See Appendix N.  

Manipulation checks. Participants were asked to rate how closely they attended to the 

audio recording during the main intervention (i.e., “How closely did you pay attention to the 

audio recording on a scale from 1 did not pay attention to 7 payed attention the entire time”). 

During the larger survey of trait measures, attention check items were randomly inserted 

throughout the survey. All participants answered the attention check items correctly.  

Procedures  

 All procedures were approved by the Eastern Michigan University’s institutional review 

board (IRB) prior to collecting data. See appendix O for a copy for a copy of the IRB approval 

letter.  

Recruitment. Participants were recruited through EMU’s SONA system, an online 

platform for psychology students to find and participate in current research studies, and by flyer 
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distributed throughout EMU’s campus. The SONA system and flyer had a brief description of 

the survey, which was advertised with the title “Attention and Taste” study. The study’s 

description was guised as a taste testing study where three different tasks would be completed: 

an attention exercise, a taste testing of varied snacks, and a brief survey. There was no mention 

of mindfulness or mindful eating. The SONA system and flyer also displayed eligibility 

requirements (i.e., overweight or obese, at least 18 years of age, not pregnant, speak and 

understand English), the estimated time to complete the study, extra credit information, 

researcher contact information, and timeslots to sign up for participation. Students were required 

to fast for two hours before the laboratory session and were reminded of this requirement the day 

before their laboratory session with an email. Participants were informed on SONA and in the 

reminder email that the researchers cannot guarantee an allergen-free environment, and they 

were encouraged to contact the principal investigator with any concerns before signing up for the 

study. Participants signed up for a timeslot for an individual lab session. Only the research 

assistant and individual participant were present for the lab session.  

Informed consent and pre-intervention questions. All research assistants read from a 

standardized script for the following procedures. On arrival, participants were presented with a 

paper copy of the informed consent procedures. Because participants were blinded to the main 

purpose of the study, the informed consent discussed the mindful eating interventions as 

attention tasks. Participants were told that the purpose of the study was to explore the impact of 

an attention task on taste. The informed consent outlined the study’s purpose, the voluntary 

nature of the study, the potential benefits and risks associated with participating in the study, and 

the researcher’s contact information (see Appendix P). Participant compensation was discussed.  

Participants had the opportunity to earn 2.5 SONA credits for their participation if signing up on 
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SONA. After collecting 32 participants’ data, additional funding was secured through the 

BlueCross BlueShield Research Award program in Michigan (see Appendix Q). After receiving 

funding, participants could earn 2.5 SONA credits and receive a $15 Amazon e-gift card. 

Students who signed up for the study through the flyer (total of four participants) could earn 

extra credit in their individual classes and were awarded the gift card.  

Participants were asked to take time to read the consent form, ask any questions, and then 

sign the form. Participants were also provided a copy of the consent form. The consent form was 

the only document that had the participant’s name. All other documents used in the study had 

that participant’s unique code that was unidentifiable (i.e., that code was not linked with the 

informed consent). The codes were generated with a random code generator on Microsoft Excel.  

 Before continuing the study, participants were asked if they fasted for at least two hours. 

If participants did not fast, the researcher rescheduled the participant for another date and time. If 

the participant confirmed the fasting period, s/he spent approximately one hour in the lab. 

Pending the participant’s approval to continue with the study, the researcher logged on to the 

computer to have the participant complete brief questions about their current experience before 

moving onto the intervention. Participants were asked about their current affect with the PANAS 

as well as affect intensity associated with their current experience. Hunger and state mindful 

awareness and acceptance were assessed. All questions were answered on the computer in the 

lab on the secure Qualtrics software platform. See Appendix R for a diagram of the study 

procedures.  

Interventions. After completing the brief questions, participants were randomized to one 

of three conditions: mindful eating awareness, mindful eating awareness + acceptance, and 

control (see Appendix S for the condition scripts). Block design randomization was used to 
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ensure an equal number of participants were randomized to each condition. Randomization 

software available online was used to randomize participants to each condition (Urbaniak & 

Plous, 2018). All conditions were presented with a 10-minute audio recording with the same 

female voice. Before listening to the audio recording, participants were given four raisins. In the 

first condition, participants were read a mindful eating script that only emphasized awareness of 

the present moment adapted from the Kabat-Zinn (1990) MBSR protocol and the Kristeller and 

Bowman (2015) MB-EAT protocol. This intervention focused on the sensory experience of 

eating a raisin by asking participants to sense the raisin as if they had never seen, smelt, felt, and 

tasted a raisin before. Participants also noticed their internal experience while eating the raisin by 

becoming aware of the thoughts, feelings, and sensations present while eating the raisin. After 

practicing eating a raisin in this way three times, participants mindfully chose if they wanted to 

eat the fourth raisin based on what they observed in the present moment.  

 In the mindful eating awareness + acceptance condition, the script was identical to the 

mindful eating awareness only condition with a few key additions. As participants noticed their 

sensory experience of the raisin, they were also directed to pay attention without trying to change 

the experience. They were coached to treat the present moment with a non-judging and accepting 

manner. When asked to decide if they would eat the last raisin, participants were told to accept 

that decision without judgment.  

