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Executive Overview 

It is well established that regular exercise provides numerous health and 

wellbeing benefits. However, individuals often consume unhealthy, energy-dense, 

nutrient-poor foods and drinks following, or in anticipation of, exercise, and such 

consumption can undermine—at least in part—some of the potential benefits of 

regular exercise. Indeed, the regular consumption of unhealthy, energy-dense snack 

foods and drinks is associated with weight gain and numerous other negative health 

consequences, including cardiovascular disease, type 2 diabetes, and some cancers. 

Given the established benefits of regular exercise and the negative health implications 

of unhealthy food/drink intake, understanding relationships between these two health 

behaviours is important for optimising health and wellbeing.  

The three studies presented in this thesis address different issues associated 

with relationships between exercise and unhealthy snacking. The aim of the first study 

was to explore whether, and to what degree, exercise motivation predicted potential 

psychological pathways (reflective and impulsive cognitive systems) associated with 

unhealthy snacking behaviours following an acute bout of exercise. The second study 

in the thesis involved an evaluation of the feasibility and preliminary efficacy of a 

novel compensatory eating avoidance program alongside an 8-week exercise 

intervention with previously inactive individuals. Finally, in the third study in the 

thesis, the validity of a new instrument designed to assess licensing (i.e., rewarding) 

beliefs regarding the consumption of unhealthy snack foods and drinks following 

exercise was examined.  

In Chapter 1, a review of the literature relating to potential psychological 

(reflective and impulsive cognitive systems) and physiological pathways driving 

unhealthy snacking around exercise is provided. Particular attention is given to the 



v 

 

possible influence of exercise motivation on cognitive and physiological systems that 

might precipitate unhealthy snacking. A focus is also given to how interventions 

targeting one of the potential psychological pathways (the reflective cognitive system) 

may minimise the likelihood of compensatory eating following exercise.  

In Chapter 2, a study assessing exercise motivation as a potential predictor of 

explicit licensing beliefs (i.e., reflective system) and implicit affective attitudes (i.e., 

impulsive system) toward unhealthy snack foods/drinks following an acute bout of 

exercise is presented. It was found that individuals who reported more controlled 

(relative to autonomous) exercise motivation had stronger explicit licensing beliefs 

around exercise and unhealthy snack foods/drinks following an acute bout of physical 

activity. In contrast, no significant relationship between exercise motivation and 

implicit affective attitudes towards unhealthy snack foods/drinks was observed.  

Given the finding that exercise motivation predicted explicit licensing beliefs 

around unhealthy snacking and exercise, a study assessing the feasibility and 

preliminary efficacy of a compensatory eating avoidance program (CEAP) targeting 

the reflective system (i.e., licensing beliefs) alongside an 8-week exercise intervention 

is presented in Chapter 3. The CEAP was found to be feasible, and some support for 

the preliminary efficacy of the program at reducing compensatory eating around 

exercise (in contrast to participants only receiving an exercise intervention) was 

documented. Effect sizes relating to efficacy of the program, however, were small and 

were not accompanied by any (statistically) significant changes in compensatory 

licensing beliefs. Further refinements to optimise the positive effects of such a 

program are recommended and discussed within the study presented in Chapter 3.     

In Chapter 4, a comprehensive evaluation of the Exercise-Snacking Licensing 

Scale (ESLS), an instrument developed and used in the studies detailed in Chapters 2 
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and 3, is presented. As the validation of instruments is an iterative process, further 

investigation of the ESLS was deemed necessary to assess possible refinements and 

improvements to the measure. Scores derived from the ESLS displayed evidence of 

aspects of structural, external, and generalisability validity, supporting the use of the 

instrument for the brief assessment of licensing beliefs around exercise participation 

and subsequent unhealthy snack food/drink consumption.  

In summary, the findings presented in this thesis extend our understanding of 

the role of exercise motivation in the activation of compensatory snacking behaviours 

following exercise, specifically through the pathway of reflective licensing. Findings 

also provide preliminary evidence for the potential of an intervention program to alter 

reflective licensing and compensatory eating behaviours around exercise. Lastly, the 

work reported in this thesis details a new instrument that may be useful for assessing 

licensing beliefs between exercise and unhealthy snacking. Overall, this thesis 

provides a foundation for future investigations focused on minimising the potential 

detrimental effects of compensatory behaviours, such as unhealthy snacking, and on 

maximising the positive health outcomes associated with exercise participation.
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1.1 Introduction  

Engagement in regular exercise confers numerous health benefits, such as 

lowering blood pressure, increasing HDL cholesterol, supporting cardiovascular 

fitness, and promoting psychological wellbeing (Hellénius, de Faire, Berglund, 

Hamsten, & Krakau, 1993; Kelley, Kelley, & Tran, 2005; King, Hopkins, Caudwell, 

Stubbs, & Blundell, 2009; Kodama et al., 2007; Pedersen & Saltin, 2015; Penedo & 

Dahn, 2005). Accordingly, exercise is widely recognised as an important lifestyle 

behaviour that is responsible (at least in part) for maintaining optimal health and 

wellbeing (King et al., 2009). There are certain compensatory behaviours, however, 

such as increasing subsequent inactivity (Melanson, 2017) and/or consuming excess 

and/or unhealthy foods and drinks following, or in anticipation of, exercise, that may 

counteract at least some of these benefits of exercise (King et al., 2007). Targeting 

energy intake as a means of creating greater energy deficit (i.e., greater weight-loss), 

may be an easier strategy to focus on as energy intake is 100% due to the food and 

drink consumed whilst energy expenditure due to structured exercise contributes only 

one component of daily energy expenditure (King et al., 2007; Melanson, 2017). 

Although we do not neglect the influence of exercise on other components of energy 

expenditure (e.g., basal metabolic rate, non-exercise physical activity), the studies 

outlined in this thesis are directed broadly toward investigating the later issue, that is, 

individuals’ perceptions regarding the consumption of unhealthy snacks1 around (i.e., 

before or following) their involvement in exercise.  

It has been reported that unhealthy snack food and drink consumption is 

increasing (Piernas & Popkin, 2010)—a concerning trend that is likely to be driven by 

current obesogenic environments (i.e., snacks are easily accessible, relatively cheap, 

                                                           
1 Our use of the term ‘snacks’ is intended to broadly encompass both food and drinks. 
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aggressively marketed, and socially acceptable) (Gearhardt, Davis, Kuschner, & 

Brownell, 2011; Thornton et al., 2013; Thornton, Cameron, McNaughton, Worsley, & 

Crawford, 2012). Even when consumed before or after exercise, the regular intake of 

unhealthy, energy-dense snack foods and drinks can have negative implications for 

individuals’ health and wellbeing. From an energy balance perspective, for example, 

it is easy for individuals to over-estimate the energy expenditure of exercise and under-

estimate energy intake from food and drink (Brunstrom, Drake, Forde, & Rogers, 

2018; Fenzl, Bartsch, & Koenigstorfer, 2014; Harris & George, 2010; Willbond, 

Laviolette, Duval, & Doucet, 2010). Such miscalibration in estimates of energy 

expenditure and intake can lead to undesirable consequences for weight management 

(Bertéus Forslund, Torgerson, Sjöström, & Lindroos, 2005; Bes-Rastrollo et al., 

2010). A mismatch between energy intake and energy expenditure may also explain, 

at least in part, why not all individuals who embark on an exercise intervention achieve 

the expected weight-loss results based on the calculated energy expenditure of 

exercise (Finlayson et al., 2011; King, Hopkins, Caudwell, Stubbs, & Blundell, 2008). 

Indeed, in studies in which dietary choices around exercise have been examined, it has 

been reported that the consumption of high-fat, energy-dense foods following exercise 

can completely counteract the energy deficit created by physical activity in some 

individuals (King & Blundell, 1995; Tremblay, Alméras, Boer, Kranenbarg, & 

Després, 1994).  

In addition to a potential impact on weight management, the regular consumption 

of unhealthy, energy-dense foods and drinks (even in response to, or anticipation of, 

exercise) may impact on one’s health and wellbeing in other ways. Irrespective of the 

difficulty in balancing energy intake and expenditure, unhealthy snacks are often high 

in sodium, sugar, and/or fat, are highly processed, and/or are low in essential nutrients 
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(Green, Siwajek, & Roulin, 2017; Verhoeven, Adriaanse, de Vet, Fennis, & de Ridder, 

2015; Walker, Woods, Rickard, & Wong, 2008). Frequently consuming foods/drinks 

with a poor nutritional profile increases the risk of cardiovascular disease (Hooper et 

al., 2016), type 2 diabetes (Esposito, Kastorini, Panagiotakos, & Giugliano, 2010), and 

some types of cancers (National Health and Medical Research Council, 2013; World 

Cancer Research Fund & American Institute for Cancer Research, 2007). There is also 

a growing body of evidence to suggest that unhealthy dietary practices can adversely 

affect one’s emotional and mental health (Jacka, Mykletun, Berk, Bjelland, & Tell, 

2011; Knüppel, Shipley, Llewellyn, & Brunner, 2017). Therefore, it is clear that 

although exercise has numerous benefits for health and well-being (King et al., 2009; 

Penedo & Dahn, 2005), many of these benefits may be offset or reversed by the 

negative effects of concomitant unhealthy food and drink consumption.  

In order to identify strategies to reduce individuals’ tendency to engage in 

compensatory snacking around exercise, it is important to consider the mechanisms 

that may underpin such behaviour. In this literature review, three potential pathways 

(i.e., impulsive cognition, reflective cognition, and physiological processes) that may 

contribute to unhealthy compensatory snacking around exercise are examined. 

Subsequently, literature is presented to highlight the notion that exercise motivation 

may influence unhealthy snacking behaviours through these three inter-related 

pathways. Following this, intervention strategies focused on managing one of these 

pathways (i.e., the reflective system) will be discussed, with the aim of minimising 

unhealthy compensatory snacking behaviours around exercise. Prior to addressing 

each of these issues, it is important to note that a variety of terms are used within this 

thesis to capture exercise-related snack food/drink consumption (e.g., “snack 

consumption”, “snacking”). In all instances in which these terms or phrases are used, 
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we refer to the consumption of hedonically pleasurable, but unhealthy, energy-dense 

snack foods and drinks that are high in sugar and/or fat and low in nutritional value. 

1.2 Pathways Underlying Unhealthy Snacking in Association with 

Exercise 

There are a range of physiological and psychological processes that contribute to 

the regulation of energy intake (Hall et al., 2012; Rogers & Brunstrom, 2016). 

Physiologically, energy intake is regulated by a complex interplay of neural and 

hormonal signals, with hunger and satiety changing as a function of alterations in these 

signals (Murphy & Bloom, 2006). As exercise induces an energy deficit, it is a popular 

belief that homeostatic signalling may prompt individuals to consume food to account 

for the energy expenditure (Bellisle, 1999; Epstein & Wing, 1980). However, a 

significant body of research indicates that there is a relatively loose coupling between 

exercise and ratings of appetite and/or energy intake (Blundell & King, 1998; 

Blundell, Stubbs, Hughes, Whybrow, & King, 2003; King, Tremblay, & Blundell, 

1997; Schubert, Desbrow, Sabapathy, & Leveritt, 2012). Therefore, although 

physiological pathways may be important in maintaining energy homeostasis (Hall et 

al., 2012; Murphy & Bloom, 2006), unhealthy snacking also (and perhaps, often) 

occurs for reasons other than hunger. For example, Werle, Wansink, and Payne (2011) 

found that even reading about physical activity, without actually having engaged in it, 

can increase individuals’ tendencies to serve themselves more unhealthy snack foods 

when compared to individuals who did not read about a physical activity scenario. 

Accordingly, the role of psychological pathways in driving the consumption of 

unhealthy snack foods and drinks is becoming increasingly recognised and examined 

in the literature (Cleobury & Tapper, 2014; Verhoeven et al., 2015; Werle et al., 2011).  
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 In relation to psychological pathways through which unhealthy snacking in 

association with exercise might occur, the traditional perspective is that conscious and 

reflective cognitive processes (i.e., one’s rational beliefs and deliberate attitudes 

around a given behaviour) govern subsequent behaviour (Ajzen, 1991). It is becoming 

increasingly apparent, however, that these deliberate, reflective processes may not 

always drive behaviour in isolation (Honkanen, Olsen, Verplanken, & Tuu, 2012). 

Indeed, there is increasing support for what are often collectively termed ‘dual-

process’ models, whereby behaviour, such as snacking, may be shaped by reflective 

and/or impulsive cognitive processes (Hofmann, Friese, & Strack, 2009; Strack & 

Deutsch, 2004). Reflective cognitive processes are considered to be conscious, 

deliberate, effortful, and slow, whereas impulsive pathways are considered to be 

effortless and fast (Strack & Deutsch, 2004). An overview of each of the three 

proposed pathways to unhealthy snacking in association with exercise (reflective 

system, impulsive system, physiological regulation) is presented in the following 

sections.  

1.2.1. Reflective System: Licensing  

Conscious justifications for indulgences (which we refer to in this thesis as 

‘licensing’) represent the first potential pathway through which unhealthy snacking 

behaviours may arise as a function of exercise. As justifications require analytical and 

strategic components, they are considered a part of the reflective cognitive system (de 

Witt Huberts, Evers, & de Ridder, 2014; Strack & Deutsch, 2004). When indulgent 

foods oppose an individual’s long-term goals, such as weight-loss or health 

management, an inner conflict may arise. To resolve this mental conflict, one may 

choose to activate justifications that support the idea that the positive effects of one 

behaviour (e.g., exercise) can compensate for or neutralise the effects of a negative 
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behaviour (e.g., indulging in pleasurable but unhealthy snacks). These justifications 

are often referred to as ‘compensatory health beliefs’ (Knäuper, Rabiau, Cohen, & 

Patriciu, 2004).  

The compensatory health beliefs system proposed by Knäuper et al. (2004) largely 

supports the temporal ordering of the unhealthy behaviour (e.g., indulging in 

unhealthy snacks) preceding the healthy behaviour (e.g., exercise). However, it is also 

possible that one might ‘compensate’ (or as termed here, “license”) in the opposite 

direction, whereby individuals may reason that their engagement in a healthy 

behaviour (e.g., exercise) is sufficient to give themselves permission to engage in an 

unhealthy behaviour (e.g., indulging in unhealthy snacks). Although not related to 

exercise directly, this second temporal ordering, whereby a healthy behaviour 

precedes an unhealthy behaviour, has been acknowledged by others with the use of 

questionnaire items such as: “Eating whatever one wants in the evening is OK, if one 

did not eat much during the day” (Radtke, Kaklamanou, Scholz, Hornung, & 

Armitage, 2014). Researchers have also captured, through qualitative means, evidence 

that participants report beliefs that current unhealthy eating can be compensated for 

by previously performed healthy behaviours (Amrein, Rackow, Inauen, Radtke, & 

Scholz, 2017). It is proposed in this thesis that “licensing” is a type of compensatory 

health belief that follows the second temporal ordering option, whereby a healthy 

behaviour (or a decision relating to one’s likelihood of performing a healthy 

behaviour) precedes the justification of an unhealthy behaviour. For example, if an 

individual has just completed a hard work-out at the gym, he or she may feel 

licensed to buy a sugary drink from the vending machine outside of the gym on the 

way out. 
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Licensing beliefs around exercise and nutrition are likely to be paired due to the 

common perception that energy intake from foods/drinks can be expended or 

“neutralised” via exercise (McCaig, Hawkins, & Rogers, 2016). There is evidence to 

suggest that this pairing may occur frequently; for instance, it was demonstrated in 

one recent study that 75% of undergraduate students reported engaging in 

compensatory eating around exercise (Moshier et al., 2016). In this study, 

compensatory eating was assessed using the Compensatory Eating Motives 

Questionnaire (CEMQ)—a self-report instrument designed to measure the different 

motives (reward, recovery, and relief) for compensatory eating behaviours around 

exercise. Some individuals, such as those high in dietary restraint, may be particularly 

susceptible to the compensatory pairing of exercise and snacking (Sim, Lee, & Cheon, 

2018). In this study, 21 inactive men completed two experimental sessions, one that 

involved an ad-libitum snack meal prior to an exercise session and another session 

involving only the ad-libitum snack meal (without impending exercise). No main 

effect between condition (i.e., exercise vs. no exercise) and energy intake at the snack 

meal was observed. However, when dietary restraint was accounted for as a covariate, 

impending exercise (vs. no impending exercise) resulted in restrained eaters 

consuming more unhealthy snack food in comparison to unrestrained eaters. Although 

researchers have highlighted the potential role of compensatory beliefs in pre- (Sim, 

Lee, et al., 2018) or post-exercise snacking behaviours (Fenzl et al., 2014), further 

research is required to evaluate the role of such beliefs in a quantifiable way. It also 

remains to be determined whether, and to what extent, these beliefs and/or behaviours 

about unhealthy compensatory eating around exercise can be modified. 
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1.2.2. Impulsive System: Strength Model of Ego Depletion 

Unlike the reflective system that consciously assesses and analyses the features 

of a situation (Strack & Deutsch, 2004), the impulsive system operates automatically 

and relies on established associations held within one’s memory, which are cued by a 

particular set of external input stimuli (Gawronski & Bodenhausen, 2006). It is 

possible that, for some people, exercise may act as an external cue that automatically 

triggers the retrieval of associated constructs, such as unhealthy snacks. For example, 

if an individual repeatedly licenses him or herself to a chocolate bar from the 

workplace vending machine after cycling to work, then an automatic pairing may 

arise, whereby riding to work may act as an external cue to trigger the consumption of 

a chocolate treat. Over time, this automatic pairing between exercise and unhealthy 

snacking may form an unfavourable habitual pattern (Lally, Van Jaarsveld, Potts, & 

Wardle, 2010; Wood & Neal, 2007). Interestingly, researchers have found that 

external exercise-related cues, such as action words (e.g., ‘go’, ‘active’) and viewing 

exercise messages, can increase subsequent food intake (Albarracin, Wang, & Leeper, 

2009), suggesting that individuals’ behaviours may be shaped, in part, by the 

automatic pairing that they hold within their memory.  

There is evidence in the literature to support the notion that, in general, unhealthy 

food choices can be a result of impulsivity (Churchill & Jessop, 2011; Honkanen et 

al., 2012; Vohs & Heatherton, 2000). This impulsivity may be particularly prominent 

when an individual’s ability to exert self-control is compromised, such as when one’s 

cognitive resources are depleted—a state known as ego depletion (Baumeister, 

Bratslavsky, Muraven, & Tice, 1998; Vohs & Heatherton, 2000). The strength model 

of self-control (Baumeister et al., 1998; Baumeister, Vohs, & Tice, 2007) proposes 

that one’s ability to exert self-control hinges on the availability of a finite amount of 
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self-control resources. When depleted, behaviour may be governed by impulsive 

desires that may be counterproductive to an individual’s long-term goals. The 

depletion of self-control resources may arise as a result of previously exerting self-

control, a phenomenon studied with a method known as the sequential task paradigm 

(i.e., exerting self-control at time A leads to an impaired ability to exert self-control at 

time B). The sequential task paradigm does not remain fixed within one repeated 

behaviour, but instead translates between any two tasks requiring self-control 

(Baumeister et al., 1998; Baumeister et al., 2007; Inzlicht & Schmeichel, 2012). For 

example, researchers have demonstrated that when individuals were told to withhold 

from eating chocolate and freshly baked cookies, and instead eat radishes, they 

subsequently showed reduced levels of self-control by quitting sooner on an 

unsolvable puzzle task, in comparison to individuals that were allowed to eat the 

chocolate and cookies from the start (Baumeister et al., 1998). Self-control may be 

needed for a number of reasons throughout the day, including to override natural 

impulses and automatic or habitual responses (Baumeister et al., 2007). Inhibiting the 

consumption of unhealthy snack foods (e.g., cookies, chocolate, ice-cream), in 

particular, has been shown to deplete self-control (Baumeister et al., 1998; Baumeister 

et al., 2007; Muraven, 2008; Vohs & Heatherton, 2000). Meanwhile, exercise has also 

been considered an activity that requires self-regulatory resources (Oaten & Cheng, 

2006), although, as shall be argued later, the extent to which self-control resources are 

depleted from exercise is likely to depend on individuals’ exercise motivation.  

Overall, it is contended that exercise may stimulate snacking behaviour by 

temporarily altering the fast operations of the impulsive cognitive system. For some 

individuals at least, exercise is likely to lead to an increase in accessibility of snacking 
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ideas in memory, and/or a temporary positive shift in automatic attitudes toward 

snacking.  

1.2.3. Physiological Regulation of Consumption 

The studies presented in this thesis focus primarily on the psychological pathways 

to unhealthy snacking in association with exercise; it is important, however, to 

acknowledge that physiological factors may also play a role in driving unhealthy food 

and drink intake around exercise. For example, it is possible that exercise may 

influence appetite-control through alterations in gastric emptying, substrate oxidation, 

and the circulating concentrations of appetite-related peptides (King et al., 2012). 

Another possibility is that exercise may alter food and taste preferences (i.e., towards 

increased intake of unhealthy, energy dense food and drinks); however, this pathway 

is less well understood (King et al., 2012; Oustric, Gibbons, Beaulieu, Blundell, & 

Finlayson, 2018). The effect of exercise on food preferences may vary between 

individuals and be impacted by one’s rating of palatability of food (King et al., 2012). 

For example, Finlayson, Bryant, Blundell, and King (2009) found that individuals who 

compensated with increased energy intake at a test-meal following an acute bout of 

exercise differed in their ratings of pleasantness of the test-meal compared to those 

who did not compensate. More specifically, compensators reported lower ratings of 

food pleasantness in a rested state (i.e., no exercise), while ratings increased after 

exercise, suggesting that exercise had enhanced the palatability of food for individuals 

who compensated with energy intake.  

Another potential link between physiological pathways and unhealthy snacking 

around exercise arises from research in which the reward value of food (i.e., one’s 

liking and wanting of food) has been linked to physiological correlates, such as leptin 

(Hopkins et al., 2014). In a study by Hopkins and colleagues, participants completed 
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a 12-week exercise program, with measures of body composition, food reward, and 

metabolic-related hormones (such as the hunger-inhibiting hormone leptin) recorded 

before, during, and following the intervention. Even after accounting for changes in 

fat mass as a result of the intervention, these researchers observed that a decrease in 

fasting leptin was significantly associated with increased liking for high-fat foods 

relative to low-fat foods post-intervention. This finding indicates that homeostatic 

markers of appetite regulation, such as leptin, may play a role in mediating changes in 

food reward during exercise interventions. However, it must be noted that researchers 

have subsequently presented contrasting results, with no association observed between 

changes in fasting leptin and ratings of palatability when energy depleted, either as a 

result of exercise or diet (Cameron et al., 2016). Therefore, as research is limited in 

this area, further investigation into the potential physiological correlates of food 

reward following exercise is warranted. 

