
Archived at the Flinders Academic Commons: 
http://dspace.flinders.edu.au/dspace/ 

‘This is the peer reviewed version of the following article: 
Dibb-Smith, A., Chapman, J., & Brindal, E. (2019). Breaking 
habits with mindful snacking? An email-based intervention 
targeting unwanted snacking habits in an Australian sample. 
Eating Behaviors, 32, 37–43. https://doi.org/10.1016/
j.eatbeh.2018.11.006 

which has been published in final form at 
https://doi.org/10.1016/j.eatbeh.2018.11.006

© 2018 Elsevier Ltd. This manuscript version is made 
available under the CC-BY-NC-ND 4.0 license:
http://creativecommons.org/licenses/by-nc-nd/4.0/ 

http://dspace.flinders.edu.au/dspace/


Accepted Manuscript

Breaking habits with mindful snacking? An email-based
intervention targeting unwanted snacking habits in an Australian
sample

Amanda Dibb-Smith, Janine Chapman, Emily Brindal

PII: S1471-0153(18)30181-8
DOI: https://doi.org/10.1016/j.eatbeh.2018.11.006
Reference: EATBEH 1269

To appear in: Eating Behaviors

Received date: 9 May 2018
Revised date: 10 October 2018
Accepted date: 29 November 2018

Please cite this article as: Amanda Dibb-Smith, Janine Chapman, Emily Brindal , Breaking
habits with mindful snacking? An email-based intervention targeting unwanted snacking
habits in an Australian sample. Eatbeh (2018), https://doi.org/10.1016/
j.eatbeh.2018.11.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.eatbeh.2018.11.006
https://doi.org/10.1016/j.eatbeh.2018.11.006
https://doi.org/10.1016/j.eatbeh.2018.11.006


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Title Page 

Article Title:  

Breaking Habits with Mindful Snacking? An Email-based Intervention Targeting Unwanted 

Snacking Habits in an Australian Sample 

Authorship:  

First Author (Also Corresponding Author): Amanda Dibb-Smith 

Level 5, Hughes Building, School of Psychology, The University of Adelaide, North Tce, 

Adelaide, South Australia, Australia, 5001.  

Email: amanda.mccallum@adelaide.edu.au 

Phone number: +61405 942 744 

 

Second Author: Dr Janine Chapman 

College of Medicine and Public Health, Flinders University, South Australia, GPO Box 2100, 

Adelaide 5001 

 

Third Author: Dr Emily Brindal 

CSIRO, Health and Biosecurity, Kintore Ave, Adelaide, Australia, 5001 

 

 

 

  

ACCEPTED MANUSCRIPT



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

2 
 

1.0 Title: Breaking Habits with Mindful Snacking? An Email-based 

Intervention Targeting Unwanted Snacking Habits in an Australian 

Sample 

2.0 Abstract:  

2.1 Objective:  

To investigate the potential for an email-based, mindful eating exercise to improve unwanted 

snacking habits.  

2.2 Method:  

Australian participants (N=78, 86% female) with unwanted snacking habits engaged in a mindful 

eating email-based intervention, over a practice period of two weeks. All measures were completed 

using an online survey. Habit strength was measured using the Self-Report Habit Index (SHRI). 

Mindful eating was measured using the Mindful Eating Questionnaire (MEQ) and Self-Compassion 

was measured using the Self-Compassion Scale (SCS). Participants were emailed a mindful eating 

exercise and asked to make action plans to practise it. Reminders to perform the task were sent via 

email after one week. After two weeks, the MEQ, SCS and SHRI were readministered.  

2.3 Results:  

Habit strength significantly increased over the two-week period and self-compassion significantly 

decreased. The amount of practise reported was not  associated with these changes, but self-

reported effort expended during practice sessions was partially associated.  
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2.4 Discussion:  

The intervention resulted in increased habit strength; potential mechanisms underlying these 

changes are discussed. Decreased self-compassion may be linked to both the electronic delivery of 

the intervention and the nature of the mindful eating task.  

 

3.0 Keywords 

Mindful eating; Habit; Snacking; Self-Compassion; Intervention 

 

4.0 Highlights 

 Self-compassion decreased and was not co-cultivated alongside mindful eating 

 Mindful eating intervention associated with increases in self-report of habit strength 
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5.0 Introduction:  

Snacking between meals has been linked to overconsumption and health issues such as 

poorer nutrition, increased BMI (particularly in adulthood), overweight and obesity (Fay, White, 

Finlayson, & King, 2015; Gregori, Foltran, Chidina, & Berchialla, 2010; Piernas & Popkin, 2009). Given 

the rising prevalence of snacking behaviour (Fayet-Moore, Peters, McConnell, Petocz, & Eldridge, 

2017; Piernas & Popkin, 2009) and that snacking is often unintentional, counter-intentional and 

habitual (Gore, Foster, DiLillo, Kirk, & West, 2003; Ohtomo, 2013), low-cost intervention strategies 

are needed to help consumers to weaken unwanted snacking habits.  