 The control condition was adapted from Arch et al.'s (2016) procedures. Participants 

were presented with neutral-content word puzzles to complete while they ate the raisins. They 

were told that this is a “focusing” task where they would complete word puzzles as quickly and 

accurately as possible while also eating raisins. The audio recording prompted the participant to 

eat the raisins at approximately the same time as would occur in the other conditions.  
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 Following the audio recordings, all participants answered a brief series of questions 

about: enjoyment while tasting the raisin, desire to eat another raisin, enjoyment of raisins prior 

to the study, current hunger, attention while listening to the recording, preference for different 

snacks (i.e., M&Ms ™ ®, Lay’s Potato Chips ™ ®, almonds, carrots), current affect, affect 

intensity, state mindful awareness and acceptance, and state mindful eating.  

Taste testing. Participants were then presented with a wooden board that had four equal-

size bowls each filled with 50 grams of the different snacks (i.e., M&Ms ™ ®, Lay’s Potato 

Chips ™ ®, almonds, carrots). The following instructions were presented: “Now please eat some 

of each food and rate the foods on this survey. Please taste the foods as instructed earlier. Eat as 

much of the food as needed to make an accurate rating for each food.” On the computer, 

participants rated how much they enjoyed each food and had approximately 10 minutes to make 

their ratings.  

 Survey. Following the taste testing, participants were asked to complete a larger survey 

on the computer that encompassed a battery of assessments (i.e., demographics, PANAS – 

average experience, DERS, AIM, EES, MES, PHLMS, PFS, BES, TFEQ-R18V2). These 

questionnaires were presented in a set order alternating among emotion-focused, mindfulness-

focused, and eating-focused questionnaires. Questions about the interventions were asked, such 

as, “What questions do you have about the attention task provided to you earlier?” While 

completing the survey, participants still had access to snacks and were prompted with the 

following statement: “Thank you for completing the taste test. Now please complete these 

questionnaires so we can learn more about you and how your eating habits affect attention and 

taste satisfaction. Feel free to continue eating the remaining snacks while you take the survey. 

Let me know if you have any questions while taking the survey, and let me know when you are 
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done.” Following the completion of the survey, participants’ heights, weights, and body 

composition data were measured and recorded in the lab with the Omron Body Composition 

Monitor with Scale. This scale provided body fat percentage, BMI, skeletal muscle percentage, 

resting metabolism, visceral fat, body age, and weight. Height was measured with a HM200P 

PortStand Portable Stadiometer.   

Debriefing and end of experiment procedures. Participants were provided a handout 

on resources for counseling in the local community. They were encouraged to contact the faculty 

sponsor of the project if they were experiencing any emotional distress during or following the 

experiment. Participants were debriefed on the true purpose of the experiment after data 

collection had ended. The principal investigator emailed all study participants with a description 

of the true study purpose and resources for using the techniques learned in the study (see 

Appendix T for a copy of the debriefing email).  

 Researchers recorded the weight of the remaining food following the completion of the 

laboratory session. Total caloric intake and ratio of healthy (i.e., almonds, carrots) to unhealthy 

(i.e., M&Ms ™ ®, Lay’s Potato Chips ™ ®) food consumed were calculated and used as the 

primary outcomes of the study.  
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Results 

Data Analysis  

 All analyses were conducted in IBM’s Statistical Package for Social Sciences (SPSS) 

version 26. First, all the manually entered data (e.g., food measurements, body composition data) 

were double checked for accuracy of data entry. Next, the survey data were checked for missing 

values and fit between their distributions and the assumptions of multivariate analysis. The 

descriptive statistics (Table 4) showed that the means and standard deviations were relatively 

normal, and all values were within an accurate range for each questionnaire. Missing data were 

handled with pairwise deletion, a method of excluding participants’ data only when their data 

were missing for that analysis (Schlomer, Bauman, & Card, 2010).  
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 Table 4. 

 

 

 

Variable
Awareness 

(n=34)

Awareness + 
Acceptance 

(n=34 ) Control (n=35) F (2,100) = 
Entire Sample 

(n=103)
Pre - State Affect Intensity 4.24 (1.05) 4.47 (1.35) 5.54 (1.17) 0.62 4.42 (1.19)

Pre - State Mindful Awareness 4.41 (1.35) 4.44 (1.50) 4.71 (1.37) 0.49 4.52 (1.40)

Pre - State Mindful Acceptance 15.24 (3.40) 15.38 (4.01) 15.31 (3.23) 0.02 15.31 (3.53)

PHLMS - Aware 38.50 (5.34) 37.32 (5.39) 36.97 (5.03) 0.79 37.59 (5.24)

PHLMS - Accept 25.44 (8.64) 23.18 (7.76) 25.40 (8.95) 0.80 24.68 (8.45)

MES Total 80.03 (11.68) 78.38 (9.24) 79.14 (11.98) 0.18 79.20 (10.99)