1.3 The Relationship Between Exercise and Unhealthy Snack 

Intake: A Role For Exercise Motivation 

Studying the pathways through which exercise might stimulate unhealthy 

snacking behaviours may contribute to understanding why some individuals do not 

reach their intended weight loss and health goals through exercise. With that issue in 

mind, one important factor that may influence the relationship between exercise and 

unhealthy food/drink intake is an individual’s motivation for exercise. In the material 

that follows, we provide a brief overview of exercise motivation through the lens of 

self-determination theory, before considering how exercise motivation may contribute 

to each of the three (reflective, impulsive, and physiological) pathways described 

above. 
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1.4 Self-Determination Theory  

Self-Determination Theory (SDT; Deci & Ryan, 1985) is a theory of motivation 

that emphasises the importance of the quantity and quality of one’s motivation in a 

given context. More specifically, it is outlined within SDT that different motivational 

regulations exist on a continuum that encompasses relatively more ‘controlled’ 

through to relatively more ‘autonomous’ or ‘self-determined’ concepts. With respect 

to controlled motives, individuals may exercise because they seek rewards or to avoid 

punishment from important others (external regulation), and/or because of the internal 

pressures they experience to be physically active (e.g., guilt; introjected regulation). 

Meanwhile, with respect to more autonomous motives, individuals may be driven to 

exercise because they value the health benefits with which it is associated (identified 

regulation), they feel that exercise aligns with their sense of self and identity 

(integrated regulation), and/or they inherently enjoy the experience of exercise 

(intrinsic motivation). Autonomous forms of motivation—considered to be more 

adaptive for supporting persistence, effort, and behaviour—are fostered when three 

basic and universal psychological needs are satisfied. These psychological needs, 

within SDT, include autonomy (i.e., a sense of volition and agency in one’s activities), 

competence (i.e., a sense that one is capable of performing an activity), and relatedness 

(i.e., a sense of connection with important others) (Ryan & Deci, 2000). Figure 1.1 

displays the different motivational regulations outlined within SDT. 
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Figure 1.1 Motivations discussed in SDT and their relative position on the 

autonomy continuum (adapted from Dimmock, Guelfi, West, Masih, & 

Jackson, 2015). 

There is a significant body of evidence to show that those who are driven to pursue 

exercise for more autonomous, as opposed to controlled, motives report greater 

exercise intentions (Thøgersen-Ntoumani & Ntoumanis, 2006) and actual exercise 

frequency (Teixeira, Carraça, Markland, Silva, & Ryan, 2012; Wilson & Rodgers, 

2004). With particular relevance for the work presented in this thesis, it is noteworthy 

that motivation for one behaviour may shape one’s engagement in other behaviours. 

Indeed, one’s motivation for exercise may potentially affect related health behaviours 

such as post-exercise snacking habits (Fenzl et al., 2014; Werle, Wansink, & Payne, 

2015). In a study conducted by Werle et al. (2015), for example, participants 

completed a 1-mile walk that was either framed as “exercise” or “sightseeing”, before 

being invited to serve themselves unhealthy snacks (M & M’s) ad libitum. Results 

showed that participants within the “sightseeing” condition (i.e., for whom the 

exercise was framed as inherently pleasurable and fun) took fewer hedonic snack 

foods following the walk, in comparison to the group who completed the walk labelled 

as “exercise”. Although this study provides preliminary evidence for the influence of 
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one’s mindset on subsequent snacking behaviours, it must be noted that the argument 

for this study is based on the assumption that an activity framed as ‘sightseeing’ is 

more autonomously motivating than an activity framed as ‘exercise’. In further 

support of the notion that exercise motivation may play an important role in 

subsequent unhealthy compensatory behaviours, Fenzl et al. (2014) observed that 

individuals who scored low on behavioural regulation (i.e., more controlled forms of 

motivation) consumed a larger quantity of unhealthy snack food (pretzels) after the 

completion of a 20 min cycling session, in comparison to individuals driven by more 

autonomous forms of motivation. Finally, in a recent study conducted by Beer, 

Dimmock, Jackson, and Guelfi (2017), participants who were able to freely choose 

their workout from a range of exercise options (i.e., to cultivate more autonomous 

forms of exercise motivation)—relative to those who had no choice over their workout 

parameters—subsequently consumed less unhealthy food post-exercise from a 

laboratory test meal.  

These studies provide support for a potential relationship between exercise 

motivation—or, in the case of Beer et al.’s ‘choice’ study, factors that are theorised to 

shape exercise motivation—and unhealthy post-exercise snacking behaviours, 

whereby more controlled motives may encourage greater consumption of post-

exercise food/drink rewards. However, none of the above-mentioned studies focused 

on assessing the mechanisms underlying the potential relationship—although some of 

these researchers did highlight a potential role for the reflective system, through 

conscious justifications (i.e., licensing) (Beer et al., 2017; Fenzl et al., 2014). 

Licensing represents only one of at least three potential pathways (reflective, 

impulsive, and physiological) that could explain the link between exercise motivation 

and post-exercise snacking. As a result, further investigation is needed into the role 
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that exercise motivation plays in driving the reflective, impulsive, and physiological 

processes associated with exercise-related unhealthy snacking. In the following 

section, we present more detailed support for the role of exercise motivation with 

respect to each of these pathways.  

1.5 Potential Mechanisms Mediating the Relationship between 

Motivation for Exercise and Post-Exercise Unhealthy Snacking 

1.5.1. Motivation for Exercise and Reflective Licensing  

The activation of compensatory health beliefs, such as the licensing beliefs under 

scrutiny here, represent one potential mechanism through which exercise motivation 

may drive unhealthy snacking behaviours. In an article discussing the compensatory 

health beliefs model, Rabiau, Knäuper, and Miquelon (2006) outlined why individuals 

driven by controlled forms of motivation for health behaviours, such as exercise, may 

be more likely to hold compensatory health beliefs. These researchers proposed that 

individuals constantly seek to reach an equilibrium between maximising pleasure and 

minimising harm. Autonomously motivated exercisers are likely to satisfy both these 

goals simultaneously in exercise, autonomous motivation is associated with both 

positive affect and recognition of valued outcomes (Nix, Ryan, Manly, & Deci, 1999; 

Ryan & Deci, 2000). However, exercisers driven by controlled forms of motivation 

(i.e., who do not experience exercise as inherently pleasurable) are likely to activate 

conscious licensing beliefs involving hedonically pleasurable snacks to satisfy their 

unmet need for pleasure. Individuals who self-impose exercise (i.e., individuals driven 

by controlled forms of motivation) have been seen to perceive acute bouts of exercise 

as more stressful, tiring, and unenjoyable (Fenzl et al., 2014), which in turn, may act 

as justification for post-exercise rewards due to feelings of entitlement for completing 
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hard work (Kivetz & Zheng, 2006) or exerting greater effort (de Witt Huberts, Evers, 

& de Ridder, 2012).  

Preliminary support for the idea that autonomous motivation may minimise the 

endorsement of compensatory health beliefs arises from work by Miquelon, Knäuper, 

and Vallerand (2012), who found that autonomously motivated dieters were less likely 

to hold diet-specific compensatory health beliefs.  

Another reason why autonomously motivated exercisers—relative to those 

characterised by controlled motivation for exercise—may differ in their activation of 

compensatory beliefs is due to differences in goal balancing (i.e., the management of 

multiple activated goals) (Fishbach & Dhar, 2005). To manage multiple activated 

goals, an individual can choose to focus on a single goal or alternate between multiple, 

sometimes contradictory goals (Fishbach & Dhar, 2005). In a series of studies 

conducted by Fishbach and Dhar (2005), it was found that the likelihood of an 

individual switching to contradictory goals was dependent on the degree to which they 

focused on goal progress or on goal commitment. In their first study, Fishbach and 

Dhar observed that when individuals focused on their good progress toward a focal 

goal (i.e., losing weight), it subsequently liberated them to pursue an alternative, 

incongruent goal (i.e., a goal to eat a pleasurable but unhealthy chocolate bar). In the 

authors’ third study, however, it was observed that individuals who focused on goal 

commitment (i.e., maintained focus on the goal of studying, saving and health 

maintenance) were less likely to alternate to incongruent goals. Goal commitment is 

associated with a behaviour (e.g., exercise) being linked to one’s self-concept 

(Fishbach & Dhar, 2005), which is in line with autonomous forms of motivation, 

particularly integrated regulation (Deci & Ryan, 1985). Therefore, the pursuit of 
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contradictory goals (e.g., indulgent snacking) may become less alluring to those driven 

by more autonomous forms of motivation for exercise.  

In summary, individuals driven by autonomous forms of motivation for exercise 

may be less likely to engage in licensing beliefs around exercise and unhealthy 

snacking behaviours due to (a) simultaneously meeting the need for maximising 

pleasure and minimising harm during exercise, and (b) maintaining a focus on goal 

commitment rather than goal progress. However, further research is required to assess 

and confirm the existence of these pathways.  

1.5.2. Motivation for Exercise, Impulsivity, and Ego Depletion 

According to Muraven (2008), behaviours driven by controlled motivation require 

greater use of the limited pool of self-control resources that are available to 

individuals. Such self-control depletion may detract from individuals’ ability and/or 

motivation to refrain from further acts that require self-control (such as abstaining 

from the consumption of indulgent, unhealthy snacks in the aftermath of exercise). An 

abundance of research has provided support for the premise that self-control 

depletion—a state termed ego depletion—reduces individuals’ abilities to abstain 

from impulsive and pleasurable behaviour. It has been found, for example, that 

approach motivation towards reward-relevant symbols increases when in an ego 

depleted state (Schmeichel, Harmon-Jones, & Harmon-Jones, 2010).  

Neurological patterning may also differ through the exertion of self-control 

(Inzlicht & Gutsell, 2007). More specifically, acts of self-control have been shown to 

dampen the monitoring system in the brain associated with activating self-control and 

detecting discrepancies between an individual’s goals and current status (Inzlicht & 

Gutsell, 2007; Inzlicht & Schmeichel, 2012). At the same time, self-control acts may 

stimulate areas of the brain responsible for coding reward value (Wagner, Altman, 
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Boswell, Kelley, & Heatherton, 2013), suggesting that ego-depletion heightens the 

potential reward value of certain foods making them more desirable. However, it must 

be noted that recent research has found contrasting results in regards to ego-depletion 

increasing the reward value of food (Haynes, Kemps, & Moffitt, 2016c). Haynes et al. 

(2016c) observed no difference in the strength of potential rewards (i.e., desire to 

consume unhealthy snack foods) for participants in an ego-depletion condition in 

comparison to individuals in the non-depleted condition. However, Haynes et al. 

(2016c) did observe that participants in the ego-depletion condition reported lower 

motivation to control the consumption of unhealthy snack food intake during an ad 

libitum taste test, in comparison to individuals in the non-depleted condition. The 

reduced motivation to control unhealthy snack food intake mediated the relationship 

between depletion and higher snack food intake during a laboratory taste test. 

Together, these findings suggest that ego-depletion may not increase an individual’s 

likelihood of unhealthy snacking due to increasing the reward-value of food (i.e., 

increase desire strength), but instead may align with a reduction in motivation to 

control one’s behaviour, which partially supports the process model of ego-depletion 

proposed by Inzlicht and Schmeichel (2012).  

Studies have shown that increasing autonomous motivation through 

manipulations of choice and interest may improve self-regulatory performance 

(Legault & Inzlicht, 2013). In one study that supports this notion, it was demonstrated 

that students who completed a learning task under controlling conditions (i.e., with no 

choice) consumed more sugary snack foods (i.e., jelly beans) than a group of students 

who completed the same task under autonomy-supportive conditions (Magaraggia, 

Dimmock, & Jackson, 2013). Within an exercise context, researchers have also 

recently demonstrated that controlled exercise environments (i.e., where choice is 
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removed) may contribute to greater unhealthy food consumption post-exercise, when 

compared to a choiceful environment (Beer et al., 2017). Although the increase in 

unhealthy food intake in Beer et al.’s study may be attributed to licensing rather than 

ego depletion, further exploration of the associations between exercise motivation and 

impulsive processes is warranted.  

Of note, attitudinal factors might interact with self-control depletion in driving the 

consumption of unhealthy food/drinks. Individuals who are ego depleted after exercise 

and who also have positive attitudes regarding unhealthy food/drinks may be more 

susceptible to snack consumption. In support of this premise, Hofmann, Rauch, and 

Gawronski (2007) found that when self-control resources were limited (i.e., individual 

was in an ego depleted state), participants’ candy consumption was governed by 

automatic attitudes towards candy, whereby positive associations with candy predicted 

greater consumption. Therefore, individuals driven by controlled forms of motivation 

may be more susceptible to unhealthy snacking behaviours post exercise (i.e., in a state 

of ego-depletion) if they hold positive automatic associations with unhealthy snacks.  

1.5.3. Motivation for Exercise and the Physiological Regulation of Food/Drink 

Intake  

In addition to exercise motivation influencing cognitive (i.e., both impulsive and 

reflective) processes that promote unhealthy snack food/drink consumption, it is also 

possible that exercise motivation influences physiological processes that drive food 

consumption, demonstrating the potential interplay between the three proposed 

mechanisms. Although there is no direct evidence that motivation for exercise may 

influence post-exercise snack food/drink consumption through physiological 

pathways (i.e., through altering appetite-related peptides), there is indirect evidence to 

suggest that altering one’s expectations and beliefs—constructs that are aligned with 
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motivation—may subsequently influence the homeostatic regulation of food intake 

(Crum, Corbin, Brownell, & Salovey, 2011; Sim, Lim, Leow, & Cheon, 2018). In a 

recent study by Sim, Lim, et al. (2018), individuals who were induced to feel a sense 

of socioeconomic deprivation subsequently had an increase in the appetite-stimulating 

hormone ghrelin, together with lower ratings of fullness and satiety. In their study, 

participants completed two experimental trials in a randomised cross-over design. 

Participants completed a cognitive ability and aptitude test in both of the trials, but in 

only one of the trials were participants encouraged to feel low in their socioeconomic 

status. Following the ability and aptitude test, participants were presented with a 

chocolate milkshake that they were told to withhold from consuming. During this time, 

appetite hormones, including ghrelin, were measured to assess the cephalic phase of 

ingestion (i.e., the anticipation of food). Subsequently, participants were told to 

consume the milkshake in its entirety with appetite hormones measured 30 minutes 

after ingestion. When induced to feel low socioeconomic status, ghrelin measured 

during the cephalic phase of ingestion was significantly greater than baseline 

measurements of ghrelin. This increase in ghrelin was also greater in the manipulation 

condition (i.e., low socioeconomic status) in comparison to the control condition.  

In other research, Crum et al. (2011) observed that when one’s beliefs around 

calorie content of a milkshake was manipulated, ghrelin was also altered. Specifically, 

in the study by Crum et al., participants were given the exact same milkshake (i.e., 380 

calories) on two separate occasions under the pretence that the milkshakes differed in 

calorie content (i.e., one time was presented as an ‘indulgent treat’ with 620 calories, 

and the other time as a ‘sensible shake’ with 140 calories). Interestingly, when 

individuals believed they were consuming a highly indulgent shake, there was a 
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steeper decline in ghrelin relative to when they believed they were consuming a 

‘sensible shake’.  

The powerful effects of mindset on physiology have also been acknowledged in 

research by Crum and Langer (2007) on physical activity. In their study, cleaners from 

different hotels were either told nothing or were told that their work was good exercise 

and satisfied government-related ‘physical activity’ recommendations. Four weeks 

later, the intervention group believed they were getting significantly more exercise 

than before. This change in mindset was associated with a decrease in weight, blood 

pressure, body fat, waist to hip ratio, and BMI, in comparison to the group that was 

not given any information, without any measured changes in physical activity 

behaviour outside of work or significant changes in diet or substance use. Together, 

the studies conducted by Sim, Lim, et al., (2018), Crum et al., (2011), and Crum and 

Langer (2007), illustrate that influencing a person’s mindset has the potential to alter 

their biochemistry, highlighting the interplay of physiological and psychological 

determinants of energy intake.  

Acts of self-control have also been shown to lower blood-glucose levels (Gailliot 

et al., 2007), suggesting that glucose may be a physiological marker of ego depletion. 

In turn, it is well established that blood glucose is implicated in appetite regulation 

(Mayer, 1955). As the ingestion of glucose has been seen to counter the depleting 

effects usually observed in the sequential task paradigm (i.e., the paradigm often used 

to study ego depletion) (Gailliot et al., 2007; Gailliot, Michelle Peruche, Plant, & 

Baumeister, 2009), individuals with low blood glucose levels may be more driven to 

seek glucose rich food post-exercise. However, debate has arisen in relation to the 

potential role of glucose in ego depletion effects (see e.g., Ampel, Muraven, & McNay, 

2018), and within the context of exercise, blood glucose levels post-exercise have not 
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been seen to differ between individuals exercising under autonomously supportive 

conditions and those under controlling conditions (Beer et al., 2017). Given the 

paucity of research in this area, further research is recommended to identify potential 

relationships between exercise motivation, ego depletion, and blood glucose.  

Lastly, it has been established that stress is a notable contributor to food choice 

and quantity (Dallman, 2010; Lim, Sim, Forde, & Cheon, 2018; Rutters, 

Nieuwenhuizen, Lemmens, Born, & Westerterp‐Plantenga, 2009), with stress 

increasing individuals’ preference for foods high in fat and/or sugar (Roberts, 

Campbell, & Troop, 2014). The stress response encompasses the stimulation of the 

sympathetic nervous system (the fight-flight-freeze response) and increased activity 

of the hypothalamic-pituitary-adrenal (HPA) axis (Kunz-Ebrecht, Mohamed-Ali, 

Feldman, Kirschbaum, & Steptoe, 2003). Increased activity of the HPA axis leads to 

the secretion of glucocorticoids, such as cortisol, along with numerous other 

hormones, neuropeptides, and neurotransmitters (Herman et al., 2003). Cortisol, in 

particular, has been identified as a contributor to increased food consumption (George, 

Khan, Briggs, & Abelson, 2010), as it is associated with enhancing appetite in order 

to replenish fuel supplies (McEwen, 2005).  

According to Weinstein and Ryan (2011), controlled forms of motivation for 

exercise are more likely to induce stress for at least four reasons. First, individuals 

driven by controlled forms of motivation are less likely to process the negative 

emotions (e.g., fear, worry, anxiety, restlessness etc.) that arise from a stressful 

situation. Over time, this suppression of emotion may contribute to increased stress 

and decreased emotional and physical health. Second, individuals governed by 

controlled motivation are more likely to perceive stressors as threats rather than 

challenges, and to approach situations defensively. One’s interpretations and 
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appraisals of stressors are likely to carry downstream consequences for physiological 

drivers of food consumption. It has been established, for example, that one’s mindset 

toward stress (i.e., perceiving that stress is enhancing vs. debilitating) influences 

cortisol responses to stressors (Crum, Salovey, & Achor, 2013). Third, controlled 

motivation reflects the idea that one is pursuing an experience out of pressure (internal 

or external), which in itself can be stressful. In the context of exercise, participants 

with more controlled forms of motivation have reported higher levels of psychological 

distress and fatigue and lower levels of enjoyment in response to an acute bout of 

exercise (Fenzl et al., 2014). Fourth, controlled motivation is likely to align with 

characteristics, goals, and experiences that further induce stress. For example, 

controlled motivation has been associated with dispositional constructs that are 

maladaptive in relation to stress, such as public self-consciousness and type A 

personality (Deci & Ryan, 1985). Support for the notion that controlled, in comparison 

to autonomous, forms of motivation may increase stress responses arises from studies 

showing that controlling teachers evoke a greater cortisol response in students then 

autonomy supportive teachers (Reeve & Tseng, 2011). In addition, dancers reporting 

greater satisfaction of the three basic psychological needs, which are known to foster 

more autonomous forms of motivation (Ryan & Deci, 2000), have also reported lower 

cortisol responses and anxiety intensity (Quested et al., 2011).  

Appetite regulating hormones (e.g., ghrelin), glucose, and stress hormones (e.g., 

cortisol), represent three examples of physiological pathways through which 

motivation for exercise may play a role in governing unhealthy snack food/drink 

choices. Although there is evidence to suggest that exercise motivation may influence 

post-exercise eating behaviours (Beer et al., 2017; Fenzl et al., 2014), further research 
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is needed to examine how exercise motivation may influence the mechanisms 

underlying such behaviours.  

1.6  Interventions to Reduce Unhealthy Snacking in Association with 

Exercise  

Understanding pathways through which exercise might influence unhealthy 

snacking may provide important insight into how health care professionals can tailor 

preventative strategies and interventions to promote individuals’ health and wellbeing. 

One approach is to educate exercisers about the prevalence and dangers of 

compensatory eating behaviours, and to provide them with motivational support to 

avoid compensatory eating through behaviour change tools. Indeed, interventions that 

combine both exercise and nutritional components often improve health and wellbeing 

to a greater extent than exercise-only interventions, both in the short-term and long-

term (Johns, Hartmann-Boyce, Jebb, & Aveyard, 2014). It is noteworthy that many 

individuals do not reach their desired health and wellbeing goals in exercise-only 

interventions, particularly in relation to weight loss (Finlayson et al., 2011; King et al., 

2008). One possible reason for the relatively weaker benefits from exercise-only 

interventions may be due to compensatory eating before or after exercise. In fact, in 

one recent study it was reported that 75% of undergraduate students engage in 

compensatory eating around exercise (Moshier et al., 2016). Although physiological 

pathways of appetite regulation (such as hunger) could play a role in managing energy 

balance following exercise (Hall et al., 2012; Murphy & Bloom, 2006), it is more 

likely that psychological pathways are responsible for hedonic snacking behaviours 

(Cleobury & Tapper, 2014; Verhoeven et al., 2015; Werle et al., 2011). Therefore, 

interventions targeted at reducing compensatory eating around exercise could focus 
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on addressing the cognitive pathways addressed previously in this chapter (i.e., 

impulsive and reflective determinants of compensatory snacking).  