Snacking has been defined by the general populace as meaning the consumption of foods in 

between mealtimes, with a general consensus that these foods tend to be less healthy than 

mealtime foods (Chaplin & Smith, 2011). A recent systematic review and Bayesian analysis of 228 

studies suggests that behaviour in line with this definition may be associated with the development 

of obesity (Gregori et al., 2010).  Habits, in brief, have been defined as mental links that occur 

between an environmental cue, and a particular behaviour, which are strengthened with repeated 

performance over time, and which automatically invoke behaviour, bypassing much of the conscious 

decision-making process (Neal, Wood, & Quinn, 2006). Thus, a snacking habit in the current study 

refers to a specific food item, eaten regularly and with a degree of automaticity, in between 

mealtimes.  

Given the automaticity associated with unwanted snacking habits (Gardner, 2015), 

mindfulness-based strategies may be effective for reducing them. Mindfulness has been broadly 

defined as “the awareness that emerges through paying attention on purpose, in the present 

moment and nonjudgmentally to the unfolding of experience moment by moment” (Kabat-zinn, 

2003, p145). It has been described as a state that occurs when self-regulation skills are used to 

deliberately shepherd awareness towards present moment experiences (Lau et al., 2006) and also as 

a trait which remains stable without intervention, denoting one’s general tendency to be mindful in 
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daily life (Baer, Smith, & Allen, 2004). According to Kiken, Garland, Bluth, Palsson, and Gaylord 

(2015), repeated invocation of mindfulness states strengthens trait-based mindfulness in 

practitioners. Research investigating the utility of mindfulness in the context of interventions 

targeting weight, food and eating behaviour has grown over the past decade, and the construct of 

“mindful eating” has become of interest. Mindful eating, which applies the same principles of 

awareness to food-related contexts, has been defined as the non-judgemental awareness of physical 

and emotional sensations associated with eating (Framson et al., 2009).  

Two recent systematic reviews investigating the efficacy of both mindful eating and broader 

mindfulness exercises have concluded there is good supporting evidence that these are useful for 

decreasing binge eating episodes, emotional eating, and external eating (Katterman, Kleinman, 

Hood, Nackers, & Corsica, 2014; O'Reilly, Cook, Spruijt‐Metz, & Black, 2014). Mindful eating in 

particular has been linked to positive outcomes in body weight, dietary intake, decreased  binge-

eating behaviour, and decreased snacking behaviour (Higgs & Donohoe, 2011; O'Reilly et al., 2014). 

A narrative review on mindfulness-based interventions (including mindful eating) adds that they 

assist with weight control via reductions in automatic eating, improved responses to food cravings 

and lowered consumption impulsivity (Mantzios & Wilson, 2015). Mindfulness training is thought to 

be useful for breaking unwanted habits, as it deploys attentional resources to deliberately interrupt 

the automatic, habitual response. This allows for the remembering and execution of intentional 

action instead (Chatzisarantis & Hagger, 2007; Vago, 2014).  

Preliminary research has also linked self-compassion with the cultivation of mindfulness. A 

narrative review by Mantzios and Wilson (2015) reports higher self-compassion is associated with 

greater effectiveness of mindfulness-based interventions. Neff (2003b) defines three fundamental 

components of self-compassion as self-kindness (cultivating an attitude of kindness and gentleness 

towards oneself, rather than criticism or judgement); common humanity (understanding that 

suffering and imperfections are all part of a common human experience, rather than seeing them as 
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isolating or separating), and mindfulness, (noticing and accepting our inner experiences in balanced 

awareness, without over-identifying with them). As mindfulness is a core component of self-

compassion, it is generally accepted that these two constructs have the capacity to be co-cultivated 

and work well together (Mantzios & Wilson, 2015; Neff, 2003b). Self-compassion has also been 

successfully used to alleviate disordered eating, improve body image and foster more adaptive 

eating styles (Braun, Park, & Gorin, 2016). A recent review by Braun et al. (2016) has reported that 

self-compassion cultivates more adaptive eating habits via multiple pathways, including the 

prevention of risk factors for maladaptive eating, mitigating the impact of risk factors which are 

already present and disrupting the mediational chain through which a risk factor operates.  