MES Acceptance 15.50 (4.08) 15.00 (4.65) 15.17 (4.84) 0.11 15.22 (4.50)

MES Awareness 15.09 (2.80) 14.24 (3.18) 14.71 (2.95) 0.70 14.68 (2.97)

MES Non-Reactivity 14.20 (3.09) 14.82 (1.97) 15.28 (3.35) 1.23 14.78 (2.88)

MES Routine 13.26 (2.54) 12.70 (2.57) 13.09 (2.75) 0.41 13.02 (2.61)

MES Act with Awareness 13.12 (2.84) 12.94 (2.78) 12.06 (3.24) 1.27 12.70 (2.97)

MES Unstructured 9.56 (2.05) 9.56 (1.89) 9.66 (2.07) 0.03 9.59 (1.99)

BES 15.42 (7.40) 15.74 (6.63) 16.22 (9.48) 0.08 15.79 (7.83)

EES 57.12 (21.31) 51.97 (14.90) 56.26 (22.94) 0.65 55.13 (19.98)

EES Anger 23.35 (10.39) 20.62 (6.42) 22.34 (10.55) 0.75 22.11 (9.31)

EES Anxiety 19.50 (7.75) 17.56 (6.18) 19.40 (8.87) 0.21 18.83 (7.67)

EES Depression 14.26 (4.93) 13.79 (4.09) 14.51 (4.69) 0.67 14.19 (4.69)

TFEQ Uncontrolled Eating 2.42 (.63) 2.24 (.53) 2.53 (.79) 1.71 2.40 (.66)

TFEQ Cognitive Restraint 2.18 (.75) 2.14 (.67) 2.30 (.84) 0.47 2.21 (.75)

TFEQ Emotional Eating 2.16 (.69) 2.14 (.77) 2.41 (.86) 1.3 2.24 (.78)

PFS 3.10 (0.95) 3.15 (0.63) 3.15 (1.12) 0.04 3.13 (0.92)

PFS Food Availability 2.70 (1.12) 2.78 (0.92) 2.76 (1.32) 0.06 2.75 (1.12)

PFS Food Present 3.37 (1.09) 3.33 (1.01) 3.44 (1.35) 0.08 3.38 (1.15)

PFS Food Tasted 3.36 (0.96) 3.45 (0.66) 3.38 (1.07) 0.09 3.39 (0.91)

DERS Total 92.50 (27.82) 95.18 (31.23) 95.82 (29.42) 0.12 94.51 (29.27)

DERS Non-Acceptance 14.79 (6.75) 15.94 (7.29) 15.09 (7.38) 0.24 15.27 (7.09)

DERS Goal Directed Behavior 15.85 (5.46) 16.59 (5.69) 16.60 (5.75) 0.20 16.35 (5.59)

DERS Impulse Control 14.35 (6.79) 13.68 (5.74) 15.26 (5.99) 0.57 14.44 (6.16)

DERS Awareness 15.32 (5.67) 16.53 (6.93) 15.74 (5.10) 0.36 15.86 (5.90)

DERS Reg Strategies 20.12 (8.94) 20.15 (8.63) 21.29 (8.66) 0.20 20.52 (8.67)

DERS Clarity 12.06 (4.13) 12.29 (4.65) 11.86 (5.57) 0.07 12.07 (4.78)

PANAS - Positive Affect 32.56 (8.01) 32.62 (9.07) 33.34 (8.81) 0.09 32.84 (8.57)

PANAS - Negative Affect 23.59 (9.50) 23.97 (7.98) 23.40 (8.34) 0.04 23.65 (8.55)

AIM 3.97 (.62) 3.77 (.51) 3.84 (.57) 1.10 3.86 (.57)

* p  < .05, ** p  <.01, *** p  < .001

Descriptive Statistics of Secondary Study Variables 
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One multivariate outlier was found using Mahalanobis distance with p < .001. That 

participant’s data was deleted. A bivariate correlation matrix was run to check for 

multicollinearity among the main study variables, and none of the variables were too highly 

correlated (r ≥ 0.70). Tolerance and variance inflation factor (VIF) tests were conducted as well 

to test for violations of the assumptions of multicollinearity, and some issues were detected. 

While the tolerance test values were all above the recommended cutoff of 0.20 suggesting no 

problems with multicollinearity, VIF values were higher than the recommended cutoff of one 

(range 1.29 to 3.80) indicating potential issues with multicollinearity (Field, 2009). These 

elevated VIF values were found only for the variables used for secondary data analysis (e.g., 

BES, PFS). The assumptions of normality (checked with histogram plots), linearity (checked 

with residual P-P plots), and homogeneity/homoscedasticity (checked with scatter plots) were 

met. Consequently, no data transformations were performed.  