Promising results have emerged from interventions targeting impulsive pathways 

to food consumption (Lawrence et al., 2015; Stice, Yokum, Veling, Kemps, & 

Lawrence, 2017), especially for individuals low in state (Haynes, Kemps, & Moffitt, 

2015b) or trait (Haynes, Kemps, & Moffitt, 2015a) inhibitory control. For example, 

Lawrence et al. (2015) found that participants who had been trained in simple 

inhibitory motor responses to unhealthy snack food stimuli reported greater weight 

loss, more significant reductions in daily energy intake, and reduced liking towards 

high-energy dense foods, in comparison to individuals who did not receive the 

response inhibition training. Although not in the context of eating around exercise, 

these studies highlight the importance of implicit associations and impulse control in 

managing dietary choices. Yet, even with high levels of self-control, one may still 

choose to engage in unhealthy snacking behaviours due to (a) the attitudes and beliefs 

that they hold (Honkanen et al., 2012), (b) strong desires to consume unhealthy snack 

food items (Haynes et al., 2016c), and/or (c) a low motivation to control snack food 

intake (Haynes et al., 2016c). Therefore, another possibility for interventions aiming 

to decrease compensatory snacking around exercise would be to focus on the reflective 

system (i.e., licensing beliefs). This system has frequently been suggested as the key 

pathway facilitating the consumption of unhealthy foods and/or drinks around exercise 

(Beer et al., 2017; Fenzl et al., 2014; McCaig et al., 2016; Sim, Lee, et al., 2018; Werle 

et al., 2015). However, to date, no studies have been conducted to investigate whether, 

and to what extent, licensing beliefs around exercise and unhealthy snacking are 

modifiable. If modifiable, it is yet to be determined whether complementing an 
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exercise intervention with information and behaviour change tools to avoid 

compensatory eating improves intervention results. 

Information about compensatory eating and the provision of behaviour change 

tools may optimise dietary choices around exercise for a number of reasons. One 

possibility is that an individual’s knowledge and awareness of the pros and cons of a 

healthy versus unhealthy diet and subsequent health implications of their dietary 

choices may increase, leading to better choices (Brinberg, Axelson, & Price, 2000; 

Klohe-Lehman et al., 2006). In theory, including education on the prevalence of 

compensatory eating behaviours around exercise (Moshier et al., 2016), and the 

potential mechanisms through which compensatory eating may occur—such as 

holding licensing beliefs—may draw an individual’s awareness to how compensatory 

beliefs around unhealthy snacking and exercise may undermine long-term health and 

wellbeing goals. Having greater awareness of the negative implications of an 

unhealthy diet may also act to decouple beliefs that the energy expended during 

exercise can compensate for the energy consumed from unhealthy snack foods and 

drinks. Considering that an individual’s ability to predict energy expenditure from 

exercise and/or energy intake from food is notoriously inaccurate (Block et al., 2013; 

Brown et al., 2016; Brunstrom et al., 2018; Harris & George, 2010; Willbond et al., 

2010), such an approach may be beneficial for lowering the rate, or quantity, of 

compensatory snack food/drink consumption around exercise.  

Individuals who make healthier food choices tend to base their decisions on the 

healthiness of the foods rather than the taste attributes of food (Hare, Camerer, & 

Rangel, 2009). Therefore, having information and behaviour change techniques to 

support the avoidance of unhealthy food choices around exercise may also motivate 

individuals to maintain their focus on the health attributes of food, rather than the 
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possible hedonic pleasure and taste value of food (Demos et al., 2017). In support of 

this notion, Demos et al. (2017) found that even after accounting for an individual’s 

taste preferences, obese individuals within an integrative weight-loss intervention (i.e., 

including exercise, diet, and behavioural therapy) increased the degree to which health 

factored into their food choices during a food choice decision-making task, which was 

originally developed for the assessment of the neuro-economics of self-control (Hare 

et al., 2009). According to Cleobury and Tapper (2014), the primary reason for the 

consumption of unhealthy snack foods in overweight and obese individuals is due to 

the food looking or smelling tempting; therefore, maintaining one’s focus on the health 

attributes of food, rather than temptation and pleasure attributes, may in turn minimise 

the risk of consuming unhealthy snack foods and drinks around exercise. Shifting 

one’s motivational focus toward the health value of food may also reduce the 

engagement of licensing beliefs, because such a focus is likely to diminish 

motivational strain between long-term goals and short-term food-related gratifications 

(which are most often based on hedonic/taste properties) (de Witt Huberts et al., 2014).   

It is important to acknowledge that only providing information about 

compensatory snacking behaviours and beliefs may be insufficient to elicit change, as 

knowledge alone does not always translate into behaviour (Kaufer-Horwitz et al., 

2014). Indeed, individuals may continue to make unhealthy food choices before or 

after exercise even with the awareness of their negative health implications due to 

perceived barriers (i.e., lack of time, willpower, daily habit) (de Mestral, Khalatbari-

Soltani, Stringhini, & Marques-Vidal, 2017). Therefore, also including behaviour 

change tools that help integrate information and translate intention into behaviour, 

even when confronted with potential barriers (Armitage, 2004; Michie, Abraham, 

Whittington, McAteer, & Gupta, 2009), may aid individuals in minimising unhealthy 
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snacking behaviours around exercise. Dozens of behaviour change techniques exist 

for exercise and diet interventions (Michie et al., 2011); some techniques, however, 

such as self-monitoring, have been shown to be especially influential in promoting 

desirable health and wellbeing results from interventions (Dusseldorp, van 

Genugten, van Buuren, Verheijden, & van Empelen, 2014; Michie et al., 2009). On 

this basis, research is recommended to explore the effects of exercise interventions 

that include key behaviour change techniques as well as information about 

compensatory beliefs (i.e., licensing) and compensatory eating behaviours. At 

present, no such intervention has been undertaken in this area.  

1.7  Assessment of Compensatory Snacking Around Exercise  

To assess the effectiveness of any intervention aimed at reducing compensatory 

snacking around exercise, instruments that accurately capture licensing beliefs are 

needed. Instruments used previously to assess exercise and compensatory eating 

include: diet-specific compensatory health beliefs (Radtke, Kaklamanou, et al., 2014), 

five items assessing compensatory health beliefs related to dieting and weight-loss 

originally from the Compensatory Health Beliefs Scale (Knäuper et al., 2004), the 

Diet-related Compensatory Health Beliefs Scale—a tool used to assess diet-related 

compensatory health beliefs specifically associated with exercise (Poelman, Vermeer, 

Vyth, & Steenhuis, 2013), and the Compensatory Eating Motives Questionnaire—a 

self-report instrument designed to measure the different motives (reward, recovery, 

and relief) for compensatory eating behaviours around exercise (Moshier et al., 2016).  

Although these instruments contain items that capture compensatory beliefs 

around eating and/or exercise, some of the instruments may not be ideal for the 

assessment of specific licensing pairings between exercise and unhealthy snacking for 

a number of reasons. For example, the Compensatory Health Beliefs Scale (Knäuper 
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et al., 2004) measures compensatory beliefs in relation to various areas of health (i.e., 

substance use, sleeping habits, stress and weight management), rather than having a 

focus on exercise and snacking. Likewise, the instrument used by Radtke, 

Kaklamanou, et al. (2014) only contains one item assessing the food-exercise pairing. 

Although the Diet-related Compensatory Health Beliefs Scale used by Poelman et al. 

(2013) contains four items assessing the food-exercise pairing, these items focus on 

how a healthy diet/smaller portion sizes may compensate for minimal exercise, rather 

than the other way round (i.e., how exercise can compensate for unhealthy food 

choices). Moshier et al. (2016) provided a more detailed assessment of the 

compensatory food-exercise pairing in their Compensatory Eating Motives 

Questionnaire; their instrument contains three subscales (reward, recovery, and relief) 

with seven items assessing rewarding motives around exercise and compensatory 

eating. However, this instrument assesses food generally, rather than unhealthy 

snacks, and in addition, does not examine beliefs about the consumption of unhealthy 

drinks following exercise. An assessment of drink consumption is important in light 

of the negative effects that many drinks can have on health (Malik, Popkin, Bray, 

Després, & Hu, 2010).  

On the basis of the issues highlighted above, a measurement tool that assesses 

licensing beliefs around unhealthy snack foods/drinks and exercise is warranted so 

that changes in beliefs during interventions (i.e., exercise and compensatory eating 

avoidance interventions) can be accurately assessed.   

1.8  Summary and Statement of the Problem 

Despite the array of positive health benefits associated with regular exercise, 

unhealthy food and drink consumption in anticipation, or in the aftermath, of an 

exercise session may counteract at least some of these benefits. Unhealthy snacking 
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around exercise may occur through psychological (reflective and impulsive systems) 

and/or physiological pathways. Exploring these pathways may (a) provide a deeper 

understanding as to why compensatory eating occurs, and (b) enable health 

professionals to effectively devise interventions and strategies to support individuals 

in avoiding unhealthy eating/drinking behaviour. Furthermore, it is important to 

recognise that certain factors may influence these pathways, and one such factor is an 

individual’s motivation toward exercise (Dimmock et al., 2015; Fenzl et al., 2014). 

Further research is required to confirm whether, and to what extent, exercise 

motivation plays a role in each of the potential pathways to compensatory snacking 

behaviours around exercise. In addition, research is needed to explore the feasibility 

and effectiveness of exercise interventions containing information and motivational 

support for the avoidance of compensatory snacking behaviours around exercise. Such 

interventions may hold promise as convenient, cost-effective, and time efficient 

methods to optimise health benefits from exercise interventions.  

1.9  Research Aims  

The specific aims of this thesis include: 

 To explore whether, and to what degree, exercise motivation can predict 

reflective licensing for the consumption of unhealthy snack foods and drinks 

and implicit positive affective attitudes towards unhealthy snack foods/drinks 

following an acute bout of exercise. 

 To determine the feasibility of a compensatory eating avoidance program 

(CEAP) alongside an 8-week exercise intervention in terms of recruitment, 

retention, dose, and acceptability. 

 To examine the efficacy of CEAP alongside an 8-week exercise intervention 

for improving (a) licensing beliefs around unhealthy snacking and exercise and 
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eating behaviours around exercise, together with (b) health and fitness 

outcomes including resting heart rate, blood pressure, body composition, 

fasting blood glucose and cardiovascular fitness. 

 To evaluate aspects of construct validity (structural, external and 

generalisability validity) of the Exercise-Snacking Licensing Scale (ESLS), an 

instrument constructed and used for the purpose of this thesis to specifically 

assess compensatory licensing beliefs around exercise and unhealthy snacking.   
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1.10 Organisation and Structure of Thesis 

 

Following this Literature Review, Summary and Statement of the Problem and 

Research Aims, Chapters 2, 3 and 4 address the aims of this thesis as stated above, 

with Chapters 2, 3 and 4 based on manuscripts that have been published in peer-

reviewed journals. The last chapter, General Discussion (Chapter 5), presents the 

overarching findings of this thesis including implications and directions for future 

research.
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Chapter 2: “I deserve a treat”: Exercise motivation 

as a predictor of post-exercise dietary licensing 

beliefs and implicit associations toward unhealthy 

snacks 

 

 

 

As based on a manuscript published in Psychology of Sport & Exercise: 

 

West, J. S., Guelfi, K. J., Dimmock, J. A., & Jackson, B. (2017). “I deserve a 

treat”: Exercise motivation as a predictor of post-exercise dietary licensing beliefs and 

implicit associations toward unhealthy snacks. Psychology of Sport & Exercise, 32, 

93–101. doi:10.1016/j.psychsport.2017.06.007   
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2.1  Abstract  

The aim of this study was to explore whether exercise motivation predicted two 

of the potential mechanisms that may explain why individuals engage in unhealthy 

compensatory snack consumption following exercise; specifically (a) post-exercise 

conscious licensing beliefs, and (b) post-exercise implicit attitudes toward unhealthy 

snacks. One hundred and nineteen healthy participants completed a 40-minute session 

of moderate intensity stationary cycling, and subsequently completed measures of 

explicit licensing and implicit associations toward unhealthy snack foods and drinks. 

Individuals driven by more controlled (relative to autonomous) forms of exercise 

motivation reported greater compensatory licensing beliefs (Est = -0.085, p < 0.001) 

even after accounting for a number of relevant covariates. No significant relationship 

emerged between exercise motivation and implicit associations toward unhealthy 

snacks (Est = 0.122, p = 0.812). The findings of this study demonstrate that exercise 

motivation may predict conscious licensing beliefs toward unhealthy snack foods and 

drinks post-exercise. Understanding the modifiable factors – such as exercise 

motivation – that predict post-exercise dietary beliefs is important for supporting 

individuals’ weight loss and health goals.  

  

Key words: compensatory snacking, compensatory health belief, justification, 

nutrition, physical activity  
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2.2  Introduction 

Healthy eating and participation in regular exercise are important components of 

a healthy lifestyle, and both are recommended for promoting physical wellbeing 

(Fisher et al., 2011). However, given the widespread availability of indulgent, high-

calorie food and drink options (e.g., confectionary, junk food, soda/soft drinks), 

overcompensating with these types of foods and drinks prior to, or following exercise 

may undermine health and weight loss/management goals in some individuals (King 

et al., 2007; Werle et al., 2015). In particular, the consumption of unhealthy foods and 

drinks following an exercise session as a compensatory behaviour could counter some 

of the benefits of exercise, and explain, at least in part, the variation in weight-loss 

responses to exercise regimes (Finlayson et al., 2011; King et al., 2008).  

Recently, researchers have proposed that an individual’s motivation for exercise 

may be important in determining post-exercise intake of hedonically pleasurable snack 

foods and drinks (Dimmock et al., 2015; Fenzl et al., 2014). In line with such work, 

we contend that the extent to which individuals endorse autonomous (relative to 

controlled) motives for exercise may influence their likelihood of compensatory 

unhealthy snacking following exercise. According to Self-Determination Theory 

(SDT; Deci & Ryan, 1985; Ryan & Deci, 2000), autonomous motivation refers to goal 

pursuit due to personal importance of the activity (i.e., identified regulation), 

alignment of the activity with one’s core values (i.e., integrated regulation), and/or due 

to inherent enjoyment of the activity (i.e., intrinsic motivation). Controlled motivation, 

on the other hand, refers to goal pursuit that is driven by internally imposed pressures 

(e.g., avoiding guilt; introjected regulation) or externally imposed pressures (e.g., to 

obtain reward or avoid punishment; external regulation). 
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Little is known about the potential relationship between motivation for exercise 

and post-exercise consumption of unhealthy foods and drinks. However, supporting 

evidence for a relationship between motivation and snacking responses comes from a 

recent study in which participants with varying motivations for exercise completed a 

cycling activity labelled as either ‘fat-burning’ or ‘endurance’ training, and were then 

offered the opportunity to eat unhealthy snacks (i.e., a large bowl of pretzels) ad 

libitum (Fenzl et al., 2014). The researchers reported a significant interaction between 

motivation for exercise and exercise framing on snack intake. Most interesting from 

our perspective, however, was an overall main effect for exercise motivation on intake, 

such that participants who possessed controlled forms of motivation for exercise 

consumed more unhealthy snacks than those individuals possessing autonomous 

motivation. Influencing one’s motivation for exercise through framing a walk as 

‘exercise’ rather than ‘fun’ – a component of intrinsic motivation, and the most 

autonomous form of motivation (Deci & Ryan, 1985) – has also been associated with 

greater post-exercise food intake from hedonically pleasurable foods (Werle et al., 

2015). However, further investigation, through the lens of SDT, is still needed 

considering that this study did not account for participants that may perceive exercise 

to be fun in and of itself (i.e., be intrinsically motivated to exercise).  

2.2.1. Mechanisms Linking Exercise Motivation and Post-exercise Snacking  

2.2.1.a.  Reflective system: Self-licencing.   

There are several pathways through which one’s motivation for exercise may 

influence unhealthy post-exercise snacking. One such pathway is through the 

reflective cognitive system, which is characterised by conscious, deliberate, and 

effortful processes that operate relatively slowly (Honkanen et al., 2012; Strack & 

Deutsch, 2004). Research has shown that conscious justifications may be employed to 
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alleviate cognitive dissonance that can arise when an individual is confronted with a 

conflict of either fulfilling immediate desires (e.g., consuming indulgent snack 

foods/drinks) or maintaining focus on long-term goals (e.g., losing weight or 

optimising health) (Knäuper et al., 2004). The cognitive strategy of licensing oneself 

to short-term gratifications following a healthy behaviour, may occur if an individual 

holds the compensatory belief that the negative effects of one behaviour, such as 

snacking on unhealthy foods/drinks, can be reversed or ‘neutralised’ by engaging in 

healthy behaviours, such as exercise (Knäuper et al., 2004; Rabiau et al., 2006). In 

addition, previous work has shown that exercise and food, in particular, may be 

commonly paired in a compensatory belief system (Moshier et al., 2016; Poelman et 

al., 2013).  

In line with reasoning by Dimmock and colleagues (2015), individuals who 

experience the unpleasant pressures associated with controlled forms of exercise 

motivation may be more likely to activate compensatory licensing beliefs after an 

exercise session. Involvement in activities governed by controlled motivation are 

likely to be accompanied by avoidance urges due to a lack of internalisation of the 

activity (Ryan, Patrick, Deci, & Williams, 2008), and consequently, individuals with 

controlled exercise motivation might feel that they are deserving of (hedonically 

pleasurable food/drink) rewards post-exercise. In fact, the pursuit of a reward, either 

internally or externally imposed, is aligned with definitions of controlled motivation 

(Ryan & Deci, 2000). In contrast, exercise that is pursued for autonomous reasons is 

more likely to be perceived as a reward in itself, and so compensatory beliefs are less 

likely to be needed post-exercise to satisfy hedonic goals. Support for these general 

principles comes from work indicating that activities requiring more effort 
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(perceptions of which are related to controlled motivation) are linked to licensing 

behaviours (de Witt Huberts et al., 2012; de Witt Huberts et al., 2014).  

2.2.1.b.  Impulsive system.   

In addition to the reasoned, consciously-mediated mechanism discussed above, it 

is possible that impulsive cognitive processes, which occur effortlessly due to 

automatic associations held in memory (Gawronski & Bodenhausen, 2006), might also 

be responsible for an association between exercise motivation and post-exercise 

snacking responses. Exercise driven by controlled motivation requires greater self-

control resources (Muraven, 2008), and as such, this type of exercise motivation is 

likely to undermine individuals’ capacities for self-control following exercise (see 

Baumeister & Heatherton, 1996). Under conditions of self-control depletion, 

individuals are less able to override impulses, and their behaviour is oriented toward 

immediate gratifications rather than long-term goals (Inzlicht & Schmeichel, 2012). 

In support of this reasoning, depleted self-control strength has been associated with 

increased consumption of unhealthy, hedonically pleasurable foods (e.g., ice cream) 

(Vohs & Heatherton, 2000).  

Importantly, the effect of self-control depletion on food consumption is likely to 

be moderated by implicit attitudes toward foods. Low self-control strength increases 

individuals’ reliance on impulsive cognitive processes (Hofmann et al., 2009), so 

measures of these impulsive processes are likely to be predictive of behavioural 

responses under conditions of low self-control (see e.g., Hofmann, Rauch, & 

Gawronski, 2007). In one notable study on this issue, it was found that weight gain of 

participants over a one year period was predicted by an interaction effect between low 

inhibitory capacity and implicit preferences for snack foods (Nederkoorn, Houben, 

Hofmann, Roefs, & Jansen, 2010). For at least two reasons, individuals who possess 
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controlled exercise motivation may be more susceptible to impulsive cognitive 

operations that conduce toward unhealthy snacking post-exercise. First, these 

individuals may be more likely to have developed a structural network in memory 

between exercise and reward stimuli (such as snack food), since their motivation for 

exercise is governed by either internally or externally imposed rewards and 

punishments. If snacks are repeatedly used as a post-exercise reward, then the 

impulsive cognitive system will make ideas and beliefs about snack foods accessible 

after exercise. A second reason why exercise motivation may influence impulsive 

cognitive processes regarding snacking relates to automatic evaluations of hedonically 

pleasurable food. According to the hedonic principle, one of the most significant 

motivational principles throughout the history of psychology (Higgins, 1998), people 

like to approach pleasure and avoid pain. Our impulsive cognitive system seems to be 

hard wired to this principle, such that when discomfort is experienced, objects that can 

alleviate such discomfort are automatically evaluated more positively than usual. For 

instance, Ferguson and Bargh (2004) discovered that thirsty participants exhibited 

more positive automatic evaluations of goal-relevant objects (e.g., ‘juice’) than 

participants who were not thirsty. It is possible, then, that individuals who experience 

exercise as unpleasant and unenjoyable (i.e., experiences aligned with controlled 

exercise motivation) may be more likely to automatically evaluate hedonically 

pleasurable items, such as snack foods, more positively post-exercise.    

The aim of the current study was to explore the extent to which exercise 

motivation – assessed in line with SDT constructs – directly predicted (a) post-exercise 

reflective licensing toward unhealthy, hedonically pleasurable snack foods and drinks, 

and (b) post-exercise implicit positive affective attitudes toward these snack foods and 

drinks (see Figures 2.1 & 2.2 for illustration of the models tested). Controlling for 
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relevant covariates (e.g., cognitive restraint, food-related self-control), we predicted 

that individuals who typically experience more controlled motivation for exercise 

would – in response to a standardised bout of moderate intensity exercise – more 

strongly endorse explicit licensing beliefs toward unhealthy post-exercise snacking, 

and hold more positive implicit affective attitudes toward these snacks post-exercise. 

We aimed to control for the possible influence of exercise motivation on the intensity 

of exercise by providing specific intensity-related instructions to participants. Hence, 

we hypothesised that exercise motivation would directly predict the dependent 

variables (implicit and explicit attitudes), but not indirectly predict them through 

workout intensity variables (i.e., rated perceived exertion, blood lactate, and %HRmax).  
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Figure 2.1 Relationships estimated between exercise motivation and post-session explicit licensing  

Note. Dashed variables/lines represent covariates. Gender and typical physical activity levels were also included as potential covariates; 

however, they are excluded from the model given that they were not of primary conceptual interest.  
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Figure 2.2 Relationships estimated between exercise motivation and post-session implicit associations (i.e., mean response latency 

scores on the GNAT)  

Note. Dashed variables/lines represent covariates. Gender and typical physical activity levels were also included as potential covariates; 

however, they are excluded from the model given that they were not of primary conceptual interest.  