In light of the research described above, the current pilot study investigated whether a brief, 

email-based intervention emphasising mindful snacking could help change habitual  but unwanted 

snacking behaviour. Given the high prevalence of weight and snacking issues in society, the value of 

web-based interventions to assist with food habits, weight loss and weight maintenance has been 

well-established.  A recent systematic review synthesising the results of twenty previous reviews has 

confirmed the efficacy of email, online and web-based weight loss/maintenance interventions 

(Sorgente et al., 2017), reporting greater effects than control or wait-list groups. In line with the 

subsequent recommendations produced in this review, our intervention was designed using an 

email-based delivery system, addressing a common limitation of e-interventions as being less 

accessible to populations with low familiarity with complex web-based technologies. Intervention 

material was delivered by email, and able to be saved and used offline at a later time, to further 

address reported limitations associated with access to the internet (Sorgente et al., 2017). The 

intervention was developed using an adaptation of the ‘eating one raisin’ exercise, from Williams, 

Teasdale, Segal, and Kabat-Zinn (2007), originally described in the Kabat-Zinn and Hanh (1990) 

mindfulness-based stress-reduction program (see section 6.4). Though variants of this exercise have 

been used in mindful eating research previously, mindful eating research is still in its infancy and a 

need for further study in this area has been identified (Mantzios & Wilson, 2015). It remains to be 
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seen whether mindful eating can be used in the service of breaking consumption-based habits and 

whether this construct is associated with supportive factors linked to mindfulness, such as self-

compassion. We hypothesised (a) mindful eating would increase from baseline to follow-up, and (b) 

that the habit-strength of participant snacking would decrease from baseline to follow-up. 

Secondary research aims involved investigating (c) whether self-compassion would increase from 

baseline to follow-up, and as repeated practice of mindfulness states cultivate a more stable 

mindfulness-trait (Chatzisarantis & Hagger, 2007), (d) whether our exploratory variables (number of 

practice sessions, strength of intention, commitment, perceived effort, plan quality or habit 

strength) would act as significant explanatory factors in any differences observed between baseline 

and follow-up.  

6.0 Materials and Methods:  

6.1 Recruitment and Participants:  

Participants were recruited via the Facebook page of the Commonwealth Scientific and 

Industrial Research Organisation (CSIRO). Advertisements promoting a “Mindful Snacking Study” 

targeted the newsfeeds of people meeting broad inclusion criteria and who had liked popular 

nutrition or weight-based pages. Inclusion criteria were computer access with access to email, 

English literacy, currently living in Australia, and a desire to eat a particular snack food less 

habitually. 

Participants (n=158) completed initial questionnaires and of these, 78 completed the follow-

up measures. An attrition rate of 50% over two weeks was anticipated and consistent with 

predictions regarding e-health interventions (Eysenbach, 2005).  The final sample (n=78) was aged 

between 20-80 years old (M=42.89, SD=13.49) and predominantly female (n=66). Very few 

participants knew what mindful eating was prior to participation (n=3).  
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Participants exhibited average levels of self-compassion at baseline (M= 3.11, SD= 0.78) as 

per score interpretations published by (Neff, 2018), and average degrees of Mindful eating (M=2.48, 

SD=0.39), comparable with published means (Framson et al., 2009). Initial habit strength scores 

(M=27.63 SD=9.34) were in line with estimates of ‘unhealthful eating’ habits from a recent 

systematic review (Gardner, de Bruijn, & Lally, 2011). Participants who dropped out were not 

significantly different from those who completed the study on any baseline measures. 

6.2 Design and Procedure  

The study was a within-subjects design with pre- and post-intervention measurement of 

outcome variables (mindful eating, habit strength and self-compassion). Baseline measures were 

administered prior to the intervention delivery and follow-up measures were administered two 

weeks later at completion of the intervention period. All measures were administered online 

through survey software (Survey Gizmo).  

Participants gave informed consent online after reading an information sheet, provided 

email addresses for future contact and completed baseline questionnaires (Self-compassion 

Questionnaire, Mindful Eating Questionnaire and the Self-Report Habit Index, described below). 

Participants then nominated a target snack food. As action-planning is well known to facilitate 

intentional action (Gollwitzer & Sheeran, 2006) participants were asked to make action plans to help 

them translate their intentions to practice mindful eating into action. As participants would likely 

have a variety of routines and schedules, and as practice was unsupervised, action planning was 

featured to facilitate independent, and self-determined practice of the mindful eating exercise. 

Participants were asked to record their plans as a part of the online survey, and were asked to 

consider where, when and how they would practice.   

  

Participants received a standardised welcome email after completing initial measures, which 

also contained the intervention material as an attachment. One week later, all participants received 
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an email, reminding them that one week of practice remained. Two weeks after the welcome email, 

participants received a third email, containing a link to the electronic survey and asking them to 

complete. If follow-up measures were not completed, participants received up to three reminder 

emails, over the course of three weeks.  

6.3 Measures  

 6.3.1 The Mindful Eating Questionnaire: MEQ (Framson et al., 2009) 

This 28-item questionnaire measures the extent to which a person exhibits non-judgemental 

awareness of physical and emotional sensations, associated with eating. Participants are asked to 

respond to questions about the way in which they eat (e.g. “I notice when foods and drinks are too 

sweet”) on a 1-4 point response scale (1=Never/Rarely, 4=Always/Usually). The scale comprises of 5 

subscales, which can be combined to create a composite Mindful Eating score. Higher scores 

indicate more mindful eating. 