To test for successful randomization among the three conditions, analyses of variance 

(ANOVAs) were conducted on demographic variables and secondary study variables. As seen in 

Tables 3 and 4, randomization among the three groups appears to have been successful. No 

significant differences were found among the three groups. We allowed individuals identifying 

with any gender to participate in the study even though the majority of the previous literature on 

mindful eating and weight management has been conducted primarily with females (Daly, Pace, 

Berg, Menon, & Szalacha, 2016; Katterman, Goldstein, Butryn, Forman, & Lowe, 2013). All 

analyses were re-run with only females to ensure that our findings were not confounded by 

gender identity. Gender did not significantly alter the results of the experiment, so all participants 

were included in the final analyses. An eating disorder diagnosis may also alter an individual’s 

eating habits in the lab; therefore, all results were re-run controlling for self-reported previous 
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eating disorder diagnosis, which did not significantly alter the results. A total of 10.9% of the 

total sample reported a history of an eating disorder diagnosis, with the majority of those 

diagnoses being binge eating disorder (5.8%). Importantly, these diagnoses were not confirmed 

with an interview, they were only self-reported. The three groups did not significantly differ on 

the start time of the experiment, F(2,100) = .93, p = .40, hp2 = .001, nor on their current emotion 

at the beginning of the experiment, C2(26, N = 103) = 29.99, p = .36. The majority of 

participants reported being interested (39.8%) or attentive (13.6%) at the beginning of the 

experiment. Because time of day and current emotion have been shown to impact eating 

behavior (Sultson, Kukk, & Akkermann, 2017; van den Akker, Havermans, & Jansen, 2017), all 

analyses were re-run controlling for these variables. Neither start time of the experiment nor 

current emotional experience significantly altered the results of the main analyses so the analyses 

are presented without controlling for these variables. Similarly, because participants were 

compensated in different ways throughout the experiment (see procedure section), all analyses 

were re-run controlling for method of compensation. Method of compensation did not 

significantly adjust the findings of the main analyses, so all results are presented without 

controlling for method of compensation for ease of interpretation.  

Hypotheses 1 and 2 

 Hypotheses 1 and 2 were tested using four separate analyses of covariance (ANCOVAs) 

with Bonferroni corrections for the three main outcome variables: taste satisfaction, total caloric 

intake, and ratio of healthy to unhealthy foods by calories and by grams. The ratio of healthy to 

unhealthy foods was calculated with both calories consumed and grams consumed because it is 

believed that these differences are clinically relevant. While calories consumed provides 

information about energy intake, grams eaten may help discern how food is eaten based on visual 



 36 

perception of the food presented and food volume. A total of 50 grams of each food was 

provided in bowls of equal size and weight; however, 50 grams of each of the foods (i.e., M&Ms 

™ ®, Lay’s Potato Chips ™ ®, almonds, and carrot sticks) has a different visual appearance. For 

example, 50 grams of Lay’s Potato Chips ™ ® appears to be more food than 50 grams of carrot 

sticks. Additionally, most individuals do not consume food knowing the caloric intake of each 

food, but instead judge amount eaten by portion size presented (Wansink, 2010). Therefore, 

including this ratio in both calories and grams may be useful.  

 Hunger prior to the taste testing and previous preference for all snacks (combined 

variable where all the ratings of the four foods were summed) were used as covariates in all 

ANCOVAs. For taste satisfaction, no significant differences were found among the groups, 

F(2,98) = .74, p = .49, hp2 = .02, while adjusting for hunger, F(1,98) = .27,  p= .60, hp2 = .003, 

and previous preference for snacks, F(1,98) = 32.02,  p< .001, hp 2= .25. For total caloric intake, 

no significant differences were found among the groups, F(2,98) = .40, p = .96, hp2 = .001, while 

adjusting for hunger, F(1,98) = .19, p = .66, hp2 = .002, and previous preference for snacks, 

F(1,98) = 11.03, p < .001, hp2 = .10. For ratio of healthy to unhealthy grams eaten, no significant 

differences were found among the groups, F(2,98) = 1.27, p = .29, hp2 = .03, while adjusting for 

hunger, F(1,98) = .02, p = .88, hp2 = .001, and previous preference for snacks, F(1,98) = .08, p = 

.79, hp2 = .001. For ratio of healthy to unhealthy calories eaten, no significant differences were 

found among the groups, F(2,98) = 1.76, p = .18, hp2 = .04, while adjusting for hunger, F(1,98) = 

1.03, p = .31, hp2 = .01, and previous preference for snacks, F(1,98) = 1.50, p = .22, hp2 = .02. 

Hypotheses 1 and 2 were not supported. See Table 5 for means and standard deviations for each 

group.  
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    Table 5. 