44 

 

2.3  Methods 

2.3.1 Participants 

One hundred and nineteen healthy participants (63 males, 56 females) were 

recruited to participate in this study (mean ± SD; age 20.53 ± 2.82 yr.; BMI 22.19 ± 

3.31 kg/m2). Participants were volunteers aged 18 – 40 years and were students 

enrolled in an undergraduate Faculty of Science course at the authors’ institution. For 

participating in the study volunteers received course credit. Exclusion criteria were 

any pre-existing conditions that caused pain or prohibited exercise, a diagnosed eating 

disorder, or pregnancy.  

2.3.2 Experimental Protocol 

Having been informed about their rights (e.g., confidentiality of data, right to 

refuse any question and/or withdraw at any time), written consent was obtained from 

all participants before testing commenced. Participants were blinded to the true aims 

of the study, and were instead informed that the aim of the study was to investigate 

the effects of exercise on the ability to maintain focus and concentration on visual 

stimuli. The procedures were approved by the Human Research Ethics Committee at 

the authors’ institution. Participants attended a 2-hour session in groups of 5 – 10 

people. All sessions commenced at 1500 h, with participants instructed to refrain from 

(a) exercise and alcohol for 24 h prior to the session, (b) caffeine on the day of the 

experiment, and (c) any food or drink, other than water, after 1200 h. Upon arrival to 

the laboratory, each participant was allocated a desktop computer and given 10 min to 

complete demographic details (e.g., age, gender, ethnicity, height, weight) and 

instruments assessing motivation for exercise, leisure-time physical activity levels, 

food-related self-control, and ratings of perceived hunger. Participants then completed 
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a Go/No-Go Association Task (GNAT) (Nosek & Banaji, 2001) to assess (pre-

exercise) implicit associations to unhealthy, energy-dense snack foods and drinks (for 

more details, see the ‘Measures’ section).  

After completing pre-exercise self-report measures, participants moved to a 

separate laboratory where a standardised amount of water was provided (150 mL) and 

a capillary blood sample (35 L) was taken from the fingertip for assessment of 

baseline blood glucose and lactate concentrations (ABL 735; Radiometer, 

Copenhagen, Denmark). These blood assessments were taken to ensure that 

participants had conformed to the pre-session feeding instructions and were well 

rested. Participants were then fitted with a heart rate monitor (Polar HR monitor; Polar, 

Kempele Finland) and were allocated an upright stationary cycle ergometer (MaXx 

series, KH-805; Nordic Fitness) to complete 40 min of exercise. For the exercise 

session, participants were instructed to cycle at a moderate intensity where they could 

noticeably feel an increase in heart rate (HR) and breathing rate, but still be able to 

comfortably hold a conversation. The instructions for the exercise were delivered 

using an audio track that had been pre-recorded prior to testing to ensure 

standardisation between sessions. To provide novelty and engagement, each session 

commenced with 5 min of low-intensity pedalling to warm up, followed by: 

1) 5 min of continuous moderate-intensity cycling at a target rating of perceived 

exertion (RPE; Borg, 1982) of 13–14.  

2) 5 min of intermittent sprints (repeats of 15 sec sprint, 45 sec recovery). 

3) 5 min of continuous moderate-intensity, as above. 

4) 5 min hill climbs with self-regulated resistance (repeats of 30 sec hill climb, 

30 sec recovery). 

5) 5 min of continuous moderate-intensity, as above. 
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6) 5 min of intermittent sprints (repeats of 15 sec sprint, 45 sec recovery). 

Each session concluded with 5 min of low-intensity pedalling to cool-down. Sessions 

were under constant supervision, with HR monitored throughout.  

 Upon completion of the exercise session, participants were asked to rate their 

perceived exertion for the overall workout to confirm that they had worked within a 

moderate intensity, and consumed a standardised glass of water (150 mL). Sampling 

of capillary blood (35 L) was repeated to measure post-exercise lactate 

concentrations. Participants then returned to their allocated desktop computer and 

completed a repeat assessment of perceived hunger, followed by the GNAT to 

investigate post-session implicit associations towards unhealthy snack foods and 

drinks. Before departing, participants completed instruments assessing (a) their 

explicit post-exercise licensing perceptions (associated with unhealthy snack 

foods/drinks), (b) their cognitive restraint, and (c) their typical instrumental and 

affective attitudes toward the unhealthy snack foods/drinks presented in the GNAT. 

These instruments were administered following the GNAT to avoid the contamination 

of results on the implicit attitude measure due to pattern activation effects from the 

self-report measures. Participants were informed about the true purpose of the study 

via email at the close of data collection.  

2.3.3 Measures 

2.3.3.a. Physical Activity Participation.  

Participants reported their typical weekly leisure-time physical activity using the 

Godin-Shephard’s Leisure Time Physical Activity Questionnaire (GSLTPAQ) (Godin 

& Shephard, 1985). Specifically, participants identified the number of times per week 

that they typically engaged in mild, moderate, and strenuous bouts of physical activity 

(lasting at least 15 minutes in duration). A composite physical activity score was 
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derived using the following formula: (number of mild sessions x 3) + (number of 

moderate sessions x 5) + (number of strenuous sessions x 9). 

2.3.3.b. Explicit Post-Exercise Licensing of Unhealthy Snack Foods/Drinks.  

Although measures of compensatory health beliefs in relation to dietary 

behaviours and exercise participation exist (Moshier et al., 2016; Poelman et al., 

2013), there was no existing instrument that specifically assessed participant licensing 

perceptions with respect to unhealthy snack food/drink consumption following 

exercise. Accordingly, a 6-item scale was developed, the Exercise-Snacking Licensing 

Scale (ESLS), in line with previous research (Moshier et al., 2016; Poelman et al., 

2013). The final 6 items were derived from an initial pool of 30 items (see Appendix 

C for all items). Prior to administering the instrument, external experts (10 academics 

with research expertise in the area of exercise and/or nutrition) were asked to (a) rate 

the representativeness of each of the six questions, on a scale ranging from -2 (very 

poor) to 2 (very good), and (b) specify whether the question was easily understood, by 

highlighting ‘yes’ or ‘no’ with the option of leaving a comment. Mean ratings for all 

six of the final items were between 1.17 and 2 (indicating favourable ratings of item 

representativeness), and the items were rated as being easily understood in 96% of 

responses. Using the common stem, “After engaging in exercise…”, participants 

responded to the six ESLS items on a 7-point scale ranging from 1 (strongly disagree) 

to 7 (strongly agree). An example item is “I feel that I can reward myself with 

unhealthy drinks” (all items are presented in Table 2.1; note two reverse-scored items). 

An aggregate explicit licensing score for the ESLS was calculated, with higher scores 

reflecting greater licensing of unhealthy snacking following exercise. Given that this 

instrument was created for the present study, we performed item-level analyses to 

ensure that there were no problematic distributional properties associated with scores 
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derived from this instrument. Item-level skewness and kurtosis values, as well as inter-

item correlations, are presented in Table 2.1. At a composite-level, scores derived from 

this instrument displayed good evidence of internal consistency (α = .78). 
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 Table 2.1 Descriptive statistics for, and correlations between, individual explicit post-exercise licensing items on the ESLS (n = 107) 

Note. ** = p < .01, * = p < .05. ESLS = Exercise-Snacking Licensing Scale. R = Indicates reversed item (reversed prior to the correlations 

shown). Skew / Kurt = skewness and kurtosis estimates.  

Item Mean SD Skew / Kurt 2 3 4 5 6 

1.  I feel that I can reward myself with unhealthy drinks 2.85 1.63 0.55 / -0.58 0.25* 0.64** 0.36** 0.10 0.26** 

2.  I feel that I can allow myself to consume unhealthy  

snacks 
3.43 1.60 0.16 / -0.86 -- 0.55** 0.59** 0.40** 0.19 

3.  I feel that I can allow myself to consume unhealthy 

drinks 
3.03 1.54 0.43 / -0.62  -- 0.33** 0.40** 0.43** 

4.  I think I can have unhealthy snacks because I’ve 

earned them 
2.96 1.61 0.55 / -0.53   -- 0.17 0.11 

5.  I focus on avoiding unhealthy snacks (R) 3.54 1.62 0.37 / -0.37    -- 0.84** 

6.  I focus on avoiding unhealthy drinks (R) 3.36 1.81 0.32 / -0.85     -- 
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2.3.3.c. Implicit Associations Toward Unhealthy Snack Foods/Drinks.  

A GNAT (Nosek & Banaji, 2001) using a randomised pictorial and word-based 

stimuli was developed and administered to assess implicit associations between 

‘pleasant’ words and photos of unhealthy, energy-dense snack foods and drinks. 

Briefly, the GNAT involved individuals hitting the spacebar (Go) when either words 

belonging to the category ‘pleasant’ (e.g., “delicious”, “tasty”) (Lebens et al., 2011), 

or pictures of commonly consumed unhealthy snack foods and drinks 

(lollies/confectionary, chocolates, potato chips, donuts, cupcakes, biscuits, soft 

drinks/soda, and high-fat drinks) were displayed on the computer screen. At the same 

time, participants were instructed to not respond (i.e., press no key; No-Go) to 

‘distractor’ pictures of items with a neutral affective rating score between 4.5 and 5.5 

(Bradley & Lang, 1999), or to word items reflective of the category of ‘unpleasant’ 

(e.g., “awful”, “disgusting”) (Lebens et al., 2011). The rationale behind the GNAT is 

that individuals will respond more rapidly and accurately to paired categories that have 

a high association between them. Our GNAT consisted of 16 practice trials for 

familiarisation (Nosek & Banaji, Study 6, 2001; Teachman, 2007), followed by 80 

experimental trials, based on recommendations for yielding very good (r > .80) 

reliability (Williams & Kaufmann, 2012). Within the 80 experimental trials, equal 

numbers of target (i.e., pleasant words or unhealthy snack food/drink images) and 

distracter trials (i.e., unpleasant words or distractor images) were presented. All 

pictures and words were displayed on the screen for 700 ms (Williams & Kaufmann, 

2012) to minimise the influence of conscious processing and instead focus on implicit 

associations. Feedback was provided to participants with a red ‘X’ when the response 

was incorrect, or a green ‘O’ when correct and this remained on screen for 350 ms 

(Williams & Kaufmann, 2012). Our dependent variable in this measure was mean 
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response latency score for correct ‘go’ trials (Meule, Lutz, Vögele, & Kübler, 2012), 

with a high mean response latency indicating a slow response to the pairing of 

unhealthy snack foods/drinks and pleasant words, and therefore indicating a weak 

affiliation between these concepts. 

2.3.3.d. Exercise Motivation.  

Participants rated their motivation for exercise using the Behavioural Regulation 

in Exercise Questionnaire-2 (BREQ-2) (Markland & Tobin, 2004). The 19-item 

BREQ-2 assesses an individual’s reasons for engaging in exercise using a 5-point 

response scale anchored at 0 (not at all true for me) and 4 (very true for me). The 

BREQ-2 consists of five subscales, namely amotivation (4 items, e.g., “I think 

exercising is a waste of time”), external regulation (4 items, e.g., “I exercise because 

other people say I should”), introjected regulation (3 items, e.g., “I feel guilty when I 

don’t exercise”), identified regulation (4 items, e.g., “I value the benefits of exercise”), 

and intrinsic motivation (4 items, e.g., “I exercise because it’s fun”). For the purpose 

of analyses, a single relative autonomy index (RAI) – whereby higher scores indicate 

greater autonomous (relative to controlled) motivation – was created using weightings 

applied to aggregate subscale scores (i.e., amotivation: -3; external regulation: -2; 

introjected regulation: -1; identified regulation: +2; intrinsic motivation: +3). Validity 

and reliability evidence to support the use of scores derived from the BREQ-2 has 

been reported in previous studies (Fenzl et al., 2014; Markland & Tobin, 2004). In our 

study, internal consistency estimates (α) for scores derived from each of the subscales 

were as follows: amotivation (α = 0.63), external regulation (α = 0.81), introjected 

regulation (α = 0.79), identified regulation (α = 0.75), and intrinsic motivation (α = 

0.89). 
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2.3.3.e. Food-Related Self-Control.  

Three food-related self-control items – developed by Honkanen et al. (2012) and 

based on earlier work (Tangney, Baumeister, & Boone, 2004) – were used to assess 

participants’ food-related self-control. The three items were “I have a hard time 

breaking bad food habits”, “I wish I had more self-discipline when it comes to 

unhealthy food”, and “Sometimes I can’t stop myself from eating unhealthy food, even 

if I know it’s wrong”. Participants were asked to respond according to how they 

typically feel, and responses were made on a scale ranging from 1 (strongly disagree) 

to 7 (strongly agree). All responses were reverse-coded so that higher aggregate scores 

indicated stronger self-control. In the original study (Honkanen et al., 2012), five items 

assessing food-related self-control were initially utilised; however, two questions were 

removed to provide a good model fit. In the present study, the internal consistency 

estimate for scores derived using the three-item instrument was α = 0.87.   

2.3.3.f. Hunger.  

Ratings of perceived hunger were assessed using a 100 mm visual analogue scale, 

using the question “Right now, how hungry do you feel?”, and anchored with 0 (not 

hungry at all) and 100 (as hungry as I’ve ever felt) (Flint, Raben, Blundell, & Astrup, 

2000). 

2.3.3.g. Cognitive Restraint.  

The six-item restraint subscale of the revised Three Factor Eating Questionnaire 

(TFEQ-R18) (Karlsson, Persson, Sjöström, & Sullivan, 2000) was employed to assess 

participants’ cognitive restraint. Five of the items (e.g., “I deliberately take small 

helpings as a means of controlling my weight”) were assessed on a 4-point Likert scale 

ranging from 1 (definitely false/almost never/unlikely) to 4 (definitely true/almost 

always/very likely), where higher scores reflected a higher level of cognitive restraint. 
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Consistent with the original scoring procedure, item 6 was scored on an 8-point Likert 

scale and subsequently re-coded (i.e., raw scores of 1 or 2 coded as ‘1’, 3 or 4 coded 

as ‘2’, 5 or 6 coded as ‘3’, and 7 or 8 coded as ‘4’). Responses were then summed to 

create a total score, which was subsequently transformed to a 0-100 scale to represent 

a relative proportion of the raw score: [((raw score - lowest possible raw 

score)/possible raw score range) × 100]. Evidence has been presented previously to 

support the validity of cognitive restraint scores in an adult population using this 6-

item subscale from the TFEQ-R18 (α = 0.84; de Lauzon et al., 2004). The internal 

consistency estimate for scores derived from this subscale in the current study was α 

= 0.82. 

2.3.3.h. Explicit Affective and Instrumental Attitudes Toward Unhealthy Snack 

Foods/Drinks.  

Explicit affective and instrumental attitudes toward the unhealthy snack foods and 

drinks presented in the GNAT were assessed using items devised for the purpose of 

this investigation. In line with previous research (Honkanen et al., 2012), and 

recommendations for making attitudinal assessment (Ajzen, 2001), participants 

responded to the common stem “Consuming _____ is…”, with the blank space being 

replaced with the specific snack foods and drinks presented in the GNAT (i.e. 

chocolate, lollies/confectionary, potato chips, baked goods, soft drinks, and high-fat 

drinks). Affective and instrumental attitudes for each of the six items were recorded 

on a 7 point bipolar Likert scale ranging from 1 (not enjoyable at all) to 7 (very 

enjoyable) for affective attitudes and 1 (not at all healthy) to 7 (very healthy) for 

instrumental attitudes. The internal consistency estimate for scores derived for 

affective attitudes was α = 0.70 and instrumental attitudes was α = 0.85.    
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2.3.4 Data Analysis 

One participant was unable to complete the exercise session due to feeling faint 

after the initial blood sample was obtained, and another participant stopped cycling 

before the completion of the exercise session due to fatigue; post-exercise measures 

for both participants were excluded from the main analysis. An additional 6 

participants were excluded based on revealing that they had previously been diagnosed 

with an eating disorder (McCaig et al., 2016) and 4 were excluded due to high levels 

of pre-exercise glucose (> 6.5 mmol/L) indicating that they had not abstained from 

food intake prior to the session as requested. Data analyses were performed within 

SPSS version 23, with regression-based procedures (i.e., modelling of direct and 

indirect effects) computed using Hayes’ (2013) PROCESS macro for SPSS (version 

2.16). Missing data for affective and instrumental attitudes toward unhealthy snack 

foods/drinks (and for the GSLTPAQ) were not replaced, as items on these measures 

were of varying nature (e.g., a person may derive a lot of pleasure from salty potato 

chips but not necessarily from a milkshake). Missing data was replaced for exercise 

motivation, food-related self-control, cognitive restraint and explicit licensing, which 

overall had 0.76% of the data missing. Data were missing completely at random; Little 

(1988) chi-square test was nonsignificant, χ2 (317) = 333.29, p = 0.25. Missing data 

cells for exercise motivation, food-related self-control, cognitive restraint and explicit 

licensing were subsequently replaced using the expectation maximisation procedure 

(Graham, 2009); data were not replaced when a participant had failed to provide 

responses for an entire variable or subscale. Data screening for implicit association 

(i.e., GNAT) scores entailed removing any participant who displayed greater than 40% 

errors on a given block, 30% errors on the task overall, or greater than 10% of trials 

with unusually fast responses (i.e., under 300 ms; Teachman, 2007); this process 
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resulted in three participants GNAT scores being excluded from further analysis. As 

mean response latency was also calculated in the current study, reaction times shorter 

than 150 ms on individual trials – reflecting an anticipated response – were also 

excluded (Meule et al., 2012).  

After screening and missing data replacement, the primary analyses involved two 

stages. First, descriptive statistics were computed for, and bivariate correlations were 

computed between, all variables of interest. Second, two separate, bootstrapped 

multiple-mediator models were specified using the PROCESS macro, in which 

participants’ exercise motivation was specified as a direct and indirect predictor of the 

two focal post-session outcomes (i.e., explicit licensing perceptions and implicit 

associations). In both models, participants’ RAI scores from the BREQ-2 were entered 

as the predictor variable, and in-session work-related indices (i.e. post-session lactate 

levels, in-session HRmax%, RPE) were specified as mediator variables. In model 1, 

explicit licensing perceptions were entered as the dependent variable, whereas in 

model 2, participants’ post-exercise GNAT scores were entered as the dependent 

variable (see Figures 2.1 & 2.2). To account for potentially important background 

factors, covariates were included in both models (as predictors of the outcome only). 

These covariates were participants’ (a) self-reported affective and instrumental 

attitudes toward the unhealthy snack foods/drinks that were displayed in the implicit 

test, (b) cognitive restraint, (c) food-related self-control, and (d) post-exercise hunger. 

In addition, participants’ pre-session scores for implicit associations with unhealthy 

snack foods/drinks were entered as a covariate when predicting post-session implicit 

responses. Although separate models were estimated for the two primary outcomes 

(given that only a single dependent variable can be specified in a given analysis), we 

accounted for any shared variance between the two outcomes by also including the 
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‘other’ outcome (i.e., the one that was not being tested in the model) as a covariate. 

Finally, we also included physical activity levels (i.e., GSLTPAQ scores) and gender 

as covariates in both models.  

2.4  Results 

2.4.1 Descriptive Statistics and Correlations 

Descriptive statistics – along with skewness, kurtosis, and internal consistency 

information – and correlations between variables of interest are presented in Table 2.2. 

Interestingly, inspection of correlations revealed no significant association between 

the two primary outcomes (i.e., explicit licensing and GNAT scores; r = 0.05, p = .64), 

indicating that, despite being measured in close proximity, these two processes may 

operate somewhat independently from one another.  
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Table 2.2 Descriptive statistics for, and correlations between, primary variables 

 

 

 

 

 

 

 

 

 

 

Note. r ≥ | .20 | = p <.05, r ≥ | .26 | = p <.01. Skew / Kurt = skewness and kurtosis estimates. α = internal consistency estimate (for variables 

measured using multiple items). Exercise motiv = relative autonomy index (RAI), where higher scores denote greater autonomous (relative to 

controlled) motivation. Aff. att & Instr. att = affective and instrumental attitudes toward unhealthy snacks/drinks, where higher scores denote more 

positive attitudes; F-R self-control = food-related self-control, where higher scores denote stronger self-control; for ‘Cognitive restraint’, higher 

scores indicate higher cognitive restraint; Hunger = post-session hunger ratings, where higher scores denote greater hunger; RPE = ratings of 

perceived exertion, where higher scores represent greater perceived exertion; %HRmax = in-session heart rate; Post-sess lactate = lactate reading at 

post-session, where higher scores denote higher individual workout intensity; Impl assoc (pre and post) = mean response latency (ms) on the GNAT, 

where higher scores denote weaker affiliations between unhealthy snack foods/drinks and pleasant words; higher ‘Explicit licensing’ scores denote 

greater licensing endorsement of unhealthy snacks/drinks. ‘Physical activity’ score derived using a formula that accounts for number of strenuous, 

moderate, and mild intensity bouts of physical activity in a typical week (higher scores denote greater physical levels).

Variable Mean SD Skew / Kurt α 2 3 4 5 6 7 8 9 10 11 12 13 

1.  Exercise motiv 9.46 4.87 -0.65 / 0.38 -- -.01 -.10 .16 .12 -.01 -.16 .02 -.15 -.14 -.04 -.35 .21 

2.  Aff. att  4.60 1.12 -0.05 / -0.41 .70 -- .16 -.31 -.24 .11 -.06 -.21 -.18 .01 .03 .43 -.25 

3.  Instr. Att 1.92 0.77 1.30 / 2.77 .85  -- .13 -.37 .07 .13 -.14 .26 .06 .12 .29 .06 

4.  F-R self-control 3.79 1.65 -0.05 / -0.83 .87   -- -.05 -.01 .14 -.06 .17 -.01 -.04 -.08 .04 

5.  Cognitive restraint 40.14 22.19 0.16 / -0.53 .82    -- -.15 -.09 -.01 -.20 .02 -.04 -.36 .31 

6.  Hunger 39.63 29.68 0.23 / -1.18 --     -- -.01 -.18 -.09 .01 .01 .28 -.01 

7.  In-session RPE 13.31 1.37 0.24 / 0.97 --      -- .14 .43 .00 .04 .04 -.09 

8.  %HRmax 65.64 9.38 0.07 -0.43 --       -- .34 -.08 -.06 -.18 -.06 

9.  Post-sess lactate 3.92 1.97 0.85 / 0.40 --        -- .09 .04 -.03 -.02 

10. Impl assoc (pre) 497.76 26.17 -0.09 / -0.39 --         -- .66 -.04 .08 

11. Impl assoc (post) 483.91 27.07 0.06 / -0.34 --          -- .05 -.04 

12. Explicit licensing 3.19 1.13 0.12 / -0.39 .78           -- -.14 

13. Physical activity 41.67 22.99 1.04 / 1.28 --            -- 
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2.4.2 Main Analysis 

2.4.2.a. Post-Session Explicit Licensing.  