The Mindful Eating Questionnaire has reportedly shown good convergent validity (r = .41, 

p<.01) with general mindfulness  (Beshara, Hutchinson, & Wilson, 2013) and with mindfulness skills 

developed through yoga practice (Framson et al., 2009). Good divergent validity has been 

established from moderate intensity exercise (Framson et al., 2009). The questionnaire has been 

used repeatedly to investigate links between mindfulness, eating behaviours and weight (Beshara et 

al., 2013; Framson et al., 2009), both in cohort studies (Moor, Scott, & McIntosh, 2013) and in 

intervention randomised controlled trials (Kidd, Graor, & Murrock, 2013; Mason et al., 2016).  

The overall scale exhibited good reliability (α=.82), as did most subscales (awareness α=.83, 

distraction when eating α=.68, disinhibition α=.76, external eating α=.51 and emotional eating 

α=.76). Two subscales, external eating and distraction yielded lower reliability ratings. However, this 

is common among shorter subscales (Field, 2009) and the external eating and distraction subscales 

are comprised of only 6  and 3 items respectively. After examining the individual items and estimates 

of the alpha-if-deleted for each scale, both reliability ratings were improved through the deletion of 
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a single item each (item #1 from the distraction subscale and #8 from the external eating subscale). 

The subsequently improved External eating (α = .63) and Distraction (α = .77) subscales were used in 

analyses.  

 6.3.2 Self-Report Habit Index: SRHI (Verplanken & Orbell, 2003) 

This 12-item questionnaire measures the degree to which a particular behaviour is habitual. 

According to Verplanken and Orbell (2003), this scale attends to several features thought to be 

associated with habitual behaviour, including frequent repetition, difficulty controlling habitual 

behaviour, a lack of awareness when performing the behaviour, energy efficiency and a sense of 

identity (e.g. Behaviour x is something that’s “typically me”). When administering the scale, 

participants are asked to endorse statements about a specific behaviour (e.g. “(Behaviour x is 

something…) I do frequently”) by responding on a 5-point response scale (1= Disagree, 5= Agree).  

Total scores are out of 60, with higher scores indicating stronger habits.  

Factor analyses during the scale’s construction supports a one-factor structure (Verplanken 

& Orbell, 2003). This measure has shown good one-week test-retest reliability (r=.91, p<.01), 

exhibited good reliability in the current study (α =.87). Convergent validity has been established 

(r=.58, p<.001) using the response frequency measure of habit (Verplanken, Aarts, Knippenberg, & 

Knippenberg, 1994), and is sensitive to differing habit strengths; the scale can successfully 

differentiate between behaviours which are performed on a daily versus weekly basis (Verplanken & 

Orbell, 2003).  

6.3.3 Self-Compassion Scale: SCS (Neff, 2003a) 

This 26-item questionnaire is comprised of 6 sub-scales which are combined to create a 

composite Self-Compassion Score. Participants are asked to endorse statements such as “I’m 

disapproving and judgmental about my own flaws and inadequacies” on a 1-5 point response scale 

(1= Almost never, 5= Almost always). Negative scales (self-judgement, isolation and over 
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identification) are reversed during scoring. Each subscale yields a final score out of 5 with the 

composite score out of 30. Higher scores indicate more self-compassion.  

Factor analyses during the scale’s construction(Neff, 2003a) supports 6 underlying factors 

(one for each subscale). This scale is widely used (MacBeth & Gumley, 2012) and according to {Neff, 

2003a) the Self-Compassion Scale has shown good convergent validity (r = .41. p=.01) with the Social 

Connectedness Scale  (Lee & Robbins, 1995), and the positive subscales of the Meta-Mood Trait 

Scale (Salovey, Mayer, Goldman, Turvey, & Palfai, 1995), which measures Emotional Intelligence 

(Attention: r = .43, p<.01; Clarity: r = .43, p <.01; Repair: r = .55, p<.01) as well as negative 

correlations with the Depressive Experiences Questionnaire (Blatt, D'Afflitti, & Quinlan, 1976) 

subscale Self-Criticism (r = -.65, p<.01). The composite score exhibited good reliability (α= .94), as did 

the subscales self-kindness (α=.84), common humanity (α=.82), mindfulness (α=.72), self-judgement 

(α=.90), isolation (α=.82) and over-identification (α=.80). 

6.3.4 Manipulation Checks and Explanatory factors: Practice, Effort, Commitment, 

Intention and Plan Quality 

At baseline, two single-item questions measured the strength of intention and commitment 

to practice the mindful eating exercise (both 0-10 response scales, (0=’Not very Committed/Do not 

really Intend’, 10=’Very Committed/Strongly Intend’). Participants also nominated their target snack 

and estimated how often they consumed this snack, on average. At follow-up, participants were 

asked how many times they had practiced the mindful eating exercise, and how much effort they 

felt they had expended while engaging in the exercise (0-10 response scale, 0=’Did not try to 

complete’, 10=’Put in best effort’). Single-item measures were constructed in accordance with the 

recommendations of Ajzen, Joyce, Sheikh, and Cote (2011). Given these guidelines and the support 

of previous research for single-item measures to reliably capture goal-intentions (Sheeran, Webb, & 

Gollwitzer, 2005) and action effort (Maslyn & Uhl-Bien, 2001), it was decided to minimise 
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participant-burden by incorporating these measures as single-items. Participants also reported how 

often they had eaten their snack during the study fortnight.  