 

Hypotheses 3 and 4  

 Hypotheses 3 and 4 were analyzed with two multivariate analyses of variance 

(MANOVAs) utilizing a linear combination of general and context specific mindful awareness 

and acceptance as outcome variables. Originally, attention to task during the intervention was 

hypothesized to impact the results of the MANOVA and was planned to be used as a covariate in 

the final analyses. Participants rated how much they paid attention to the intervention on a Likert 

scale from 1 (did not pay attention to the audio recording) to 7 (payed complete attention the 

entire time during the audio recording) immediately after completing the intervention. The 

majority of the participants reported that they paid attention to the taste testing intervention, M = 

6.05, SD = 1.06, and there were no significant differences among groups in level of attention, 

Group Mean (SD)

Awareness 5.48 (0.71)
Awareness + Acceptance 5.29 (1.13)
Control 5.19 (0.95)

Awareness 222.09 (194.08)
Awareness + Acceptance 202.44 (172.50)
Control 215.06 (239.22)

Awareness 2.04 (1.58)
Awareness + Acceptance 1.72 (1.73)
Control 2.56 (2.89)

Awareness 0.60 (0.64)
Awareness + Acceptance 0.40 (0.28)
Control 0.61 (0.51)

Total Calories Consumed

Taste Satisfaction

Ratio of Healthy to Unhealthy Grams

Ratio of Healthy to Unhealthy Calories

Means and Standard Deviations by Group for 
Hypotheses 1 & 2
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F(2,100) = 1.15, p = .32, hp2 = .02. Therefore, attention to task was not used as a covariate in the 

final analyses.  

 Significant multivariate main effects were found for acceptance based on condition, 

F(4,180) = 2.66, p = .03; Wilk’s Λ = .89, hp2 = .06. Univariate ANOVAs were used to examine 

individual dependent variable contributions to main effects. While general acceptance was not 

significantly different based on condition, F(2, 91) = 1.65, p = .20, hp2 = .04, MES acceptance 

was significantly different based on condition, F(2, 91) = 4.37, p = .02, hp2 = .09. Bonferroni 

post hoc analyses revealed that the control condition reported significantly more MES 

acceptance following the intervention than the awareness only condition, p = .01, 95% CI [-3.10, 

-.30]. The awareness and acceptance condition did not significantly differ from the other two 

conditions (awareness only, p = .50, 95% CI [-2.22, .61]; control, p = .37, 95% CI [-2.29, .51]). 

See Table 6 for means and standard deviations for each condition. Hypothesis 3 was not 

supported.  
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   Table 6. 

 

 When pilot testing the experiment, similar results for acceptance were found. 

Consequently, it was argued that control participants may have endorsed more acceptance than 

other participants because they did not understand the definition of acceptance and/or they were 

not coming into contact with potentially aversive internal experiences while completing the 

intervention (e.g., participants in the control condition were not asked to notice their thoughts, 

feelings, and physical sensations while eating). To test these ideas, additional questions were 

included within the larger survey. ANOVAs were conducted with Bonferroni corrections to 

examine any significant differences between the groups.  

First, participants were asked how comfortable they were with performing the tasks in the 

audio recording to measure the aversiveness of the intervention. There was a significant effect of 

condition on aversiveness, F(2, 88) = 4.69, p = .01, hp2 = .10. Participants in the awareness only 

Group Mean (SD)

Awareness 15.55 (3.77)
Awareness + Acceptance 16.84 (3.65)
Control 17.06 (3.23)

Awareness 12.65 (2.50)
Awareness + Acceptance 13.45 (2.39)
Control 14.34 (1.93)

Awareness 5.52 (.78)
Awareness + Acceptance 5.48 (.59)
Control 5.44 (.69)

Awareness 11.06 (1.46)
Awareness + Acceptance 10.61 (1.58)
Control 8.06 (2.49)

Means and Standard Deviations by Group for 
Hypotheses 3 & 4

State Acceptance

State Awareness

State MES Acceptance

State MES Awareness
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Appendix P: Informed Consent 

Informed Consent Form 
  
Project Title: Attention and Taste 
Principal Investigator: Jennifer Battles, M.S.; Eastern Michigan University 
Faculty Advisor: Tamara Loverich, Ph.D., L.P.; Eastern Michigan University  
  
Invitation to participate in research 
  
You are invited to participate in a research study. To participate, you must be 18 years or older, 
understand and speak English, and be overweight or obese. If you are pregnant, you are not 
eligible to participate in this study. Before participating in this study, you must have fasted for 
two hours prior to the lab session. Participation in research is voluntary. Please ask any questions 
you have about participation in this study 
  
Important information about this study 
  

• The purpose of the study is to further understand attention and taste.  
• Participation in this study involves completing an attention task, a taste-testing task, and a 

brief series of questionnaires about eating.  
• Risks of this study include potential emotional distress or upset.  
• The investigator will protect your confidentiality by not attaching your name to any data 

collected. All data will be stored on a secure, password-protected computer. The 
informed consent form will be stored separately from your data and will be locked in a 
university office.  

• Participation in this research is voluntary. You do not have to participate, and if you 
decide to participate, you can stop at any time. 

  
What is this study about? 
  
The purpose of the study is to further understand the relationship between attention and taste.  
  
What will happen if I participate in this study? 
  