After excluding individuals with missing data on variables that could not be 

estimated (i.e., blood lactate, hunger, affective/instrumental attitudes toward 

unhealthy snack foods and drinks, physical activity levels), data from 87 participants 

were entered in the model. The direct effect of RAI on explicit licensing to consume 

unhealthy snacks was negative and statistically significant (see Figure 2.1, for 

illustration, and Table 2.3 for statistical output), indicating that individuals who 

reported stronger autonomous (relative to controlled) motivation for exercise reported 

lower unhealthy snack food/drink licensing responses post-exercise. It is worth noting 

that this relationship was present despite a significant positive predictive effect of 

individuals’ affective attitudes toward unhealthy snack foods/drinks, as well as a 

significant negative effect for cognitive restraint. In terms of other covariates that were 

included in the model, participants’ instrumental attitudes toward unhealthy snack 

foods/drinks, food-related self-control, post-session mean response latency scores on 

the GNAT, gender, physical activity levels, and post-exercise hunger ratings did not 

emerge as significant predictors of explicit licensing (see Table 2.3). Although there 

was evidence of a direct relationship between participant motivation and licensing 

responses, analyses did not demonstrate support for indirect relations between these 

variables (i.e., via any work-related indices). More specifically, analyses revealed that 

the intensity of exercise indicated by HRmax%, post-lactate levels, and RPE were not 

predicted by exercise motivation, nor were they predictive of licensing responses.
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Table 2.3 Direct predictive effects observed when modelling relations with post-session explicit licensing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Bold text indicates significant estimates. For exercise motivation, higher scores denote greater autonomous (relative to controlled) motivation; 

higher ‘affective’ and ‘instrumental attitudes’ toward unhealthy snacks/drinks denote more positive attitudes; for food-related self-control, higher 

scores denote stronger self-control; for ‘Cognitive restraint’, higher scores indicate higher cognitive restraint; Hunger = post-session hunger ratings, 

where higher scores denote greater hunger; RPE = ratings of perceived exertion during the exercise session, where higher scores represent greater 

perceived exertion; %HRmax = in-session heart rate; higher ‘Post-session lactate’ readings post-session denote higher individual workout intensity; 

Post-session impl. assoc. = post-exercise mean response latency (ms) on the GNAT, where higher scores denote weaker affiliations between unhealthy 

snack foods/drinks and pleasant words; higher ‘Explicit licensing’ scores denote greater licensing endorsement of unhealthy snacks/drinks. Gender = 

male: 1; female: 2. Higher physical activity scores denote greater typical participation in physical activity.

Pathway Estimate SE T P 
95% CI 

Lower bound Upper bound 

Exercise motivation → Post-session lactate -0.069  0.042 -1.67 0.099 -0.152 0.013 

Exercise motivation → In-session RPE -0.047 0.029 -1.62 0.108 -0.104 0.011 

Exercise motivation → In-session %HRmax 0.076 0.206 0.37 0.714 -0.334 0.486 

Exercise motivation → Explicit licensing -0.085 0.021 -4.10 <0.001 -0.126 -0.044 

Post-session lactate → Explicit licensing -0.034 0.060 -0.57 0.569 -0.154 0.085 

In-session RPE → Explicit licensing -0.007 0.080 -0.08 0.934 -0.166 0.153 

In-session %HRmax → Explicit licensing -0.009 0.011 -0.74 0.462 -0.032 0.015 

Affective attitude → Explicit licensing 0.345 0.095 3.65 <0.001 0.157 0.533 

Instrumental attitude → Explicit licensing 0.181 0.141 1.29 0.203 -0.100 0.461 

Food-related self-control → Explicit licensing 0.009 0.062 0.14 0.892 -0.116 0.133 

Hunger → Explicit licensing 0.006 0.003 1.94 0.056 <0.001 0.013 

Cognitive restraint → Explicit licensing -0.013 0.005 -2.65 0.010 -0.023 -0.003 

Post-session impl. assoc. → Explicit licensing -0.002 0.004 -0.62 0.538 -0.010 0.005 

Gender → Explicit licensing -0.031 0.217 -0.14 0.887 -0.463 0.401 

Physical activity → Explicit licensing 0.007 0.005 1.38 0.172 -0.003 0.016 
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2.4.2.b. Post-Session Implicit Associations.  

After excluding individuals with missing data on variables that could not be 

estimated (i.e., blood lactate, hunger and affective/instrumental attitudes towards 

unhealthy snack foods and drinks, physical activity levels), data from 86 participants 

were entered in this model (see Figure 2.2, for illustration, and for statistical output, 

see Table 2.4). Analyses revealed that exercise motivation neither directly nor 

indirectly predicted participants’ post-session implicit associations with unhealthy 

snack foods/drinks. The only significant pathway of interest that emerged in this 

model was a significant positive relationship between participants’ pre- and post-

session implicit association scores (we also observed a significant effect for gender, 

but no other covariates displayed a significant effect; see Table 2.4). A subsequent 

paired-samples t test between pre- (M = 497.76, SD = 26.17) and post-exercise (M = 

483.91, SD = 27.07) implicit association scores indicated that, irrespective of 

motivation for exercise, mean reaction time decreased significantly (t (102) = 6.23, p 

< .001). 
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Table 2.4 Direct predictive effects observed when modelling relations with post-session implicit associations  

Note. Bold text indicates significant estimates. For exercise motivation, higher scores denote greater autonomous (relative to controlled) motivation; Higher 

‘affective’ and ‘instrumental attitudes’ toward unhealthy snacks/drinks denote more positive attitudes; for food-related self-control, higher scores denote 

stronger self-control; for ‘Cognitive restraint’, higher scores indicate higher cognitive restraint; Hunger = post-session hunger ratings, where higher scores 

denote greater hunger; RPE = ratings of perceived exertion during the exercise session, where higher scores represent greater perceived exertion; %HRmax = 

in-session heart rate; higher ‘Post-session lactate’ readings post-session denote higher individual workout intensity; Pre-session impl. assoc. & implicit 

associations (post) = mean response latency (ms) on the GNAT, where higher scores denote weaker affiliations between unhealthy snack foods/drinks and 

pleasant words; higher ‘Explicit licensing’ scores denote greater licensing endorsement of unhealthy snacks/drinks. Gender = male: 1; female: 2. Higher 

physical activity scores denote greater typical participation in physical activity. 

Pathway Estimate SE T P 
95% CI 

Lower bound Upper bound 

Exercise motivation → Post-session lactate -0.070 0.042 -1.68 0.097 -0.152 0.012 

Exercise motivation → In-session RPE -0.047 0.029 -1.62 0.109 -0.104 0.011 

Exercise motivation → In-session %HRmax 0.075 0.207 0.36 0.717 -0.336 0.487 

Exercise motivation → Implicit associations 0.122 0.511 0.24 0.812 -0.897 1.141 

Post-session lactate → Implicit associations 0.010 1.349 0.01 0.994 -2.679 2.699 

In-session RPE → Implicit associations 0.523 1.779 0.29 0.770 -3.024 4.069 

In-session %HRmax → Implicit associations 0.229 0.262 0.87 0.385 -0.293 0.751 

Affective attitude → Implicit associations -1.356 2.272 -0.60 0.553 -5.886 3.173 

Instrumental attitude → Implicit associations -0.883 3.129 -0.28 0.779 -7.121 5.354 

Food-related self-control → Implicit associations -1.327 1.390 -0.95 0.343 -4.097 1.444 

Hunger → Implicit associations -0.030 0.072 -0.42 0.675 -0.175 0.114 

Cognitive restraint → Implicit associations  -0.083 0.117 -0.71 0.482 -0.315 0.150 

Pre-session impl. assoc → Implicit associations 0.727 0.086 8.49 <0.001 0.556 0.897 

Explicit licensing →  Implicit associations 0.035 2.585 0.01 0.989 -5.118 5.188 

Gender →  Implicit associations -10.580 4.617 -2.29 0.025 -19.783 -1.377 

Physical activity →  Implicit associations -0.018 0.109 -0.17 0.869 -0.235 0.199 
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2.5  Discussion 

Regular exercise participation contributes to improved physical health, but the 

consumption of unhealthy foods and drinks prior to, or following, one’s exercise 

participation may ‘undo’ some of the benefits associated with exercise (King et al., 

2007; Werle et al., 2015). Researchers have recently articulated how one’s motivation 

for exercise may shape post-exercise snack-related responses (Dimmock et al., 2015; 

Fenzl et al., 2014); the mechanisms responsible for any such effects, however, have 

yet to receive empirical scrutiny. With that in mind, the aim of this study was to 

explore whether – following a single bout of moderate intensity cycling – exercise 

motivation directly predicted activation of conscious licensing beliefs and/or implicit 

attitudes toward unhealthy snacks. Our findings provided support for one of these 

theorised mechanisms – specifically, analyses revealed that individuals who pursue 

exercise for controlled (relative to autonomous) reasons were more likely to 

consciously endorse post-exercise licensing beliefs.  

Our findings regarding the association between exercise motivation and conscious 

licensing of unhealthy snacks supports the notion that compensatory health beliefs (a) 

are likely to be activated in response to exercise (Moshier et al., 2016), and (b) are 

more likely to be activated when an individual is driven by controlled forms of 

motivation (Rabiau et al., 2006). From a conceptual perspective, this licensing 

response may offer insight into the mechanism responsible for the hedonic food 

choices recently documented in response to exercise participation (Fenzl et al., 2014; 

McCaig et al., 2016; Werle et al., 2015). Notably, we observed that (controlled) 

exercise motivation predicted (stronger) licensing beliefs when modelled alongside 

individuals’ cognitive restraint, food-related self-control, hunger, attitudes toward 

unhealthy snacks, implicit associations to unhealthy snacks, gender, and physical 
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activity levels. As well as demonstrating the potential robustness of the motivation–

licensing relationship, these covariate analyses indicated that individuals endorsed 

post-exercise licensing more strongly when they held positive affective attitudes 

toward unhealthy snacks/drinks and when they scored relatively low on cognitive 

restraint. Compensatory beliefs (such as licensing) arise in part due to the conflict that 

exists between fulfilling one’s immediate desires (e.g., consuming indulgent 

snacks/drinks) and progressing toward long-term goals (e.g., weight loss) (Knäuper et 

al., 2004). It is understandable, therefore, that aside from exercise motivation, 

individuals may be more likely to justify unhealthy snack consumption when they 

have a strong affective attachment toward such snacks. In support of this statement, 

significant positive correlations were seen between explicit affective attitudes and 

explicit licensing beliefs (assessed using the ESLS) in the present study. Similarly, our 

findings for cognitive restraint are consistent with principles of the goal conflict eating 

model (Stroebe, van Koningsbruggen, Papies, & Aarts, 2013), and indicate that 

exercise may activate long-term health and wellbeing goals (rather than licensing 

beliefs) for individuals higher in cognitive restraint (McCaig et al., 2016).  

It is important to note that our study does not offer insight into the potential 

longer-term implications of licensing responses, nor does it inform us about the extent 

to which individuals actually acted upon these licensing perceptions (i.e., did indeed 

consume unhealthy snacks) after leaving the laboratory. Notwithstanding these 

considerations, there may be noteworthy practical implications associated with these 

findings. In particular, it is possible that licensing perceptions may contribute to 

suboptimal exercise and health outcomes (e.g., an inability to reach weight loss goals, 

limited physical health improvement) in cases when these licensing responses (a) do 

in fact translate into unhealthy snack consumption, and (b) become habitual or 
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routinised in nature (Knäuper et al., 2004). The activation of compensatory beliefs, for 

example, has been shown to be associated with greater caloric intake (Kronick, 

Auerbach, Stich, & Knäuper, 2011) and a weakened adherence to dieting rules 

(Miquelon et al., 2012).  

Alongside the conceptual and potential practical implications associated with the 

evidence we observed for this snacking mechanism, it is worth also noting that the 

licensing instrument we developed (the ESLS) may contribute to measurement efforts 

(and further research) in this area. As we have noted previously, the consumption of 

unhealthy snack foods/drinks may be common post-exercise (Fenzl et al., 2014; Werle 

et al., 2015); however, instruments designed to assess this specific response have been 

restricted until now. The validation of instruments is an iterative process (Messick, 

1995) that requires sustained research effort (e.g., with diverse populations and, in this 

instance, exercise modalities), but these findings do provide useful preliminary insight 

into the psychometric properties of scores derived from this instrument. Specifically, 

we observed support for both structural (e.g., through examination of item- and 

aggregate-level distributional properties) and external aspects of validity (i.e., through 

meaningful associations with relevant correlates – such as hunger, cognitive restraint, 

and attitudes toward unhealthy snacks; see Table 2.2) (Messick, 1995).  

The activation of explicit licensing beliefs was one mechanism through which we 

proposed exercise motivation may shape post-exercise snacking. We did not find 

evidence, however, to support our hypothesis with respect to the other process that we 

examined – changes in implicit exercise associations toward unhealthy food/drinks. 

Indeed, we observed that variance in post-exercise implicit associations appeared to 

be predominantly (and solely, in this instance) explained by individuals’ pre-exercise 

GNAT scores. Reaction time tasks, such as the GNAT that we employed, may activate 
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many subdivisions within the motor cortices (Naito et al., 2000), and one explanation 

for our findings may be that (stable) individual differences in neural activation are 

most salient in predicting mean reaction time to unhealthy snack food and drink stimuli 

– eliminating any effects attributable to exercise motivation. Alternatively, given that 

we observed decreases in overall reaction time from pre-to-post exercise, it is possible 

that repeating the GNAT procedure with only a relatively brief intervening period 

resulted in some degree of learning and induced practice effects (Williams & 

Kaufmann, 2012), which may have overridden any variance accounted for by exercise 

motivation. Previous studies of implicit associations to food stimuli have employed 

alternative procedures such as a ‘forced choice’ reaction time measure of implicit 

wanting (Finlayson et al., 2009), a modification of the XY-task (Meule et al., 2012), 

or a Stop-Signal task (Houben, Nederkoorn, & Jansen, 2014), and alternative 

methodological (i.e., measurement) approaches could be valuable when examining 

this implicit mechanism in the future. The choice of words in the GNAT may also be 

a point to consider. Instead of predicting implicit affective attitudes towards unhealthy 

foods (e.g., tasty, delicious), an alternative direction for future research would be to 

investigate whether exercise increases positive associations with concepts of seeking 

pleasure (e.g., reward, deserving). Aside from measurement considerations, 

researchers have also previously documented the influence that participants’ BMI may 

have on impulsivity to palatable foods (Houben et al., 2014). The majority of 

participants recruited for this study (72%) were classified in the healthy BMI range, 

which may have contributed to a somewhat restricted variance in implicit associations, 

and reduced the potential for us to observe predictive effects associated with exercise 

motivation.  
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This study represents the first attempt to examine multiple mechanisms that may 

characterise the relationship between exercise motivation and post-exercise snack 

responses. In doing so, a noteworthy strength of the study was that we sought to 

enhance its naturalistic relevance by having participants actually engage in (and report 

perceptions and outcomes around) a bout of exercise. Similarly, we avoided an over-

reliance on self-report methods by employing diverse assessment protocols (e.g., heart 

rate, blood lactate, implicit association tests). It is, however, also important to 

acknowledge design limitations. First, as previously noted, our focus was on 

identifying psychological mechanisms (and not behavioural responses), and therefore 

we did not measure actual post-exercise snack consumption. To extend our work, we 

encourage researchers to measure the psychological drivers of snack consumption 

(i.e., explicit and implicit processes) alongside actual assessments of post-exercise 

snacking - both acutely (i.e., immediate post-session) and in longer-term (e.g., over 

the following 24 and 48 h). No significant interaction effect was observed between the 

two psychological mechanisms in the current study. However, future research may 

benefit from further investigating the possible interaction between these pathways, as 

other research has found contrasting results with a significant positive correlation 

between implicit and explicit attitudes towards unhealthy snacks, in particular 

chocolate  (Wang et al., 2017).  

It should also be noted that we employed a correlational design, and in the future, 

experimental tests would be encouraged in which exercise motivation is manipulated 

and resultant licensing outcomes are observed. Alongside experimental work, we also 

strongly endorse longitudinal studies with larger sample sizes that track the 

consistency (or not) and health implications of individuals’ licensing and consumption 

responses over time in response to regular exercise. As specified in the introduction, 
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we did not expect indirect effects from exercise motivation on each of our two primary 

outcomes – through RPE, blood lactate, and %HRmax – because we instructed all 

participants to cycle at a moderate intensity (i.e., hopefully removing any variation in 

these in-session factors that may be due to exercise motivation). This was indeed the 

case, with the average RPE that we observed within the instructed range (i.e., 13-14 

on the RPE scale). However, it remains to be determined how motivation for exercise 

may interact with the intensity of exercise (and resultant energy expenditure) under 

free-living conditions, which in turn may influence post-exercise licensing. Should 

researchers wish to make more robust conclusions about the nature of the exercise 

intensity–snack response relationship in the future, varying intensities may be 

purposely employed to observe subsequent associations. In addition, it is important to 

highlight that the population we recruited was, on the whole, relatively young, and 

within what is considered a ‘healthy’ weight range (i.e., 72% of participants classified 

within a healthy BMI of 18.5 to 24.9 kg/m2). Although the influence of BMI on 

explicit licensing beliefs and implicit affective attitudes could have been tested with 

the available data set, due to the limited range of BMI scores and the majority of scores 

falling within a healthy range, we recommend future research with broader samples to 

investigate this potential relationship in greater detail. The mean physical activity 

score that we observed (i.e., M = 41.67) also indicated that we recruited a relatively 

active group of participants (Godin, 2011). We acknowledge that there may be limited 

generalisability of our findings to other populations who may be more prone to post-

exercise consumption – such as those who are not physically active on a regular basis, 

or those classified as overweight or obese (Goldfield, Lumb, & Colapinto, 2011). 

Finally, although our focus was directed toward the psychological mechanisms 

theorised to be associated with unhealthy snacking, we recognise that important 
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physiological processes are also likely to be at play in shaping snacking responses 

(Dimmock et al., 2015). We did not, for example, assess hormonal regulators of 

appetite (e.g., ghrelin), and this may be worthwhile given that we observed a post-

exercise relationship between hunger scores and explicit licensing beliefs. 

2.6  Conclusion 

In conclusion, this investigation found that individuals who reported greater 

controlled (relative to autonomous) motivation for exercise more strongly endorsed 

the consumption (or licensing) of unhealthy snack foods and drinks following 

participation in an acute exercise session. These findings may have important 

implications for public health initiatives, health providers, and exercise professionals 

as conscious licensing of unhealthy food and drink consumption around exercise 

participation may undermine individuals’ health and weight goals. Importantly 

though, it is well established that one’s motivation for exercise is a modifiable factor 

– through the creation of exercise environments that provide support for participants’ 

basic psychological needs (Ryan & Deci, 2000) – and so the development of strategies 

that encourage more autonomous (and less controlled) forms of motivation for 

exercise may be of value in protecting against these licensing responses. Indeed, 

should it be shown that individuals are in fact more susceptible to unhealthy post-

exercise consumption as a result of these licensing beliefs, such efforts could help 

bolster the health-enhancing effects associated with exercise involvement.   
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Chapter 3: Testing the feasibility and preliminary 

efficacy of an 8-week exercise and compensatory 

eating intervention 

 

 

 

As based on a manuscript published in Nutrients: 

 

West, J. S., Guelfi, K. J., Dimmock, J. A., & Jackson, B. (2018). Testing the 

feasibility and preliminary efficacy of an 8-week exercise and compensatory eating 

intervention. Nutrients, 10(7), 923-942. doi: org/10.3390/nu10070923
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3.1 Chapter Forward 

In Chapter 2, we identified that exercise motivation may play a role in the endorsement 

of post-exercise licensing beliefs around unhealthy snack foods/drinks. More 

specifically, we found that individuals driven by controlled, relative to autonomous 

forms of motivation for exercise, were more likely to hold licensing beliefs regarding 

the consumption of unhealthy snacks post an acute bout of exercise. Continuing on 

with this investigation of the reflective pathway to unhealthy snacking around exercise 

(i.e., licensing beliefs), this chapter assesses the feasibility and preliminary efficacy of 

a compensatory eating avoidance program (CEAP) targeting licensing beliefs and 

compensatory behaviours, alongside an 8-week exercise intervention.  
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3.2  Abstract  

The aim of this study was to evaluate the feasibility and preliminary efficacy of an 

intervention comprised of regular exercise alongside educational and motivational 

support for participants’ avoidance of unhealthy compensatory eating. Forty-five 

inactive individuals were randomised to an 8-week exercise plus compensatory eating 

avoidance program (CEAP; n = 24), or an 8-week exercise intervention only (control; 

n = 21). The CEAP involved a 1.5 h workshop that covered three major modules 

(general exercise and nutrition recommendations, education about compensatory 

health beliefs and behaviours and a behavioural change module with various 

behaviour change tools) along with weekly support emails that reminded participants 

of different components of the CEAP workshop. The feasibility and preliminary 

efficacy of the intervention were assessed using quantitative measures and 

supplemented with written responses to open-ended questions. The CEAP workshop 

was well-received; however, self-reported use of some of the included behaviour 

change strategies was lower than expected. Post-intervention, there was evidence of 

reduced self-reported compensatory eating for participants in the CEAP group but not 

controls, with CEAP participants also reporting greater use of coping plans relative to 

controls post-intervention. The exercise program had benefits for waist circumference, 

body fat percentage, blood pressure, and cardiovascular fitness; however, 

improvements were similar between groups. Taken together, the results of this study 

indicate that the CEAP is feasible and may reduce compensatory eating around 

exercise; however, this effect was small. Potential modifications to the CEAP are 

discussed within the paper. 