A measure of action plan quality was derived from The Goal-Setting Evaluation Tool for 

Diabetes (GET-D). This measure was designed to assist self-management in diabetes (Teal et al., 

2012) but has also been used in weight loss intervention programs (Dibb-Smith, Brindal, Chapman, & 

Noakes, 2016). The GET-D assigns points based on a series of questions (e.g. “Does the plan identify 

how often the action(s) will be taken?”). A score of plan quality is yielded (0-19); higher scores 

indicate better quality plans. One of the criteria “intensity of action” pertains to exercise; this was 

adapted for our study to a “specify food amount” criteria, to better suit the nature of the task. Inter-

rater reliability between two coders (ADS, JD) was acceptable (Kappa = 0.81). 

 

6.4 Intervention 

The intervention file was a power-point presentation-styled PDF and contained an 

introduction written by a registered psychologist (ADS), explaining the premise of mindful snacking. 

The ‘eating one raisin’ exercise (Williams et al., 2007) was the task used in the intervention to 

cultivate mindful snacking. The task includes written instructions for participants to look at, smell, 

touch, taste, swallow and mindfully engage in the experience of eating a raisin. This exercise was 

selected for several reasons. Firstly, according to a recent narrative review on mindfulness and 

weight control (Mantzios & Wilson, 2015), intervention effects are maximised when mindfulness 

exercises focus on food and eating experiences, rather than more general mindfulness exercises (e.g. 

attending to the breath). Secondly, this particular exercise has been associated with greater 

enjoyment of food (Hong et al., 2011). As anticipation of greater enjoyment has been linked to the 

selection of smaller portion sizes (Cornil & Chandon, 2016), and as mindful eating has been linked to 

both decreased instances of later snacking (Higgs & Donohoe, 2011) and decreased binge eating 

(Smith et al., 2006), it was reasoned that deliberate use of this mindful snacking using this exercise 
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may assist participants to enjoy their snacks and thus feel more sated by them, assisting them in 

selecting smaller portions or fewer snacking sessions in the future, without feeling deprived.  

For the purposes of the intervention, this exercise was adapted so that participants instead 

focussed on eating their nominated snack instead of a single raisin. Given the prominent role of 

environmental cues in habitual behaviour (Neal et al., 2006), an additional element dedicated to 

observing location (‘where’) was added at the beginning of the exercise. As emotion is relevant to 

both snacking and emotional eating (Wilkinson, Rowe, & Heath, 2013), two small elements were also 

added, to mindfully observe thoughts and feelings (‘anticipation’ and ‘afterwards’).  

The exercise was delivered via email in a PowerPoint-style PDF file. Participants were able to 

open the file and easily access the next screen of text with a single button press, minimising 

keyboard use, to facilitate the handling of food. It required no audio capabilities and Adobe Acrobat 

Reader is freely available to the public. 

 

7.0 Results  

7.1 Data Analysis  

Paired t-tests investigated significant differences between baseline and follow-up. Effect 

sizes were calculated using Cohen’s d. Bonferroni corrections were made where subscales were 

investigated, adopting a p-value of p=.007 for the Self-Compassion scale, and a p-value of p=.008 for 

the Mindful Eating Questionnaire. A generalised linear model was constructed in SPSS (IBM, 2016) to 

examine the effects of intervention practice on outcome variables, controlling for baseline scores. 

Prior to analysis, the practice variable was transformed using a natural logarithm transformation, 

due to a positive skew (Field, 2009).  
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7.2 Manipulation Checks 

The number of intervention practice sessions varied considerably between participants, with 

the total reported practice sessions ranging from zero to 97 times (M= 13.30, SD=16.85) over the 

intervention fortnight. Based on self-report (0-10 response scale), participants believed they 

engaged in the exercise with a moderate amount of effort (M=6.05, SD=0.287). Free-text data 

entered during baseline, revealed that participants had appropriately chosen snacks and not meals 

as their target; most commonly chosen snacks included chocolate (n=24, 29.1%), and potato chips 

(n=15, 19.0%). Action plan text revealed that participants planned to practice the mindful eating 

exercise appropriately with snacks, between mealtimes. Participants reported eating their chosen 

snacks multiple times each week at baseline (M= 10.12, SD= 21.85). At completion, participants 

reported they ate their chosen snack less frequently (M=6.61, SD=10.83). Many participants also 

practiced mindful eating with other foods (n=61, 79.2%). Practice with alternative foods (M=6.35 

SD=10.55) tended to occur just as frequently as practice with selected snacks (M=6.96 SD=12.68). 