Participation in this study involves 

• Attending a one, hour-long laboratory session. 
• First, you will be asked a few questions about your current level of attention. Next, you 

will complete an attention task where you will listen to a 20-minute audio recording. You 
will then answer a few questions about the audio recording before you complete a taste-
testing task. You will be asked to taste test four different common snacks. Lastly, you 
will complete a brief survey about eating. Your weight and height will be taken at the end 
of the lab session.  

• You will be assigned by chance (like the flip of a coin) to one of three groups. All three 
groups will complete an attention task but each group will have a different set of 
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instructions. You or the investigator cannot choose which is your group. You have an 
equal chance (1 out of 3) of being assigned to a certain study group. 

  
What types of data will be collected? 
  
We will collect data about attention, taste preference, and eating habits. We will also collect 
demographic data such as information about your racial or ethnic identity and gender preference.  
  
What are the expected risks for participation? 
  
The primary risk of participation in this study is a potential loss of confidentiality.  
  
Some of the survey questions are personal and may make you feel uncomfortable. You do not 
have to answer any questions that make you uncomfortable or that you do not want to answer. If 
you are upset, please inform the investigator immediately. 
  
Are there any benefits to participating? 
  
You will not directly benefit from participating in this research. 
  
Benefits to society include gathering informative data about the relationship between attention 
and taste. 
  
How will my information be kept confidential? 
  
We plan to publish the results of this study. We will not publish any information that can identify 
you.  
  
We will keep your information confidential by using a code to label data. The only document 
with your name will be the informed consent form which will be kept in a separate, secure 
location from the data.  Your informed consent form will be stored in a locked cabinet in a 
locked university office. Your data will be stored in a password-protected file on a password-
protected computer. We will store your information for at least three years after this project ends, 
but we may store your information indefinitely. 
  
We will make every effort to keep your information confidential, however, we cannot guarantee 
confidentiality. The principal investigator and the research team will have access to the 
information you provide for research purposes only. Other groups may have access to your 
research information for quality control or safety purposes. These groups include the University 
Human Subjects Review Committee, the Office of Research Development, the sponsor of the 
research, or federal and state agencies that oversee the review of research, including the Office 
for Human Research Protections and the Food and Drug Administration. The University Human 
Subjects Review Committee reviews research for the safety and protection of people who 
participate in research studies. 
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If during your participation in this study, we have reason to believe that elder abuse or child 
abuse is occurring, or if we have reason to believe that you are at risk for being suicidal or 
otherwise harming yourself or others, we must report this to authorities as required by law. We 
will make every effort to keep your research information confidential. However, it may be 
required by law that we have to release your research information. If this were to occur, we 
would not be able to protect your confidentiality. 
 
 Storing study information for future use 
  
We will store your information to study in the future. Your information will be labeled with a 
code and not your name. Your information will be stored in a password-protected or locked file 
and will be stored indefinitely. 
  
We may share your information with other researchers without asking for your permission, but 
the shared information will never contain information that could identify you. We will send your 
de-identified information by email and only upon request. 
  
What are the alternatives to participation? 
 
 The alternative is not to participate. 
  
You do not have to participate in this research study to earn course credit. If you choose not to 
participate, your instructor will inform you of alternate ways to obtain course credit. 
  
Are there any costs to participation? 
  
Participation will not cost you anything. 
 
Will I be paid for participation? 
  
If you are a psychology student, you will receive 2.5 SONA credits for participating. If you are 
from outside the psychology department and in a course that allows research participation for 
credit, you will be awarded that credit. The main research, Jennifer Battles, will coordinate with 
your professor to ensure you are awarded that credit.  It is important that you ask your professor 
if this study will qualify for course credit before participating in the study.  
 
Your weight and height data will be collected at the end of the experiment. If you are overweight 
or obese (i.e., you meet the eligibility criteria for the study), you will also be awarded a $15 
Amazon e-gift card if you complete this study. You will be emailed your e-gift card within one 
week after you have participated in the study. You can only receive the Amazon e-gift card if 
you are overweight or obese.  
Study contact information 
  
If you have any questions about the research, you can contact the Principal Investigator, Jennifer 
Battles, at jbattl10@emich.edu or by phone at 314-608-5458. You can also contact Jennifer’s 
adviser, Tamara Loverich, Ph.D., at tpenix@emich.edu or by phone at  
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734-487-3228. 
  
For questions about your rights as a research subject, contact the Eastern Michigan University 
Human Subjects Review Committee at human.subjects@emich.edu or by phone at 734-487-
3090. 
  
Voluntary participation 
  
Participation in this research study is your choice. You may refuse to participate at any time, 
even after signing this form, without repercussion. You may choose to leave the study at any 
time without repercussion. If you leave the study, the information you provided will be kept 
confidential. You may request, in writing, that your identifiable information be destroyed. 
However, we cannot destroy any information that has already been published. 
  
Statement of Consent 
  
I have read this form. I have had an opportunity to ask questions and am satisfied with the 
answers I received. I give my consent to participate in this research study. 
  
Signatures  
  
______________________________________ 
 Name of Subject 
  
  
______________________________________             ____________________                        
Signature of Subject                                                                      Date 
  
  
I have explained the research to the subject and answered all his/her questions.  I will give a copy 
of the signed consent form to the subject. 
  