 

Keywords: compensatory snacking; justification; nutrition; physical activity
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3.3  Introduction 

Exercise is commonly employed as a means of optimising health and managing 

weight. However, not all individuals attain their desired long-term goals (e.g., weight 

loss) through exercise interventions (Finlayson et al., 2011; King et al., 2008; Thomas 

et al., 2012 ). One reason why exercise interventions may fail to provide desired 

outcomes for some individuals is due to compensatory eating—the consumption of 

unhealthy, energy-dense snack foods and drinks following, or in advance of, planned 

exercise (Fenzl et al., 2014; McCaig et al., 2016; Sim, Lee, et al., 2018; Werle et al., 

2015). Although individuals may be aware that these types of foods and drinks are 

counter-productive to their long-term health and wellbeing goals, they may still 

consciously reward themselves for exercising (or in anticipation of exercising) through 

deliberate and reflective justifications (e.g., “I deserve a piece of chocolate cake 

because I just had a good workout”). This act of “licensing” may be considered a type 

of compensatory health belief (CHB); the belief that the negative effects of one 

behaviour (e.g., consuming a piece of chocolate cake) can be reversed or “neutralised" 

by what is considered a positive behaviour (e.g., exercise) (Knäuper et al., 2004). From 

the CHB literature, one might draw conclusions about the temporal ordering of the 

paired unhealthy (first) and healthy (second/subsequent) behaviours (Knäuper et al., 

2004; Miquelon et al., 2012). However, at a conceptual level, it is entirely possible 

that one might “compensate” (or as we have termed it, “license”) in the opposite 

direction, whereby individuals first engage in a healthy behaviour (e.g., exercise) and 

subsequently—as a result of that healthy behaviour—reward, license, or allow 

themselves to indulge in an unhealthy behaviour (e.g., a pleasurable, high-fat snack). 

On this basis, and consistent with the previous work presented in Chapter 2, we use 

the term “licensing” to reflect a specific type of CHB (i.e., a specific temporal ordering 
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in which a healthy behaviour proceeds an unhealthy behaviour) in the study presented 

within this chapter. 

Exercise and food/drink are a common CHB pairing, with the majority of 

participants in a recent study reporting compensatory eating following exercise 

(Moshier et al., 2016). Additional studies have also shown that unhealthy snack foods 

and drinks are commonly used as rewards for engaging in exercise (Werle et al., 2015; 

West et al., 2017 [Chapter 2]). Although exercise and compensatory eating are 

commonly paired (Moshier et al., 2016), no research has been undertaken to explore 

whether, or how much, the beliefs (West et al., 2017 [Chapter 2]) or behaviours 

(Moshier et al., 2016) about unhealthy compensatory eating around exercise are 

modifiable. In addition, research is needed to reveal the extent to which programs 

aimed at reducing compensatory eating may influence dietary behaviour during—and 

the health outcomes stemming from—exercise interventions. In terms of potential 

methods suited to addressing these gaps, the provision of CHB information in the form 

of a targeted workshop related to compensatory eating (in response to, or anticipation 

of, exercise) might be an effective supplement to an exercise program. Such an 

approach may offer a valuable opportunity to provide exercisers with: (1) information 

about the frequency and negative consequences of compensatory eating, and (2) 

encouragement and behaviour change techniques designed to help them avoid 

compensatory eating around exercise. As justification cues (e.g., exercise) may 

influence behaviour outside of conscious awareness (de Witt Huberts et al., 2012; 

Kivetz & Zheng, 2006), providing information about the behaviour–health link, along 

with other behaviour change strategies such as creating an awareness of one’s 

behaviours through self-monitoring (Michie et al., 2009), may maximise the 

effectiveness of a behaviour change intervention (Dusseldorp et al., 2014). Barriers to 
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long-term health and wellbeing (e.g., daily habits, time, lack of willpower, etc.) may 

also be present, even when an individual is aware of the negative effects of poor health 

choices (de Mestral et al., 2017). Thus, taking an active approach to self-regulating 

health behaviours may act as a bridge between healthy intentions and behaviours, and 

help address potential barriers to behaviour change (Armitage, 2004; Michie et al., 

2009). In relation to the provision of behaviour change strategies, it is noteworthy that 

although a full taxonomy of behaviour change techniques is available for interventions 

focused on exercise and healthy eating (Michie et al., 2011), some specific techniques 

may be more beneficial than others (Dusseldorp et al., 2014; Olander et al., 2013). For 

instance, the use of self-monitoring appears to be particularly important in these types 

of interventions (Michie et al., 2009; Olander et al., 2013). A vast amount of research 

has also shown techniques including goal setting, action and coping planning, using 

reminders and prompts, and enlisting social support, are beneficial for health 

behaviour change (Annesi, Howton, Johnson, & Porter, 2015; Kreausukon, Gellert, 

Lippke, & Schwarzer, 2012; Olander et al., 2013; Shen, Wang, & Edwards, 2017). 

With this in mind, we sought to develop a program to assist individuals to avoid 

compensatory eating around exercise by integrating each of these techniques. 

At present, the feasibility and potential efficacy of complementing an exercise 

program with information provision and behaviour change techniques targeting the 

avoidance of unhealthy compensatory eating is unknown. A recognised and crucial 

first stage in the development and optimisation of any intervention is to assess 

elements associated with the feasibility of the program (Craig et al., 2013). Effect 

sizes, acceptability of testing procedures, participants’ satisfaction with the program, 

and rates of recruitment and retention are all important components of a feasibility 

study that provide insight into the structure, effectiveness, and potential improvement 
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of an intervention (Lancaster, 2015). The primary purpose of this study, therefore, was 

to test the feasibility and preliminary efficacy of an intervention in which participants 

were provided (or not provided) with education and behaviour change content 

regarding the avoidance of compensatory eating surrounding an 8-week supervised 

exercise program. Feasibility was assessed by documenting recruitment, adherence, 

and attrition rates, together with obtaining objective and subjective quantitative data 

alongside written feedback to open-ended questions regarding the intervention and its 

components. The preliminary efficacy of the intervention for altering licensing beliefs 

was assessed by comparing the intervention group with an exercise-only control 

group. With the purpose of providing effect size information for a suite of relevant 

objective outcomes (and those that may be of interest in interventions of this kind in 

the future), we also assessed relative change for both groups of participants on body 

composition, blood pressure, fasting blood glucose, and cardiovascular fitness.  

3.4  Materials and Methods  

3.4.1 Participant Recruitment  

Participants were recruited through newsletter advertisements and emails within 

the authors’ institution, various community clubs, and local businesses. The program 

was referred to as a “healthy lifestyle intervention” in all recruitment materials, and 

prospective participants were informed that the purpose of the study was to understand 

the effects of regular exercise on psychological and physiological markers of health 

and wellbeing. Participants were aged 18–45 years with a body mass index (BMI) 

between 18.5 and 29.99 kg/m2 and were eligible for the study if they did not meet the 

American College of Sports Medicine (ACSM) exercise recommendations of 150 min 

of moderate intensity exercise per week (Garber et al., 2011). Exclusion criteria were 

any pre-existing conditions that caused pain or prohibited exercise, a diagnosed eating 
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disorder, or pregnancy. Further details of participants at baseline are presented in 

Table 3.1. All participants provided written informed consent and the procedures were 

approved by the Human Research Ethics Committee at the authors’ institution. 



77 

 

Table 3.1 Baseline characteristics of participants randomised to an 8-week supervised exercise intervention (control) or supervised 

exercise plus a compensatory eating avoidance program (CEAP) ((mean ± SD)/n (%); p values). 

Baseline Characteristics Control (n = 21) CEAP (n = 24) p 

Age (year) 30.90 ± 6.96 29.58 ± 7.25 0.538 

Body mass (kg) 68.15 ± 10.53 72.59 ± 13.63 0.233 

BMI (kg/m2) 23.79 ± 2.55 24.66 ± 3.15 0.323 

Female 16 (35.6) 14 (31.1) 0.205 

SEIFA IRSAD top quintile (n = 44) 14 (70.0) 19 (79.2) 0.484 

Leisure time physical activity 21.93 ± 15.28 19.19 ± 14.17 0.536 

Exercise motivation 10.42 ± 5.64 9.95 ± 4.10 0.749 

Cognitive restraint of eating 2.37 ± 0.50 2.16 ± 0.40 0.136 

Note: Body Mass Index (BMI) = indicates body mass index with higher scores reflecting a greater weight-to-height ratio. The Socio-Economic Indexes 

for Areas: Index of Relative Socio-economic Advantage and Disadvantage (SEIFA IRSAD) top quintile reflects whether an individual’s postal address 

was within the top quintile of the socio-economic ratings. Leisure time physical activity is measured by Godin-Shephard’s scale and reflects exercise 

behaviour with higher scores representing a larger amount of physical activity. Exercise motivation, as measured through the relative autonomy index 

(RAI), reflects greater autonomous (relative to controlled) motivation with higher scores. Cognitive restraint of eating, as measured by the mean score 

of items from the restraint subscale of the revised Three Factor Eating Questionnaire (TFEQ-R18), represents an individual’s tendency to restrain their 

food and drink consumption with higher scores reflecting greater restraint.
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3.4.2 Study Design 

This study was designed as a randomised between-group feasibility trial (see 

Figure 3.1 for flow diagram) with all testing conducted within the authors’ institution. 

After an initial screening call, eligible participants attended a laboratory session for 

baseline (pre-intervention) assessments (detailed below). After baseline assessment, 

each participant was randomised to: (1) an 8-week exercise intervention (control), or 

(2) an 8-week exercise intervention including a CEAP. Randomisation was conducted 

by members of the research team external to the PhD candidate (who was blinded so 

as to avoid bias during her delivery of exercise sessions and completion of testing 

assessments). The PhD candidate, therefore, remained blinded as to participants’ 

treatment allocation until participants had completed all intervention and assessment 

procedures. The CEAP required participants to attend a 1.5 h workshop within the first 

two weeks of commencing their 8-week supervised exercise training. These CEAP 

participants were asked to provide feedback about the workshop through closed- and 

open-ended questions immediately after the workshop and at the end of the 

intervention. Following the 8-week intervention period, each participant again 

attended the laboratory for post-intervention assessments, after which they were 

debriefed about the true aims of the study. Participants assigned to the exercise only 

(control) condition received the option of attending the CEAP workshop after data 

collection for the study was completed. 
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Figure 3.1. Flow diagram of the progress between the exercise only and 

exercise plus CEAP intervention groups through the stages.

3.4.3 Exercise Intervention 

All participants completed the same 8-week supervised exercise program. Briefly, 

this program involved each participant attending the laboratory three times per week 

and exercising at self-selected times for 8-weeks. All sessions were supervised, with 

up to 10 people exercising at a given time. Despite the group-based nature of the 

exercise, interaction between participants was minimised by inviting individuals to 

focus on their own regime and by encouraging them to bring their own music, books, 

or videos to the exercise sessions. Attendance at these sessions was noted, along with 
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the details of each session (duration, ratings of perceived exertion (RPE)) to determine 

compliance. Additional physical activity outside of the supervised intervention was 

also recorded at the end of each exercise session. 

All participants started with 30 min of moderate intensity exercise on a cycle 

ergometer in the first week of the intervention, targeting a heart rate of 65–70% of 

age-predicted maximum heart rate (HRmax; monitored by a HR monitor (Polar Electro 

Oy, Kempele, Finland)) and an RPE between 12 and 14 (Borg, 1982), reflecting a 

realistic exercise duration and frequency goal for previously inactive participants 

(Abe, Kawakami, Sugita, & Fukunaga, 1997). Cycling session duration increased 

incrementally to 35 min in the second week, 40 min in the third and fourth weeks, 45 

min in the fifth and sixth weeks, and 50 min for the final 2 weeks of the intervention 

to ensure the ACSM-recommended 150 min moderate intensity exercise per week was 

being reached by the final stages of the program. The target heart rate for these later 

sessions was 65–75% HRmax, with the RPE maintained at 12–14.  

3.4.4 Compensatory Eating Avoidance Program  

The CEAP workshop was 1.5 h in duration and covered three major modules. The 

first was an introductory module outlining the benefits of, and general 

recommendations for, exercise and healthy nutrition (National Health and Medical 

Research Council, 2013). The second module covered education about compensatory 

health beliefs and behaviours in which participants were informed about (a) the 

prevalence of compensatory eating (Moshier et al., 2016), (b) the potential negative 

effects of compensatory beliefs/behaviours (Fenzl et al., 2014; Knäuper et al., 2004; 

National Health and Medical Research Council, 2013), and (c) a reflection activity, in 

which participants were invited to discuss their own beliefs/behaviours around 

exercise and compensatory eating. The third was a final behaviour change module in 
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which participants (a) set goals to avoid compensatory eating based on the Specific, 

Measureable, Assignable (replaced with Achievable), Realistic and Time-related 

(S.M.A.R.T) framework (Doran, 1981), (b) created action and coping plans regarding 

these goals and their avoidance of compensatory eating (Kreausukon et al., 2012) 

around their exercise participation, and (c) were encouraged to implement cues and 

reminders, engage in self-monitoring, and enlist meaningful social support to avoid 

compensatory eating (Michie et al., 2011). Considering the positive effects that self-

monitoring has demonstrated in previous behaviour change interventions (Michie et 

al., 2009), we provided a self-monitoring food diary to participants in the CEAP 

condition to encourage their use of these strategies (Appendix E). Following the 

workshop, and for the remainder of the exercise period, the program also included the 

delivery of weekly reminder emails that targeted different components of the 

workshop, such as encouraging participants to: (1) reflect on their progress, (2) 

maintain their self-monitoring, (3) consider necessary revisions to their health and 

wellbeing goals, (4) monitor and revise, where necessary, their action and coping 

plans, (5) reflect on their use of prompts and reminders, and (6) initiate conversations 

with family or friends about their health and wellbeing goals.  

3.4.5 Assessment of Feasibility of the Exercise Intervention  

To assess the feasibility and acceptability of the intervention, all aspects of 

recruitment were documented, as were adherence rates and attrition in the two groups. 

The duration and intensity of supervised exercise was documented, together with any 

additional exercise sessions completed outside of the supervised program. Finally, to 

assess any group differences in perceived enjoyment of the program as a whole, the 

interest/enjoyment subscale of the Intrinsic Motivation Inventory (IMI) (Ryan, 1982) 

was completed by both groups post intervention. 
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3.4.5.a CEAP Workshop 

To assess the dose received during the CEAP workshop, participants in the CEAP 

provided feedback on their perceptions of the workshop immediately after the 

workshop in the form of a seven-item survey that measured perceptions about the 

usefulness and comprehensibility of workshop material (items listed in Table 3.2 in 

the results). All items were scored on a 5-point Likert scale ranging from 1 (strongly 

disagree) to 5 (strongly agree), with higher scores denoting more positive evaluations. 

3.4.5.b Use of Behaviour Change Techniques 

Following the completion of the intervention, a questionnaire was administered 

to assess the degree to which participants in the CEAP: (1) followed through with their 

goals (e.g., “During the 8-week intervention, to what extent did you stick to the goals 

you specified in the Healthy Lifestyle Workshop”), and (2) used the specified 

behaviour change strategies during the intervention (e.g., “During the 8-week 

intervention, to what extent did you use the self-monitoring diary to monitor your food 

and drink intake around exercise”). All statements used the common stem “During the 

8-week intervention, to what extent did you…” and were scored on a 5-point Likert 

scale ranging from 1 (not at all) to 5 (very much), with higher scores indicating greater 

adherence to goals/strategies. All five items are presented in Table 3.2 in the results 

section. 

An additional six-item survey was administered in the post-intervention 

assessment to evaluate the degree to which participants (in both conditions) had made 

action and coping plans around healthy eating behaviours and exercise (Sniehotta, 

Schwarzer, Scholz, & Schuz, 2005). The common stem “During the healthy lifestyle 

intervention, I made detailed plans regarding...” was used for all items, with three 

action planning items targeting when, what, and how often to eat and drink, and the 
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coping planning items assessing plans for addressing barriers (e.g., “...what to do in 

difficult situations in order to optimise healthy eating and drinking behaviours around 

exercise”). All items were assessed on a 4-point Likert scale ranging from 1 

(completely disagree) to 4 (completely agree). Separate mean scores were calculated 

for action and coping planning, with higher scores indicating greater use of plans. 

Internal consistency for scores derived from the action planning (α = 0.69) and coping 

planning (α = 0.84) instruments was acceptable.  

3.4.5.c Open-Ended Feedback and Recommendations  

At the end of the program, participants in the CEAP were provided with seven 

open-ended questions. Two items were designed to assess the perceived effect of the 

CEAP on compensatory eating beliefs (i.e., “To what extent did the workshop 

encourage you to change your beliefs about compensatory/licensing eating and 

drinking behaviour (around exercise)? Please explain why or why not”) and actual 

behaviours (i.e., “did you feel that your eating and drinking behaviour around exercise 

was modified as a result of the workshop? Please explain how and why, or why not”). 

Four items assessed how and why each of the behaviour change techniques (i.e., goal 

setting and planning, enlisting social support, self-monitoring, and prompts) had or 

had not been implemented during the program. Participants were asked, for example, 

to “explain how you used the goal setting and planning strategies to enhance your 

health and wellbeing goals. If you didn’t use them much, please elaborate on why you 

didn’t, and tell us how we could have supported you to use this tool more”. In the 

seventh and final question, participants were asked to provide broad comments and 

recommendations regarding their thoughts about how to optimise and refine the CEAP 

for future use.   
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3.4.6 Assessment of Preliminary Efficacy of the Intervention  

Preliminary efficacy of the intervention was assessed by measuring several 

relevant variables pre- and post-intervention. Participants attended the laboratory in a 

fasted state between 06:00 and 10:00 h, having refrained from exercise for 24 h prior 

to both the pre- and post-intervention assessments. The specific time of attendance 

was selected by the participant at the pre-intervention assessment and was repeated for 

the post-intervention assessment. Upon arrival to the laboratory, participants 

completed a number of questionnaires to assess background variables (age, gender, 

socio-economic rating, highest form of education, ethnicity, and day of menstrual 

cycle for women), exercise behaviour (Godin-Shephard Leisure Time Physical 

Activity Questionnaire) (Godin & Shephard, 1985), and cognitive restraint of eating 

(cognitive restraint subscale of the revised Three Factor Eating Questionnaire: TFEQ-

R18) (Karlsson et al., 2000). 

3.4.6.a Compensatory Licensing Beliefs and Behaviours 

The primary outcome, CHBs (i.e., licensing beliefs) regarding unhealthy 

food/drinks and exercise, was assessed at the completion of the physical testing by the 

Exercise-Snacking Licensing Scale (ESLS) in accordance with previous research 

(West et al., 2017 [Chapter 2]). Using the common stem, “After engaging in 

exercise…”, participants completed six items on a 7-point scale ranging from 1 

(strongly disagree) to 7 (strongly agree). An example item includes “I think I can have 

unhealthy snacks because I’ve earned them”. An average ESLS score was calculated, 

with higher scores reflecting greater endorsement of unhealthy food/drink licensing 

around exercise. Consistent with previous studies (West et al., 2017 [Chapter 2]), 

scores derived from the scale displayed evidence of acceptable internal consistency 

both pre- (α = .84) and post-intervention (α = .80). In addition, the first question of the 
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Compensatory Eating Motives Questionnaire (CEMQ) (Moshier et al., 2016) was 

administered to examine whether participants believed that they engaged in 

compensatory behaviours prior to or following exercise (“Do you eat more on days 

that you exercise”); this item was scored on a Likert scale anchored at 1 (never/almost 

never) to 4 (almost always/always). Only the first question of the scale was used given 

that the scale subsequently excludes participants if they do not select 2 (labelled 

“sometimes”) or above on the initial question, and because the ESLS (West et al., 2017 

[Chapter 2]) was considered to be more appropriate for our study aim (i.e., beliefs 

about unhealthy food/drinks around exercise).  

3.4.6.b Health and Fitness 

Secondary outcomes included the assessment of resting heart rate, blood pressure, 

body composition, and fasting blood glucose, which were measured at the beginning 

of the pre- and post-intervention laboratory testing sessions after sitting quietly for 10 

min while filling in the initial questionnaires listed above. Body composition, 

including fat and lean muscle mass percentages, was assessed using dual energy x-ray 

absorptiometry (DEXA) (GE Lunar iDXA Advance from General Electrical 

Healthcare, Madison, WI, USA). Fasting glucose was determined from a capillary 

blood sample obtained from the fingertip in a microcuvette and analysed using a 

HemoCue Glucose 201+ System (HemoCue AB, Ängelholm, Sweden). Participants 

then completed a modified version of the Aerobic Power Index test (Telford, Minikin, 

Hahn, & Hooper, 1989) on a cycle ergometer (Exertech Ex-10 front access cycle 

ergometer (Repco Cycle Company, Huntingdale, Victoria, Australia) to assess 

cardiovascular fitness. Briefly, this procedure involved exercise of progressively 

increasing intensity until a heart rate equivalent to 80% of age-predicted maximum 
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was achieved, with fitness expressed as power output (W) at 80% of HRmax (Guelfi, 

Donges, & Duffield, 2013). 

3.4.6.c Snack Intake 

Upon completion of the physical testing, participants were left alone in the 

laboratory for 15 min to complete the final questionnaires including the ESLS and 

CEMQ, in addition to a measure of exercise motivation (Behavioural Regulation in 

Exercise Questionnaire: BREQ-3) (Markland & Tobin, 2004; Wilson, Rodgers, Loitz, 

& Scime, 2006). During this time participants had access to an assortment of pre-

weighed snack foods. Five food items were selected based upon palatability and 

variety in sensory characteristics and health status (both unhealthy and healthy 

options) including: Maltesers (Mars Chocolate Australia, Ballarat, Australia) 

chocolate chip cookies (Woolworths homebrand, Bella Vista, Australia), 

confectionary sweet jelly snakes (Woolworths homebrand, Bella Vista, Australia), 

bananas, apples, and water. To minimise the influence of environmental factors on 

eating behaviour, the same food was presented in the same position on a tray for all 

participants at both the pre- and post-intervention assessments (Figure 3.2). All items 

were re-weighed after the participant had left the laboratory to allow for calculation of 

total energy intake for each item and category (i.e., unhealthy: maltesers, chocolate 

chip cookies, confectionary; healthy: apples, bananas) based on the manufacturers 

nutrition label, or a nutrition software package (FoodWorks v 4.2.0; Xyris Software, 

Brisbane, Australia).  
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Figure 3.2 Positioning of snack foods presented at the pre- and post-

intervention assessments 

3.4.7 Data Analysis  

When participants failed to respond to a whole variable or subscale, data were not 

replaced. Data within the amotivation subscale of the BREQ-3 were missing 

completely at random (Little's Chi-square test was non-significant, χ2 (3) 0.243, p = 

0.970). All other subscales of the BREQ-3 had no missing data. Missing data for the 

BREQ-3 amotivation subscale were replaced using the expectation maximization 

procedure (Graham, 2009). No other missing data were observed for measures that 

could be replaced (i.e., licensing beliefs, cognitive restraint of eating, action and 

coping planning and ratings of enjoyment of the intervention). Eight participants did 

not complete the intervention and were excluded from analysis, and one participant in 

the CEAP was excluded from any food-related assessments (i.e., cognitive restraint of 

eating, licensing beliefs, compensatory eating behaviours, action and coping planning 

and energy intake), due to participating in the workshop prior to the initial testing. 
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3.4.7.a Recruitment and Baseline Characteristics 

Baseline characteristics were compared between groups using multivariate 

analysis of variance (MANOVA) and Chi-square tests for categorical data (i.e., gender 

and socio-economic rating). This ensured that any potential difference between the 

groups post-intervention was not due to pre-existing baseline differences (on the 

variables that we measured).  