7.3 Hypothesis a: Mindful eating scores at Time 2 will be significantly higher than 

baseline scores. 

Mindful Eating Questionnaire scores significantly improved from time 1 to time 2 when an 

alpha of p=.05 was adopted (t(77)=-2.64, p=.010, d=.31), with a small effect size (Table 1). The MEQ 

subscales were further investigated. However the MEQ Total score did not remain significant after a 

Bonferroni correction was made for multiple analyses, adopting an alpha criterion of p=.008.  
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Table 1 

Paired t-tests determining significant differences between scores at Time 1 and Time 2 (N=78) 

Variable name Mean(SD) T P Df D 

 Time 1 Time 2     

Snack food consumed 19.97(43.15) 13.48(21.73) 1.124 .265 77 0.19 

Self-Compassion (Total)  18.65(4.72) 17.67(4.28) 3.41 .001 77 0.21 

    Self-Judgement 2.55(0.92) 2.81(0.99) -4.19 <.001 77 0.27 

     Isolation 2.74(1.00) 2.97(0.94) -3.10 .003 77 0.24 

     Over Identification (with 

emotion) 

2.75(0.92) 2.99(0.90) -3.36 .001 77 0.26 

     Mindfulness 2.74(0.90) 2.59(0.73) 1.69 .096 77 0.18 

     Common Humanity 2.75(0.93) 2.77(0.92) -0.21 .836 77 0.02 

     Self-Kindness 3.20(0.95) 3.09(0.85) 1.26 .210 77 0.12 

Mindful Eating (Total)  2.39(0.46) 2.51(0.29) -2.64 .010 77 0.31 

Habit Strength  27.63(9.34) 35.12(10.52) 6.48 <.001 77 0.75 

Snack Frequency 10.12(21.42) 6.61(10.76) 1.30 .199 77 0.21 

a Sub-scale re-named from ‘Disinhibition’ for ease of interpretation.  
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7.4 Testing Hypothesis b: Habitual snacking behaviour will significantly decrease from 

baseline to time 2. 

Participants reported eating their snack food less during the study fortnight than they did at 

baseline, though this difference was not significant (Table 1). Habit Strength increased from baseline 

to follow-up (t(77)=6.48, p<.001, d=0.75), with a large effect size.  Practice was not a significant 

predictor of Habit Strength at follow-up, indicating that the increase Habit Strength between 

baseline and follow-up was not significantly related to the amount of times that participants 

practiced the mindful snacking exercise.  

 

Table 2 

Generalised Linear Models, Investigating the main effect of Practice in producing Time 2 scores, 

whilst controlling for Time 1 (N=78) 

       

Variable name aB a95CI X 2 df P 

  Lower Upper    

Self-Compassion (Total)  0.786 0.455 1.358 .745 1 .388 

    Self-Judgement 1.039 2.069 2.735 .306 1 .580 

     Isolation 0.914 0.796 1.048 1.657 1 .198 

     Over Identification (with emotion) 0.985 0.856 1.135 0.042 1 .838 

Habit Strength  0.462 0.067 3.196 .612 1 .434 

 

a Shown B values and 95% Confidence Interval values are exponentiated (ex) , as the Practice variable 

was transformed using a natural logarithm. 
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7.5 Hypothesis c: Self-compassion scores at Time 2 will be significantly higher than 

baseline scores. 

Self-compassion significantly decreased from baseline to follow-up (t(77)=3.41, p=.001, 

d=0.21), with a small effect, meaning that people exhibited worse/less self-compassion after two 

weeks. The subscales of the SCS were further investigated. There were significant increases in Self-

Judgement (t(77)=-4.19, p<.001, d=0.27), Isolation (t(77)=-3.10, p=.003, d=0.24) and Over-

Identification with emotions (t(77)=-3.36, p=.001, d=0.26),  with small effects.  

Generalised linear models revealed that Practice was not a significant predictor of any 

changes in the SCS (Table 2), indicating that these changes between baseline and follow-up were not 

significantly related to the amount of times that participants practiced the mindful eating exercise.  

7.6 Hypothesis d: Exploratory Investigation into Practice and factors underlying 

change 

As Practice was not a significant predictor, alternative explanatory factors for the differences 

between baseline and follow-up were explored. Factors explored for explanatory value included 

Effort, Commitment, Intention, and Plan Quality. Habit Strength was also explored as an explanatory 

factor for Self-Compassion (Table 3).  
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Table 3 

Generalised Linear Models, Investigating the main effect of exploratory variables in producing Time 2 

scores, whilst controlling for Time 1 (N=78) 

        

Factor Outcome B 95CI X 2 Df P 

   Lower Upper    

Effort        

 Self-Compassion (Total)  -.012 -.216 .191 .014 1 .905 

     Self-Judgement -.031 -.081 .018 1.537 1 .215 

      Isolation -.060 -.110 -.010 5.616 1 .018 

      Over Identification 

(with emotion) 