  
________________________________________                                   
Name of Person Obtaining Consent 
  
 
________________________________________                  _______________________                                            
Signature 
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Appendix Q: Funding Award Letter 
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Appendix R: Procedures Diagram 
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Appendix S: Intervention Scripts  
 
Mindful Eating Awareness Only Condition (10 minutes) 
Adapted from Kristeller & Bowman (2015) book “The Joy of Half a Cookie” which reviews the 
Mindfulness-Based Eating Awareness Training (MB-EAT) protocol 
 
Get in a comfortable position in your chair sitting alert and upright. Now place 4 raisins on the 
napkin in front of you…. Choose one raisin. Look at it with fresh eyes, as if you’ve never before 
eaten or even seen a raisin. What do you notice? What does this raisin look like? Notice its size 
and its texture…. Now, closing your eyes, bring it up to your nose. How does it smell? How does 
it feel when you gently rub it along the outside of your lips?.... Keeping your eyes closed, place 
the raisin in your mouth for a few moments (perhaps to the count of five), without chewing it. 
Just gently hold it with your tongue, moving it around, and noticing how it feels and tastes… 
Begin slowly chewing it, experiencing every bit of its taste. How does the taste change as you 
bite into the raisin?  Does it change as you continue to chew? What part of your mouth is 
chewing the raisin in each moment? When do you feel the impulse to swallow? What does it feel 
like? Continue chewing the raisin, until you’ve extracted every bit of taste from it. Once you 
swallow the raisin, what do you continue to sense and taste?.... Do the same with the second 
raisin, and then the third, experiencing each with all of your senses. Take your time, making sure 
you don’t rush yourself. With these raisins, notice how they are similar – and different – from 
each other, in regard to texture, smell, taste. Any surprises? Be aware that you are taking the 
food energy of these three little raisins into your body…. Notice your thoughts and feelings 
throughout. Are they judging the raisins or judging your reaction to the raisins? “Wow, this is 
harder than I expected. This seems a little silly.” With the third raisin, you might consider what 
you know about raisins – where are grapes grown? How are they harvested? Packaged? How do 
they make their way from there to you? Who are all the people that make that possible, from the 
farmer to the store cashier? As you do this, continue chewing them mindfully until you’ve 
extracted the maximum taste from them, and then, mindfully decide to swallow, bringing this 
tiny bit of food energy down into your body…. When you get to the fourth raisin, pause and 
consider: Do you really want it? Make a decision of whether to pick up the raisin and eat it, or 
whether to leave it. Try not to make this decision ahead of time, but consider it in the moment 
only once you have finished the other three. Now if you decide to go ahead, eat this fourth raisin 
with as much mindful appreciation as you did with the first three, noticing taste, and texture…. 
Regardless of whether you ate the fourth raisin, reflect on how you made this decision. What was 
the decision process? Your thoughts, concerns, worries? Consider how you made this decision. 
Are you making it because you still find the food pleasurable? Or are you attempting to chase the 
flavor, seeking the experience of the first bite that is no longer in your mouth? If you wish to 
continue eating this last raisin, then lead yourself in eating it mindfully. 
 
 
End: This is the end of the task. Thank you.  
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Mindful Eating Awareness + Acceptance 
Time: 10 mins  
What is highlighted in blue is the acceptance addition onto the exercise above 
 