3.4.7.b Feasibility and Acceptability of the Exercise Intervention 

Feasibility data are presented in the form of attrition and adherence rates, 

individual item scores, as well as aggregate means and standard deviations. 

Characteristics of the exercise intervention (intensity, duration, compliance) were 

compared between groups using MANOVA. Open-ended feedback and 

recommendations are presented to support the quantitative feasibility measures.  

3.4.7.c Preliminary Efficacy of the Intervention 

Changes in variables measured both pre- and post-intervention were assessed 

using a series of 2 (time; pre vs. post) × 2 (group; CEAP vs. control) mixed-model 

ANOVAs. In instances when a significant time-by-group interaction was observed, 

follow-up analyses were performed to determine the specific nature of change. Effect 

sizes were reported as Cohen’s d (calculated based on means and standard deviations 

to indicate pre-to-post change for participants within each condition) or partial eta 

squared (for associated ANOVAs). Measures that were only completed post-

intervention were analysed using between-group MANOVA.  
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3.5  Results 

3.5.1 Recruitment and Baseline Characteristics 

A total of 95 individuals expressed interest in the study and were assessed for 

eligibility between June 2017 and September 2017, with 45 individuals (men n = 15; 

women n = 30) consenting to participate and being randomised to the exercise only (n 

= 21) or the exercise plus CEAP (n = 24) (Figure 3.1). Baseline characteristics of the 

participants are shown in Table 3.1. There were no significant differences between the 

groups (p > 0.05) for mean age, weight, BMI, sex, socio-economic background, 

exercise behaviour, exercise motivation, or cognitive restraint of eating; the groups 

were well-matched on these variables at baseline. With regard to education status, 92% 

of the participants reported having at least a bachelor’s university degree.  

3.5.2 Assessment of Feasibility of the Exercise Intervention  

A total of eight participants (18%) discontinued the intervention due to medical 

reasons, pregnancy, or time constraints. One of these participants was in the CEAP 

group, reflecting a 4% attrition rate for that group, while seven participants assigned 

to the control condition withdrew from the program, reflecting a 33% attrition rate in 

control group participants. Excluding dropouts, participants in the two groups did not 

differ in the average number of exercise sessions attended throughout the intervention 

(CEAP 21.1 ± 1.2 (88%), control 21.6 ± 1.4 (90%); t (35) = −1.01, p = 0.319), with 

the perceived intensity of exercise performed being similar between groups (session 

RPE: CEAP 12 ± 0.4, control 13 ± 0.5; t (35) = −1.295, p = 0.204). Perceived 

enjoyment of the intervention program as a whole was also similar between groups 

(CEAP 4.95 ± 1.11, control 5.33 ± 1.17; t (35) = −0.982, p = 0.333). The mixed-model 

ANOVA for exercise behaviour, including both exercise completed as a part of the 

study and exercise outside of the prescribed sessions (Godin-Shephard Leisure Time 



90 

 

Physical Activity Questionnaire), revealed no significant differences between the 

groups (F (1, 35) = 0.077, p = 0.783, η2 = 0.002), and no interaction effect between 

time and group (F (1, 35) = 0.358, p = 0.553, η2 = 0.010). However, there was a 

significant effect of time from pre- to post-intervention (F (1, 35) = 14.931, p < 0.001, 

η2 = 0.299), with both the CEAP (t (22) = −3.429, p = 0.002) and the control (t (13) = 

−2.317, p = 0.037) groups increasing their exercise levels pre- to post-intervention 

(excluding dropouts, pre-intervention: CEAP 19.30 ± 14.47, control 20.04 ± 15.06; 

post-intervention: CEAP 33.65 ± 18.33, control 30.54 ± 14.04).  

3.5.2.a CEAP Workshop 

Results from the post-workshop evaluation questionnaire assessing the dose 

received during the CEAP are shown in Table 3.2. Individual item scores were high, 

reflecting a positive overall response to the CEAP workshop.  

3.5.2.b Use of Behaviour Change Techniques 

Results for participants’ use of behaviour change tools encouraged in the CEAP 

are shown in Table 3.2. Mean item scores indicated that there was relatively frequent 

use of health and wellbeing goals and social support; however, it appeared that 

participants did not employ self-monitoring or prompts as frequently as may have been 

expected. For post-intervention measures of action planning, there was no difference 

between the groups (CEAP 2.26 ± 0.51, control 2.24 ± 0.51; t (34) = 0.111, p = 0.912). 

There was, however, a significant difference between the groups for coping planning, 

with the CEAP group reporting a higher mean score (CEAP 2.64 ± 0.54, control 2.21 

± 0.67; t (34) = 2.068, p = 0.046), and this was accompanied by a moderate-to-large 

effect size d = 0.71. 
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Table 3.2 Workshop review ratings from participants randomised to the 8-week supervised exercise plus a compensatory eating 

avoidance program (CEAP) (mean ± SD). 

CEAP Evaluation Items CEAP group (n = 23) 

Post-Workshop  

Q1. Overall, the Healthy Lifestyle Workshop was useful in supporting my health objectives. 3.96 ± 0.83 

Q2. The information on exercise and nutrition was useful in supporting my health objectives.  3.87 ± 0.82 

Q3. The information on compensatory health beliefs and licensing was useful in supporting my health 

objectives.  
4.04 ± 1.07 

Q4. The activity on licensing and possible food alternatives was useful in supporting my health 

objectives. 
3.83 ± 0.94 

Q5. The activity on goal setting was useful in supporting my health objectives.  4.17 ± 0.72 

Q6. The activity on identifying possible barriers and coping plans was useful in supporting my health 

objectives. 
4.26 ± 0.86 

Q7. I understood the information that was presented to me during the workshop.  4.91 ± 0.29 

Total mean score 4.15 ± 0.65 

Post-Intervention  

“During the 8-week intervention, to what extent did you…”  

Q1. Stick to the goals you specified in the Healthy Lifestyle Workshop 3.57 ± 0.90 

Q2. Use the coping plans formulated in the Healthy Lifestyle Workshop 2.87 ± 1.10 

Q3. Enlist social support from others to help you progress toward your health objectives 3.00 ± 1.04 

Q4. Use the self-monitoring diary to monitor your food and drink intake around exercise 1.86 ± 1.25 

Q5. Use cues, reminders, or prompts to aid your progress toward your health objectives 2.35 ± 1.23 

Total mean score 2.73 ± 0.73 
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3.5.2.c Open-Ended Feedback and Recommendations 

Twelve out of the 24 participants randomised to the CEAP group completed the 

seven open-ended feedback questions after the completion of the intervention. 

Responses to the first two questions assessing the effects of CEAP on compensatory 

licensing beliefs and behaviours were reviewed positively (e.g., that the information 

presented was helpful at motivating behaviour change). For example, one individual 

noted “My eating and drinking behaviour had definitely improved because of the 

workshop” (Male, 30), and another participant commented, “I would definitely say 

that it increased my motivation to do the "right' thing and to not "waste" the time spent 

on travelling to and from the exercise sessions as well as the exercise itself by not 

following through on the healthy eating side of things” (Female, 39). Some 

participants expressed that the information was consistent with their already 

established knowledge and dietary behaviours, with comments such as “I found the 

facts and data that was presented was already very common knowledge for me, and 

was consistent with the ways that I was already trying to live a healthier life” (Female, 

age 21), and, “I felt that my diet was already fairly regimented. I was already trying to 

eat as ‘healthy’ as possible and limit ‘junk’ food” (Male, age 39).  

With respect to the behaviour change techniques, participants provided several 

positive comments, including, “Goal-setting is important for me—especially when it 

involves numbers and graphs and tracking” (Female, age 39). Another participant 

noted that “The food monitoring diary was useful for helping me see patterns in my 

intake and why maybe these occurred” (Female, age 33). In relation to social support, 

one participant commented that “My friend also participated in the study and that was 

good because we kept each other motivated for exercise and tried to eat more 

healthily” (Female, age 26). Lastly, for external cues, reminders, and prompts, one 
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participant stated, “I used reminders on my phone for my daily food targets” (Male, 

age 30). Participants also highlighted important barriers to the implementation of 

behaviour change techniques, providing insight into the optimisation of the program 

in the future. The most frequent responses included believing that dietary change was 

not a priority or necessity for them as individuals, with comments such as “I definitely 

thought about my diet; however, as my reasons for exercising were more about de-

stressing and cognitive benefits instead of weight, there was not a significant amount 

of modification” (Female, age 21). In addition, some participants noted that there was 

a lack of motivation to consistently use the tools; for example, when asked about the 

self-monitoring food diary, one participant commented “I was definitely focused on 

this at the beginning, but found as the study went on, I was skipping days or forgetting 

to write down what I ate. Maybe if this was more formal I would have adhered more” 

(Male, age 39).  

In response to further recommendations for the workshop, 33% of the participants 

had no suggestions. The remaining participants noted two predominant 

recommendations; namely that the workshop be more thorough, as stated by a 

participant “The seminar should have been more comprehensive” (Female, age 24) 

and that the program may have benefited from multiple workshops, such as “I think 

the study was a bit short to significantly change people’s eating habits, particularly 

with just one workshop. Multiple regular workshops might have been more effective” 

(Female, age 26).  

3.5.3 Assessment of Preliminary Efficacy of the Intervention  

3.5.3.a Compensatory Licensing Beliefs and Behaviours 

The efficacy of the intervention for altering participants’ ESLS scores is shown 

in Table 3.3. There was no significant main effect for time (F (1, 34) = 0.006, p = 
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0.940, η2 < 0.001), or group (F (1, 34) = 1.467, p = 0.234, η2 = 0.041), and no 

significant interaction effect between time and group (F (1, 34) = 0.035, p = 0.853, η2 

= 0.001) for ESLS. Likewise, there was no significant main effect of time (F (1, 34) = 

1.378, p = 0.249, η2 = 0.039), or group (F (1, 34) = 0.047, p = 0.831, η2 = 0.001), and 

no significant interaction effect (F (1, 34) = 3.056, p = 0.089, η2 = 0.082) for the initial 

question of the CEMQ (CEMQ-Q1; “Do you eat more on days that you exercise?”). 

However, subsequent exploratory paired samples t-tests did reveal a significant 

decrease between pre- and post-intervention scores for participants in the CEAP group 

(t (21) = 2.347, p = 0.029), but not the control group (t (13) = −0.366, p = 0.720), 

indicating that those in the CEAP group may have reduced their compensatory food 

intake on their exercise days. Associated effect sizes were negligible for the control 

group (d = 0.08) and small-moderate for the CEAP group (d = 0.44). 
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Table 3.3. Exercise-Snacking Licensing Scale (ESLS) and Compensatory Eating Motives Questionnaire (CEMQ-Q1) for supervised 

exercise training alone (control) or combined with a compensatory eating avoidance program (CEAP) (mean ± SD; Cohen’s d). 

Compensatory measures Control (n = 14) CEAP (n = 22) 

 Pre-intervention Post-intervention Cohen’s d Pre-intervention Post-intervention Cohen’s d 

ESLS 2.18 ± 0.91 2.21 ± 0.83 0.03 2.62 ± 1.38 2.61 ± 0.98 0.01 

CEMQ-Q1 2 ± 0.78 2.07 ± 0.92 0.08 2.27 ± 0.77 1.91 ± 0.87 0.44 
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3.5.3.b Health and Fitness 

The effect of the exercise intervention on the physiological health and fitness 

profile of participants in both the control and CEAP groups, including corresponding 

effect sizes, is shown in Table 3.4. There was no significant main effect of group or 

interaction effect between group and time for any of the physiological health and 

fitness variables (p > 0.05). However, there was a significant main effect for time on 

waist circumference (F (1, 35) = 28.841, p < 0.001, η2 = 0.452), waist to hip ratio (F 

(1, 35) = 18.864, p < 0.001, η2 = 0.350), body fat percentage (F (1, 35) = 8.905, p = 

0.005, η2 = 0.203), systolic (F (1, 35) = 21.285, p < 0.001, η2 = 0.378) and diastolic (F 

(1, 35) = 13.271, p = 0.001, η2 = 0.275) blood pressure, and cardiovascular fitness (F 

(1, 34) = 30.326, p < 0.001, η2 = 0.471). More specifically, waist circumference, waist-

to-hip ratio, body fat percentage, and blood pressure values all decreased pre- to post-

intervention (irrespective of condition), while cardiovascular fitness increased based 

on the power output at 80% of HR max, with most of these changes supported by small-

moderate effect sizes (see Table 3.4). In contrast, fasting glucose, body mass, and the 

percentage of lean body mass were not significantly altered pre- to post-intervention 

(p > 0.05) and associated effect sizes were small.
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Table 3.4 Effect of 8-weeks of supervised exercise training alone (control) or combined with a compensatory eating avoidance 

program (CEAP) on health and fitness profile (mean ± SD; Cohen’s d; p values for main effect of time). 

Health and Fitness Measures Control (n = 14) CEAP (n = 23) 
Main effect 

of time 

 Pre-intervention Post-intervention Cohen’s d Pre-intervention Post-intervention Cohen’s d p value 

Body mass (kg) 70.23 ± 10.86 69.93 ± 11.11 0.03 72.99 ± 13.79 72.64 ± 13.45 0.03 0.487 

BMI 24.30 ± 2.68 24.17 ± 2.49 0.05 24.68 ± 3.22 24.58 ± 3.16 0.03 0.480 

Waist circ.(cm) 84.3 ± 8.3 79.4 ± 7.2 0.63 81.8 ± 10.2 79.4 ± 10.4 0.24 <0.001 

Waist: Hip ratio 0.82 ± 0.06 0.79 ± 0.06 0.50 0.80 ± 0.06 0.78 ± 0.06 0.33 <0.001 

Body fat (%) 35.14 ± 6.40 34.34 ± 6.22 0.13 31.81 ± 9.49 30.81 ± 9.12 0.11 0.005 

Lean muscle mass (%) 61.25 ± 6.21 62.12 ± 6.08 0.14 63.42 ± 10.13 64.85 ± 9.21 0.15 0.099 

Fasting glucose (mmol/L) 4.6 ± 0.4 4.7 ± 0.6 0.21 4.6 ± 0.3 4.6 ± 0.5 0.17 0.357 

Systolic BP (mmHg) 115 ± 9 110 ± 6 0.65 115 ± 12 110 ± 11 0.43 <0.001 

Diastolic BP (mmHg) 79 ± 6 73 ± 5 1.09 76 ± 7 74 ± 8 0.27 0.001 

Cardiovascular fitness (Power 

output (W)) at 80% HR max 
130 ± 31 146 ± 38 0.46 144 ± 35 156 ± 38 0.33 <0.001 

Significance p > 0.05. Note: BMI = body mass index with higher scores reflecting a greater weight to height ratio. Waist circ. = waist circumference 

with lower scores reflecting more desirable results. Waist: Hip ratio = waist-to-hip ratio with lower scores reflecting more desirable results. Lean 

muscle mass % = percentage of lean muscle mass with higher scores reflecting more desirable results. Systolic BP = systolic blood pressure with 

lower scores reflecting more desirable scores. Diastolic BP = diastolic blood pressure with lower scores reflecting more desirable
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3.5.3.c Snack Intake 

There was no significant main effect for time (F (1, 34) = 0.221, p = 0.641, η2 = 

0.006) or group (F (1, 34) = 0.355, p = 0.555, η2 = 0.010), and no interaction between 

time and group (F (1, 34) = 0.009, p = 0.927, η2 < 0.001) for ad libitum energy intake 

from unhealthy snacks during the laboratory session pre- and post-intervention (pre-

intervention: CEAP 462 ± 510, control: 363 ± 544 kJ, post-intervention: CEAP 530 ± 

791, control 408 ± 667 kJ). Associated effect sizes from pre- to post-intervention 

within each group were small (CEAP d = 0.10, control d = 0.07). 

3.6  Discussion 

Exercise and food/drinks are commonly paired in a compensatory belief system, 

and licensing oneself with unhealthy food or drinks around exercise may compromise 

the achievement of one’s long-term goals during exercise participation or 

interventions. The aim in this study was to examine the feasibility and preliminary 

efficacy of an educational and motivational support program focused on the avoidance 

of compensatory eating alongside an 8-weeks exercise intervention. Analyses 

demonstrated that the CEAP is both feasible (i.e., well-received by participants) and 

may have benefits for reducing compensatory eating around exercise, although any 

such effects may be small. Self-reported use of some relevant behaviour change 

strategies was lower than expected, which may explain the small effects of the CEAP 

on compensatory eating behaviours. Therefore, future refinement of the CEAP is 

warranted prior to implementation in larger-scale trials or community programs.  

Feasibility trials are an important precursor to the implementation of larger (i.e., 

fully powered) behaviour change interventions (Gibson et al., 2017; Jassil et al., 2015; 

Mackey et al., 2015). This study demonstrated that the addition of a CEAP to a 

supervised exercise program is highly feasible from both a participant recruitment and 
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retainment perspective. Recruitment of a university (staff and student) and community 

cohort occurred without major difficulties (potentially due to the ‘free’ exercise 

program being offered), and once participants were screened and randomised, attrition 

rates were limited. The overall study attrition rate was comparable to other exercise 

interventions of a similar exercise intensity and duration (16% attrition rate) (Hsu, 

Buckworth, Focht, & Connell, 2013), with a total of 8 participants in the current study 

failing to complete the intervention (18% attrition rate). When separated by study arm, 

the attrition rate was considerably higher in the control group compared with the 

CEAP (33% versus 4%); it is possible that the workshop contact and weekly emails 

may have aided in motivating participants to follow through with the entire 

intervention (Mann, Domone, Wade, & Beedie, 2016). Although it was necessary to 

exclude drop-outs for subsequent analysis, it must be noted that this may have 

influenced the results in regards to group differences in the number of exercise 

sessions completed throughout the intervention, perceived exertion during exercise 

sessions and enjoyment of exercise sessions. Future studies with larger sample sizes 

may benefit from looking at these variables in relation to drop-out rates. It is 

noteworthy that the addition of educational and follow-up components (alongside the 

supervised exercise) within the CEAP did not, in this instance, marginalise participant 

retention. Compliance to the supervised exercise sessions was also good, with 

participants completing 89% of the scheduled sessions (after accounting for dropouts). 

The exercise training was implemented as intended, with a progressive increase in 

exercise duration and intensity across the intervention period. Lastly, scores on the 

IMI suggested that cycling three times a week was a relatively enjoyable way of 

performing exercise within a weekly health routine for previously inactive 

populations. Taken together, these findings indicated that the addition of CEAP 
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components (e.g., workshop, weekly reminders, self-monitoring) did not detract from 

participants’ adherence, attendance, or program enjoyment. 

Regarding the primary intervention component (i.e., the CEAP workshop), 

evaluation measures were collected both immediately after the workshop (to assess 

the dose received), and at the end of the intervention (to assess the influence and use 

of behaviour change tools). High mean scores for questions assessing the dose 

received (i.e., “the information on exercise and nutrition was useful in supporting my 

health objectives”) supported the utility of the CEAP, as did the between-group 

differences that we observed for the use of coping planning strategies. Relative to the 

control group, the CEAP group reported higher ratings of coping planning in relation 

to avoiding compensatory eating at the end of the intervention. Not all behaviour 

change tools incorporated in to the CEAP were highly utilised, however, with 

relatively low mean scores observed for use of the food-monitoring diaries and 

external cues, prompts, and reminders. The limited usage of self-monitoring, prompts, 

cues, and reminders is important to highlight, as previous research has demonstrated 

that optimal results in behaviour change interventions arise when these tools are 

utilised effectively (Annesi et al., 2015; Michie et al., 2009; Olander et al., 2013). It is 

possible that a one-time, 1.5 h workshop at the beginning of the intervention may have 

simply been insufficient to provide participants’ with adequate understanding and 

motivation regarding the regular and effective use of these tools. This possibility was 

supported by qualitative feedback, with some participants suggesting that a more 

comprehensive workshop with multiple follow-up sessions may have helped them 

better integrate the information and behaviour change tools into their exercise 

program. Accordingly, consistent with some previous diet- and exercise-related 

interventions, it is possible that additional face-to-face workshops may enhance the 
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effectiveness of these behaviour change strategies (Gillison et al., 2015). Clearly 

though, repeated face-to-face workshops do place an additional burden on participants, 

and as such, researchers may also consider less burdensome approaches to 

encouraging greater use of self-monitoring and prompts (e.g., through mobile 

applications (Elbert, Dijkstra, & Oenema, 2016; Mummah et al., 2017)). To strengthen 

the potential effects of the CEAP intervention on compensatory licensing beliefs and 

behaviours in the future, researchers may devote greater attention to highlighting the 

importance of self-monitoring and other practical tools (e.g., cues, reminders, and 

prompts).  