-.029 -.080 .023 1.194 1 .274 

 Habit Strength  -.402 -1.141 .337 1.139 1 .286 

Intention        

 Self-Compassion (Total)  -.042 -.270 .186 .130 1 .719 

     Self-Judgement .015 -.042 .071 .259 1 .611 

      Isolation -.018 -.075 .040 .361 1 .548 

      Over Identification (with 

emotion) 

-.011 -.069 .048 .131 1 .717 

 Habit Strength  -.593 -1.404 .217 2.061 1 .151 

Commitment        

 Self-Compassion (Total)  -.112 -.335 .112 .960 1 .327 

     Self-Judgement .031 -.025 .-086 1.180 1 .277 

      Isolation .004 -.053 .061 .021 1 .885 

      Over Identification (with -.017 -.074 .040 .339 1 .560 
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emotion) 

 Habit Strength  -.286 -1.104 .532 .470 1 .493 

Plan Quality        

 Self-Compassion (Total)  .081 -.080 .242 .969 1 .325 

     Self-Judgement <-

.001 

-.040 .040 <.001 1 .997 

      Isolation -.006 -.047 .035 .083 1 .774 

      Over Identification (with 

emotion) 

.007 -.035 .048 .104 1 .747 

 Habit Strength  -.021 -.633 .591 .005 1 .946 

Habit        

 Self-Compassion (Total)  .031 -.023 .085 1.260 1 .262 

     Self-Judgement -.015 -.028 -.002 4.804 1 .028 

      Isolation -.009 -.022 .005 1.565 1 .211 

      Over Identification (with 

emotion) 

-.003 -.017 .011 .186 1 .666 

 

Habit Strength was related to the SCS subscale, Self-Judgement (p=.028), such that for every 

unit of increase in Habit Strength, Self-Judgement increased by .15. Effort was related to the SCS 

subscale, Isolation (p=.018), such that for every unit of increase in Effort, Isolation increased by .60. 

8.0 Discussion  

 The aim of this study was to pilot a short mindful eating intervention. We hypothesised that 

(a) mindful eating would increase, (b) habit strength would decrease, (c) self-compassion may 

increase, and (d) practice would be significantly associated with these changes.  

ACCEPTED MANUSCRIPT



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

20 
 

Participants did not exhibit significantly more mindful eating at follow-up (as per improvements in 

the MEQ subscales, after correcting for multiple analyses), leaving hypothesis (a) unsupported. Since 

the overall effect size was small, the authors considered that the study was slightly underpowered to 

detect small changes in this construct. Interestingly, in another recent mindful eating intervention  

Kidd et al. (2013) incorporated a qualitative focus group, and found upon completion, that their 

participants reported over-estimating their mindful eating scores at baseline. Participants reflected 

that they had only realised how mindlessly they previously ate after practising and engaging in 

mindful eating tasks. Research on mindful eating is still in its infancy and tendencies for different 

populations to under or over-report are still largely unknown (Mantzios & Wilson, 2015). As our 

sample were also new to mindful eating, it is possible that they similarly overestimated their mindful 

eating at baseline, explaining the lack of statistical significance.  

An unexpected finding was that snacking habit-strength increased significantly, leaving 

hypothesis (b) unsupported. This is particularly surprising as the frequency of snack consumption 

tended to decrease over the study fortnight. The authors considered two possibilities. Firstly, 

although trait-based mindfulness is reported as interfering with counter intentional habits 

(Chatzisarantis & Hagger, 2007), perhaps there is something about mindful eating that strengthens 

habitual consumption, particularly as it enhances food-enjoyment (Hong et al., 2011). Recent 

critiques of mindfulness have noted that it is important to establish contraindications for this 

treatment (Hanley, Abell, Osborn, Roehrig, & Canto, 2016; Van Dam et al., 2018), and perhaps this is 

one. However, this seems inconsistent with previous research associating greater enjoyment with 

selection of smaller portion sizes (Cornil & Chandon, 2016), and mindful eating to decreased 

instances of later snacking (Higgs & Donohoe, 2011). It also appears at odds with the observation of 

decreased frequency of snack consumption in our sample. An alternative explanation may concern 

the limitations self-report measures. Both Hagger, Rebar, Mullan, Lipp, and Chatzisarantis (2015) and 

Sniehotta and Presseau (2012) caution against overreliance on the SHRI and self-report measures; 

part of the habit construct is thought to operate outside of awareness. Hagger et al. (2015) theorises 
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that the SHRI likely captures the subjective experience of habit, rather than the actual habitual 

processes per se. As the aim of mindfulness is to enhance awareness of one’s own experience, large 

increases in habit strength may reflect increased awareness of (and thus reported) habitual 

experiences, rather than increased habit strength itself.  