Get in a comfortable position in your chair sitting alert and upright. Now place 4 raisins on the 
napkin in front of you…. Choose one raisin. Look at it with fresh eyes, as if you’ve never before 
eaten or even seen a raisin. What do you notice? What does this raisin look like? Notice its size 
and its texture…. Now, closing your eyes, bring it up to your nose. How does it smell? How does 
it feel when you gently rub it along the outside of your lips?.... Keeping your eyes closed, place 
the raisin in your mouth for a few moments (perhaps to the count of five), without chewing it. 
Just gently hold it with your tongue, moving it around, and noticing how it feels and tastes… 
Taste the raisin without trying to change your experience. Notice whatever thoughts, feelings or 
physical sensations occur while tasting the raisin without trying to change those thoughts, 
feelings, or sensations. Begin slowly chewing it, experiencing every bit of its taste. How does the 
taste change as you bite into the raisin?  Does it change as you continue to chew? What parts of 
your mouth is chewing the raisin in each moment? When do you feel the impulse to swallow? 
What does it feel like? Continue chewing the raisin, until you’ve extracted every bit of taste from 
it. Notice what thoughts, feelings and physical sensations come up while you are eating the 
raisin. Simply acknowledge that you are having those internal experiences.  You can just allow 
them to be just the way they are.  Even if you do not like the taste of the raisin, can you taste the 
raisin without judging it as good or bad, pushing it away, or drawing it in, but rather just a taste? 
Once you swallow the raisin, what do you continue to sense and taste?.... Do the same with the 
second raisin, and then the third, experiencing each with all of your senses. Take your time, 
making sure you don’t rush yourself. With these raisins, notice how they are similar – and 
different – from each other, in regard to texture, smell, taste. Any surprises? Be aware that you 
are taking the food energy of these three little raisins into your body…. Notice your thoughts and 
feelings throughout. Are they judging the raisins or judging your reaction to the raisins? “Wow, 
this is harder than I expected. This seems a little silly.” Remember, whatever thoughts or feelings 
come up, acknowledge them without trying to change the experience. Accept things as they are 
in this moment. With the third raisin, you might consider what you know about raisins – where 
are grapes grown? How are they harvested? Packaged? How do they make their way from there 
to you? Who are all the people that make that possible, from the farmer to the store cashier? As 
you do this, continue chewing them mindfully until you’ve extracted the maximum taste from 
them, and then, mindfully decide to swallow, bringing this tiny bit of food energy down into 
your body…. When you get to the fourth raisin, pause and consider: Do you really want it? Make 
a decision of whether to pick up the raisin and eat it, or whether to leave it. Try not to make this 
decision ahead of time, but consider it in the moment only once you have finished the other 
three. Now if you decide to go ahead, eat this fourth raisin with as much mindful appreciation as 
you did with the first three, noticing taste, and texture…. Whatever decision you made, 
remember to accept that decision without judgment, allowing the experience to be just as it is. If 
you notice thoughts, feelings or sensations, related to eating, again acknowledge them without 
trying to change them. Regardless of whether you ate the fourth raisin, reflect on how you made 
this decision. What was the decision process? Your thoughts, concerns, worries? Consider how 
you made this decision. Are you making it because you still find the food pleasurable? Or are 
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you attempting to chase the flavor, seeking the experience of the first bite that is no longer in 
your mouth? If you wish to continue eating this last raisin, then lead yourself in eating it 
mindfully. 
End: This is the end of the task. Thank you.  
 
Control Condition 
Simply ask them to taste the four raisins and between each tasting complete a brief word puzzle 
(neutral topics for word puzzles) https://thewordsearch.com/ 
 
Script: Get in a comfortable position in your chair sitting alert and upright. “Now you will learn a 
focusing technique. When you approach your experience in a focusing state of mind, you try to 
block out distractions and focus only on what needs to get done…For example, when you're 
reading something for a class, sometimes you have to send a text message or eat lunch, and 
continue your class readings at the same time … The ability to maintain that kind of focused 
attention on your reading while doing something else at the same time is something you are 
going to use today.” Now place 4 raisins on the napkin in front of you…. You also have word 
puzzles next to you. As you complete the word puzzles, taste the raisins when you are prompted 
to do so. Begin the first word puzzle now. Remember to wait to taste the raisin until prompted to 
do so.  
 
Minute 3: Eat the first raisin now.  
Minute 5: Eat the second raisin now.  
Minute 7: Eat the third raisin now.  
Minute 9: Decide if you would like to eat the fourth raisin now. Eat the raisin now if you decided 
to do so and then continue working on the word puzzle.  
 
 
End: This is the end of the task. Thank you.  
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Appendix T: Debriefing Email 

Debriefing Script for “Attention and Taste” Study 

*Email sent to all participants who completed the study once the data had been collected. 

_________________________________________________________________________ 

Hello, 
You are being contacted because you participated in the “Attention and Taste” study at Eastern 
Michigan University. Thank you again for your participation. All of the data for the study has 
been collected and the true study’s purpose can be revealed. While the study was advertised as 
an experimental study on attention and taste, we were really trying to understand how mindful 
eating interventions impact laboratory eating behavior. Mindful eating techniques are often used 
to treat overweight and obesity in a diverse range of clients and this study hoped to add to the 
findings on the effectiveness of these interventions. 
 
Participants were randomly assigned to one of three conditions: mindful eating intervention 
emphasizing awareness, mindful eating intervention emphasizing awareness and acceptance, 
and a control condition where participants completed word puzzles while eating raisins. We 
were primarily interested in the total amount and the ratio of unhealthy to healthy food eaten 
after these interventions. We expected that participants who completed the two mindful eating 
interventions would eat less than the control condition participants. 
 
If you have any questions regarding the study please contact the principal investigator, Jennifer 
Battles, M.S. at jbattl10@emich.edu . If you are interested in learning more about the techniques 
used in the study consider the following resources: 
 
1. Jean Kristellar’s book titled The Joy of Half a Cookie 
2. Jon Kabat-Zinn’s book titled Full Catastrophe Living 
 
If you are feeling distressed or upset please contact either EMU Snow Health Counseling 
(CAPS) at 734-487-1118 or the EMU Psychology Clinic at 734-487-4987. You may also contact 
the faculty sponsor, Tamara Loverich, Ph.D., LP, with any concerns at 734-487-3228. 
Thank you again for your participation in this study. Your participation allows us to understand 
more about the interventions that can be used to help individuals reduce overeating and 
maintain a healthy weight. 
 
Jennifer Battles, M.S. 
Principal Investigator 
 
 