Contrary to prediction, self-compassion also decreased, leaving hypothesis (c) unsupported. The 

effects were small (d= 0.21-0.27), but this result has important implications. Total self-compassion, 

as well as subscales Self-Judgement, Isolation and Over-Identification all worsened over the two-

week period. A possible explanation may be the email-based nature of our intervention. When not 

explicitly taught, self-compassion is still often modelled by the leaders in mindfulness programs (Neff 

& Dahm, 2015). As self-compassion is thought to be based in the mammalian caregiving system 

(Goetz, Keltner, & Simon-Thomas, 2010; Neff & Dahm, 2015) and as mindfulness is thought to be 

within a neurologically distinct system (Neff & Dahm, 2015; Siegel, Germer, & Olendzki, 2009), it is 

possible that the face-to-face learning environment enables this caregiving system to activate for 

implicit learning (e.g. via perceptions of mentorship between teacher and student) – and this was 

absent in our study. Use of recorded video instruction may be a closer simulation to face-to-face 

learning, which could facilitate implicit modelling and learning of self-compassion in future research. 

Neff additionally suggests that co-cultivation is less likely when mindful tasks focus on external 

physical sensations (e.g.  seeing and hearing), rather than internal states (such as thoughts and 

feelings). While mindful eating can incorporate internal states (e.g. sensations of hunger and satiety) 

our mindful eating exercise predominantly focussed on physical sensations (such as asking 

participants to look at, smell, touch and taste their snacks). Thus, the same guidelines which 

prompted this study to focus on mindful eating (Mantzios & Wilson, 2015) may have simultaneously 

distanced it from the co-cultivation of self-compassion.  

However, self-compassion did not only fail to increase; it decreased. Interestingly, the three 

negative subscales were the ones that exhibited change. The authors considered that public 

discourse heavily moralises issues of weight and consumption (Cowling, 2016) and snacking can be 
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associated with self-judgement and guilt (Schuster, Painter, Burnas & McKenzie, 2015). Our 

intervention recruited participants who were interested in eroding a snacking habit; presumably 

because it was perceived as problematic. Thus, it may be that our sample experienced heightened 

self-judgement (and lower self-compassion) associated with deliberately approaching (rather than 

avoiding) snacks perceived as problematic. If this is the case, future research may wish to 

incorporate measures capturing constructs pertaining to guilt or shame around eating. Our sample 

was largely new to the practice of mindful eating, and this may have made it more difficult for them 

to non-judgmentally approach such experiences. Future research should consider that more 

extensive mindfulness training, emphasising acceptance, or specific self-compassion training may be 

required before participants are able to cultivate acceptance towards experiences previously 

perceived as problematic. 

Practice of the intervention material was not associated with the observed changes in either 

Self-Compassion or Habit, prompting further questioning into why scores changed. A significant 

limitation of this study is that causality cannot be inferred from this design and it is possible that 

another factor within the intervention, (e.g. the act of enrolling in a study, or devising action plans), 

acted as a mechanism of change. These mechanisms seem intuitively unlikely to cause changes in 

habit or self-compassion constructs, but the possibility cannot be excluded. Interestingly, our models 

for Effort revealed significant associations of both Effort and Habit strength with self-compassion 

outcomes, suggesting that these may offer some strength as an explanation. Constructs of habit, 

effort and engagement may be important for future research to measure alongside change in 

addition to practice of intervention materials in future studies. Indeed, engagement is considered 

predictive of success in online weight control interventions (Neve et al., 2010) and the impact of 

habit strength has been widely acknowledged (Gardner et al., 2011). 

The lack of available control group was a significant limitation of this study. The aim of this 

study was to investigate whether exposure to a simple emailed intervention exercise could plausibly 

assist with snacking behaviour; thus a pilot, no-control exercise was appropriate to our aims. 
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However, while effort has been made to speculate on likely explanatory variables behind changes in 

outcome variables, future research would benefit greatly from the direct comparison a control group 

allows. It should also be noted that the reliability of the Mindful Eating Questionnaire was 

problematic. While an attempt was made to improve the reliability of the subscales, the External 

Eating subscale continued to exhibit issues with internal consistency (α=.63). This is consistent with 

the subscale’s reported performance elsewhere (e.g. (Apolzan et al., 2016; Kidd et al., 2013). Our 

attempt to modify the scale to increase its reliability may have implications for the generalisability of 

our findings and they should be interpreted with caution. It should be noted that our sample was 

predominantly female and entirely drawn from those living inside Australia; replication is required 

before being reasonably able to generalise these findings to other populations. This includes 

populations bound by demographics such as BMI or SES, as our participants did not record these 

details.  

Despite these limitations, our study contributes several important findings. We used a well-

known mindful eating exercise to target a specific unwanted eating habit, and found large effects. 

These effects are worth further investigation; they may reflect greater awareness, facilitating a shift 

from habitual processes towards more conscious action. If instead this reflects a genuine 

strengthening of habitual process, this is still an important finding, shedding light on a significant 

limitation of mindful eating. Finally, although self-compassion is often implicitly taught alongside 

mindfulness, future research would benefit from considering explicit teaching methods, as well as 

investigating both how this is translated in mindful eating contexts and when using online tools.   
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