In addition to examining the feasibility of this CEAP intervention, our secondary 

aim was to obtain preliminary evidence for (or against) the efficacy of the intervention 

for improving compensatory licensing beliefs, compensatory behaviours, and 

downstream health-related outcomes. We observed evidence for potential effects on 

(self-reported) compensatory eating behaviour, with a small-moderate effect size 

demonstrating reduced compensatory eating behaviours (CEMQ scores) pre- to post-

intervention in the CEAP (but not the control) group. Overcompensating with food 

after exercise is common (Fenzl et al., 2014; McCaig et al., 2016) and may contribute 

to individuals failing to reach their desired health (e.g., weight-loss) goals. It should 

be noted, however, that the CEMQ item focuses on all food intake and does not 

discriminate between “healthy” and “unhealthy” options. As a result, the greater food 

intake reported by control participants was not necessarily reflective of those 

participants eating more unhealthy food on exercise days. It was partly for this reason 

that we also utilised the ESLS (i.e., to examine licensing beliefs around unhealthy 

compensatory eating and drinking behaviours). Interestingly, there were no 

differences in ESLS scores between the groups, or from pre- to post-intervention. The 
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reason for the discrepancy between the CEMQ and the ESLS may be related, at least 

in part, to the focus on unhealthy snack foods/drinks specifically rather than food in 

general. It is also important to note that the mean scores for the ESLS were relatively 

low pre-intervention (CEAP 2.62 ± 1.38, control 2.18 ± 0.91) compared with previous 

studies that have utilised the same instrument (3.19 ± 1.13) (West et al., 2017 [Chapter 

2]). Accordingly, it is possible that there may have been limited opportunities for 

improvement in the first place (i.e., a floor effect). The majority of participants in this 

study were also well educated (i.e., 92% of participants held a university degree) and 

living in relatively high-socioeconomic areas, and this may have contributed to the 

low ESLS scores observed pre-intervention. There is evidence, for example, that 

individuals from a high socio-economic background possess greater dietary 

knowledge that supports healthier food choices (Turrell & Kavanagh, 2006), and 

analysis of qualitative data indicated that much of the CEAP information relating to 

exercise and healthy nutrition was already familiar to many participants. Future CEAP 

workshops with similar populations might, therefore, be adapted to focus more on the 

practical behaviour change tools, rather than educational information. Alternatively, 

future studies that adopt the same intervention program as this study might be more 

effective if they are directed toward participants who are less well-educated and from 

lower socio-economic areas. For example, the experience of a low subjective 

socioeconomic status has been seen to stimulate appetite and food intake with a 

stronger preference for unhealthy food options over healthy options (Cheon & Hong, 

2017), meaning that individuals of lower socio-economic status may be more 

susceptible to engaging in licensing beliefs. However, further research is needed to 

confirm this. Considering that we define licensing beliefs as a type of CHB, it is also 

possible that the non-significant findings for licensing beliefs may be due, in part, to 
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individuals not being consciously aware that they tend to employ CHBs as a self-

regulatory strategy (Amrein et al., 2017), and therefore find it difficult to complete a 

CHB questionnaire accurately (Kaklamanou, Armitage, & Jones, 2013). This is in 

alignment with research on self-licensing, in which it has been shown that justification 

cues may influence behaviour outside of conscious awareness (de Witt Huberts et al., 

2012; Kivetz & Zheng, 2006). In addition, individuals might also be prone to socially 

desirable (biased) responding on CHB questions (Storm et al., 2017). With these 

considerations in mind, the use of implicit CHB measures in future research may 

provide additional insight into their role in unhealthy compensatory behaviours 

(Glock, Müller, & Krolak‐Schwerdt, 2013).  

There were no significant main or interaction effects for ad libitum energy intake 

from unhealthy snacks, and associated effect sizes were small. Previous work has 

acknowledged negative associations between CHBs, intention, and action planning to 

avoid unhealthy snacks (Amrein et al., 2017), as well as a positive relationship 

between CHBs and unhealthy eating behaviours (Radtke, Inauen, Rennie, Orbell, & 

Scholz, 2014). In the present study, it was perhaps not surprising that there was no 

between-group difference in energy intake from unhealthy snacks given that licensing 

beliefs (i.e., a type of CHB) and action planning did not differ significantly between 

the groups. In addition, alongside the education and socioeconomic consideration that 

may have contributed to limited unhealthy food intake, participants were also tested 

in a fasted state in the morning, and under these conditions it is possible that they may 

have been unlikely to select chocolate, cookies, and confectionary for “breakfast”. The 

time of testing may help explain why previous studies have demonstrated contrasting 

findings regarding compensatory snacking behaviours following exercise (Fenzl et al., 

2014), with later times of day being associated with higher risk of consuming (Warde 
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& Yates, 2017), craving (Reichenberger et al., 2018) and holding more positive 

implicit attitudes towards unhealthy food options (Haynes, Kemps, & Moffitt, 2016b). 

The preliminary efficacy of the intervention for altering commonly assessed 

health outcomes (e.g., weight loss, blood glucose) was also examined. The regular 

exercise program (without CEAP) had benefits for waist circumference, body fat 

percentage, blood pressure, and cardiovascular fitness. These changes confirm the 

acknowledged benefits of regular exercise on important health markers (King et al., 

2009; Thorogood et al., 2011). Interestingly though, and with respect to the efficacy 

of adding the CEAP to an exercise program, the magnitude of improvements was 

similar between the two groups. This suggests that the CEAP did not have any 

additional effects or enhancements on physiological markers of health and fitness in 

comparison to exercise alone. Considering that there was no significant difference 

between the groups on both self-reported compensatory eating and levels of physical 

activity, these similarities in physiological improvements are not surprising. 

The findings of this feasibility study must be interpreted in light of design 

limitations. First, considering that the intervention was advertised as a “healthy 

lifestyle” intervention and not a “weight-loss” program, it is possible that volunteers 

did not have the intention of changing dietary behaviours or beliefs, but instead were 

focused predominantly (or solely) on the exercise component of the intervention. 

Future research may benefit from tailoring recruitment and health communications to 

suit individuals specific preferences and concerns about their health and wellbeing 

(i.e., recruiting participants that have a primary concern of unhealthy snacking 

behaviours post-exercise). Previous research has found that matching health messages 

around increasing fruit and vegetable intake with participant’s monitoring blunting

coping styles (i.e., one’s tendency to emphasise or underemphasize threatening health 
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information) is more effective at increasing fruit and vegetable than mismatched 

health messages  (Williams-Piehota et al., 2009). Secondly, due to the holistic nature 

of the CEAP and need to keep participants blinded to the true purpose of the study, we 

were unable to isolate which part of the CEAP program elicited the benefit on 

compensatory eating behaviour observed in the intervention group. Whether the 

information regarding overall nutritional information and general self-monitoring or 

education on licensing beliefs was specifically responsible is yet to be determined. 

Keeping participants blinded to the true purpose of the study was also intended to 

minimise demand characteristics (i.e., minimising the likelihood of participants 

reporting lower licensing beliefs and behaviours post-intervention due to receiving the 

CEAP workshop). However, it is conceivable that specifically warning participants on 

the negative-effects of licensing beliefs and behaviours following exercise may have 

contributed to some participants reporting lower post-intervention compensatory 

eating behaviours. In relation to outcome measures, we did not measure overall dietary 

composition or overall energy intake at any point during the study. Although a snack 

diary was given to the intervention group, this tool was administered for self-reflection 

of licensing beliefs around exercise and snacking and was not re-collected at the 

conclusion of the study. Therefore, future researchers employing interventions such as 

the CEAP may wish to include measures, such as food records for both control and 

intervention groups (Melzer et al., 2016; Rocha, Paxman, Dalton, Winter, & Broom, 

2016), to investigate whether dietary composition or overall energy intake change as 

a result of the intervention. Additionally, the average BMI of the study cohort was 

within the normal weight range, and on that basis, participants may have been less 

likely to endorse CHBs relative to overweight or obese individuals (Obara-

Golebiowska & Eufemia Przybylowicz, 2015). That being the case, it would be 
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worthwhile to examine the efficacy of an integrative intervention such as CEAP in 

other (e.g., overweight/obese, less educated and/or lower socioeconomic) populations, 

and specifically among those who strongly endorse weight loss goals. Lastly, this 

study was a feasibility trial for an intervention program. Hence, a smaller sample size 

was recruited which, in turn, may have been insufficient to detect the targeted effects. 

Future research would benefit from implementing larger-scale interventions. 

3.7  Conclusions 

This feasibility study is the first to explore whether licensing beliefs pairing 

exercise and unhealthy food/drink intake can be altered within an exercise program. 

Feasibility analyses indicated that there was a low drop-out rate and high mean scores 

for participant perceptions regarding the primary intervention component (i.e., CEAP 

workshop). We also observed that the addition of an education and behaviour change 

program (i.e., CEAP) did not result in detrimental effects on participant adherence and 

enjoyment (relative to exercise-only participants), but did encourage greater use of 

coping plans throughout the program. This study also provided some evidence for the 

preliminary efficacy of the CEAP in the form of decreased self-reported compensatory 

eating behaviour; further development is warranted, however, to enhance the scope 

and magnitude of any effects. With the goal of stimulating more substantial and 

sustained change in compensatory licensing beliefs and behaviours, we encourage 

future large-scale trials that more strongly emphasise practical strategies (e.g., self-

monitoring, prompts), and that provide more frequent in-program support (e.g., greater 

face-to-face contact with interventionists, access to mobile applications). 
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Chapter 4: Preliminary validation of the Exercise-

Snacking Licensing Scale: Rewarding exercise with 

unhealthy snack foods and drinks 

 

 

 

As based on a manuscript published in Nutrients: 

 

West, J., Guelfi, K., Dimmock, J., & Jackson, B. (2018). Preliminary validation 

of the Exercise-Snacking Licensing Scale: Rewarding exercise with unhealthy snack 

foods and drinks. Nutrients, 10(12), 1866-1885 doi: org/10.3390/nu10121866   
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4.1 Chapter Forward 

In Chapters 2 and 3, participants’ reflective licensing of unhealthy snacking around 

exercise (i.e., licensing beliefs) was measured through the use of the Exercise-

Snacking Licensing Scale (ESLS). Continuing on with this investigation, this chapter 

assesses three key aspects of construct validity (structural, external and 

generalisability) of scores derived from the ESLS. This investigation enabled an 

exploration of possible refinements and improvements to the measure.   
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4.2 Abstract 

There is evidence that individuals’ compensatory health beliefs may be an important 

psychological driver of health behaviour. Only recently, however, have researchers 

begun to develop and seek to validate instruments that are suited to measuring specific 

pairings of the diverse compensatory health beliefs that exist. The aim of this study 

was to provide support for key aspects of validity associated with the Exercise-

Snacking Licensing Scale (ESLS), an instrument that was designed to assess 

individuals’ endorsement (or licensing) of unhealthy snacking behaviours around 

exercise. Participants (n = 1095) responded to a version of the ESLS that was designed 

to assess their licensing responses following either ‘light’ or ‘tiring’ physical activity, 

and completed additional instruments assessing dispositional, exercise-related, and 

diet-related constructs. Analyses indicated that scores derived from both versions of 

the ESLS (‘light’ and ‘tiring’ physical activity) displayed a relatively consistent factor 

structure, favourable alpha coefficients, and meaningful correlations with variables 

that are theoretically aligned with licensing. Factor analytic procedures did, however, 

indicate that researchers may wish, in future, to consider the use (or not) of reverse-

scored items within the ESLS. Together, these findings provide important insight into 

the structural, external, and generalisability aspects of validity for scores derived from 

the ESLS, and indicate that the ESLS may be a valuable instrument for the brief 

assessment of unhealthy licensing beliefs around exercise. Further use of the ESLS is 

encouraged to determine if and how these licensing beliefs actually influence 

subsequent snacking behaviours, and the potential downstream effects these beliefs 

may have in shaping health outcomes associated with exercise participation. 

Keywords: compensatory snacking; justification; nutrition; physical activity   
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4.3 Introduction  

Regular exercise is important for the maintenance and promotion of one’s 

physical health (King et al., 2009). It is also widely acknowledged that consuming a 

healthy and balanced diet—independently and in conjunction with exercise—plays an 

important role in supporting health outcomes (Hellénius et al., 1993; Johns et al., 2014; 

Kelley, Kelley, Roberts, & Haskell, 2012). There are, however, a host of pervasive 

environmental and personal factors that may conflict with individuals’ long-term 

health and weight-management goals (Thornton et al., 2013; Thornton et al., 2012). 

Giving in to impulses when faced with appealing and hedonically-pleasurable high-

calorie foods/drinks is one such factor that can undermine weight-loss and health 

promotion efforts (King et al., 2007). Indeed, the consumption of unhealthy, calorie-

dense foods/drinks often occurs following exercise (Beer et al., 2017; Fenzl et al., 

2014; McCaig et al., 2016; Werle et al., 2015), and such behaviour may, in part, 

explain the modest weight-loss experienced by some individuals during exercise 

interventions (Finlayson et al., 2011; Johns et al., 2014; King et al., 2008).  

Unlike standard meal times (e.g., breakfast, lunch, dinner), which may be 

predominantly cued by physiological markers of hunger or time of day, unhealthy 

snack consumption may be particularly influenced by psychological drivers (Cleobury 

& Tapper, 2014). Cleobury and Tapper (2014), for example, reported that the primary 

factor underpinning unhealthy snack food choices (i.e., snack foods high in either fat 

or sugar) in overweight and obese individuals was that the food looked or smelled 

tempting. Interestingly, exercise has been shown—at least in some individuals—to 

heighten the reward value of food, including high-fat/sugar items (Finlayson et al., 

2011). That being the case, assessing the potential reward value of unhealthy snack 

foods/drinks, rather than food in general (Moshier et al., 2016; Verhoeven et al., 2015), 
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may provide valuable insight into compensatory snacking behaviours around one’s 

exercise participation.  

The notion (or endorsement) of unhealthy snack consumption around exercise is 

couched within what has been referred to as a broader ‘compensatory health belief’ 

framework (Knäuper et al., 2004). To illustrate, it is argued that dissonance arises 

when one’s desires to engage in a ‘negative’ or indulgent behaviour (e.g., to consume 

unhealthy snack foods/drinks) come into conflict with one’s long-term goals (e.g., 

weight-loss). To resolve this dissonance, individuals may attempt to justify the 

negative or indulgent behaviour by positioning it relative to some other positive 

behaviour that supports the long-term goal (e.g., “I can eat this unhealthy food because 

I have exercised today”) (Knäuper et al., 2004). In that respect, some individuals may 

consider that (a) the indulgent behaviour (e.g., unhealthy snacking) is neutralised, or 

compensated for, by the healthy behaviour (e.g., exercise); and/or (b) that engagement 

in the healthy behaviour (e.g., exercise) provides sufficient justification to reward 

oneself with, or license oneself to, an indulgent behaviour (e.g., unhealthy snacking) 

(Amrein et al., 2017).  

A number of instruments have been designed to measure compensatory health 

beliefs for a range of behaviour ‘pairings’ (Knäuper et al., 2004; Radtke, Scholz, 

Keller, Knäuper, & Hornung, 2011), including those that exist between food and 

exercise (Poelman et al., 2013; Radtke, Kaklamanou, et al., 2014). However, these 

instruments may not fully capture the specific ‘licensing’ relationship that exists 

between exercise and subsequent unhealthy snacking behaviours. For example, 

compensatory health belief items around weight-management, originally stemming 

from the Compensatory Health Beliefs Scale (Knäuper et al., 2004), and subsequently 

used by Radtke, Kaklamanou, et al. (2014), only include one item addressing the 
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‘food-and-exercise’ pairing. In addition, although the instrument used by Poelman et 

al. (2013) contains four items assessing this pairing, these items focus on how a 

healthy diet/smaller portion sizes can compensate for minimal exercise (e.g., “When I 

eat less, it’s not necessary to have a lot of exercise”), rather than how exercise may act 

as justification for unhealthy eating/drinking (e.g., “because I have exercised, it’s okay 

to eat some chocolate cake”).  

Moshier et al. (2016) addressed this limitation by developing the Compensatory 

Eating Motives Questionnaire (CEMQ), a self-report instrument designed to measure 

the different motives for compensatory eating behaviours around exercise. Scores 

derived from this instrument have demonstrated preliminary evidence of validity for 

the purpose of measuring reward, relief, and recovery motives of compensatory eating. 

However, the CEMQ and other food-exercise compensatory health belief instruments 

do not capture perceptions about the consumption of unhealthy drinks, which 

(independent of food consumption) may have important negative effects on health and 

weight management (Malik et al., 2010). Studies have shown that high-calorie 

beverages contribute additional calories to daily energy intake (Appelhans et al., 

2013), which has important implications for weight-management. Also, the CEMQ 

focuses on food consumption in a general sense, rather than isolating unhealthy 

options. Although there is value from a weight management (and overall 

calorie/energy balance) perspective in understanding food-exercise compensation in a 

general sense, unhealthy snacks are often energy-dense, poor in nutritional value 

(Green et al., 2017; Verhoeven et al., 2015; Walker et al., 2008), and may be associated 

with negative health outcomes that cannot be compensated for by exercise, such as the 

management of cholesterol (Kelley et al., 2012).  
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This thesis, and the associated published investigations have examined 

compensatory (or licensing) beliefs regarding unhealthy snacking around exercise 

specifically (Dimmock et al., 2015; West et al., 2017 [Chapter 2]; West, Guelfi, 

Dimmock, & Jackson, 2018 [Chapter 3]). In this research, a six-item self-report 

instrument—the Exercise-Snacking Licensing Scale (ESLS)—was used to measure 

individuals’ perceptions about the consumption of unhealthy snack food/drink around 

(particularly following) exercise (West et al., 2017 [Chapter 2]; West et al., 2018 

[Chapter 3]). As well as demonstrating associations with theorised correlates (e.g., 

motivation), scores derived from this instrument have also displayed initial evidence 

of validity in other ways (e.g., through acceptable internal consistency estimates) in 

previous studies. Nonetheless, despite the promise of the ESLS as an instrument to 

assess compensatory licensing beliefs relating to exercise and snack foods/drinks, a 

more systematic approach to validation and psychometric evaluation is needed in 

order to document evidence for key aspects of validity associated with scores on this 

instrument. Guided by established criteria for instrument validation, the aim of this 

study was to examine, in greater detail than has been done so previously, aspects of 

validity associated with scores derived from the ESLS.   

In his seminal paper, Messick (1995) described six distinct aspects, or evaluative 

criteria, associated with construct validity (and instrument validation). Messick 

specifically outlined that a comprehensive understanding—and therefore, appropriate 

measurement—of constructs required the consideration of the following aspects of 

validity: content (i.e., relevance, representativeness, technical quality), substantive 

(i.e., theoretical rationale), structural (i.e., fidelity of the scoring structure), external 

(i.e., convergent and discriminant validity), generalisability (i.e., capacity to 

extrapolate across different populations, settings, tasks) and consequential (i.e., 
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implications of score interpretations). Of these evaluative criteria, evidence for content 

and substantive aspects of validity of the ESLS has been presented previously through 

the integration of previous literature (during item development) and through expert 

review input (West et al., 2017 [Chapter 2]). In addition, as a result of correlations 

demonstrated with exercise motivation, preliminary support for the external aspect of 

validity has also been reported (West et al., 2017 [Chapter 2]; West et al., 2018 

[Chapter 3]) . To date, though, relatively little support exists for the ESLS with respect 

to other important aspects of Messick’s framework. The aim of this study, therefore, 

was to present further evidence for the validity of scores derived from the ESLS within 

three key areas of construct validity (structural, external and generalisability).  

The six-item ESLS contains four positively-worded, reward-focused items and 

two reverse-coded items, which assess beliefs around avoiding (rather than endorsing) 

unhealthy snack foods/drinks following exercise. Although reverse-scored items have 

merit, such as ensuring participant vigilance and reducing acquiescence bias 

(DeVellis, 2017; DiStefano & Motl, 2006; Zhang & Savalei, 2016), the use of such 

items has become the subject of debate in recent years (DeVellis, 2017; Gehlbach, 

2015; Swain, Weathers, & Niedrich, 2008; Zhang & Savalei, 2016). In some cases, 

reverse-coded items have contributed to unexpected factor structures (Bardeen, 

Fergus, Hannan, & Orcutt, 2016; DiStefano & Motl, 2006; Zhang & Savalei, 2016) or 

miscomprehension (Swain et al., 2008), both of which can increase the likelihood of 

systematic error and pose threats to validity (Bardeen et al., 2016). For that reason, it 

is particularly important to consider the structural aspects of the ESLS, in order to 

determine whether the reverse-scored items support (or impair) the quality of 

inferences made using the six-item instrument. With respect to external aspects of 

validity, it is important to test the associations between scores on the ESLS with 
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respect to theorised exercise- (e.g., exercise motives, goals, participation) and diet-

related (e.g., food attitudes, self-control, related compensatory health beliefs) 

correlates. Indeed, understanding in more detail the associations between ESLS scores 

and relevant correlates promises to contribute valuable insight into the nomological 

net associated with the instrument/construct. 

Another aim of the study presented was to demonstrate support for the 

generalisability aspect of validity by considering individuals’ licensing beliefs 

associated with both ‘tiring’ and ‘light’ forms of physical activity. It has been 

proposed, for example, that licensing responses may be determined in part by one’s 

perceived mental or physical effort associated with an activity (de Witt Huberts et al., 

2012; McCaig et al., 2016; Werle et al., 2011; Werle et al., 2015). Therefore, it is 

possible that individuals might endorse licensing beliefs (regarding the consumption 

of unhealthy food/drinks around exercise) to differing degrees depending on physical 

activity intensity (i.e., greater physical activity intensities may warrant greater 

licensing). If exercise is not strenuous or long enough to justify compensation, then 

the engagement of licensing beliefs may be minimised or not occur at all. This could 

be one explanation for why Inauen, Radtke, Rennie, Scholz, and Orbell (2018) did not 

observe an increase in unhealthy snack food consumption following 5 minutes of 

exercise (i.e., aerobic step-ups). Demonstrating support for consistent structural 

properties (e.g., through factor analytic methods) of the ESLS—at the same time as 

identifying fluctuations in the magnitude of licensing beliefs at different physical 

activity intensities—would: (a) provide important information regarding the 

generalisability aspect of validity, and (b) advance our understanding of the factors 

involved in the activation of licensing beliefs.  
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Therefore, the aim of the current study was to assess three key aspects of construct 

validity (structural, external and generalisability) associated with scores derived from 

the ESLS. To address this aim, exploratory factor analytic procedures and internal 

consistency estimates both with and without reverse-coded items were conducted 

(structural aspect of validity), along with estimated correlations with a range of 

relevant constructs (external aspect of validity), and the ESLS was administered with 

respect to both ‘tiring’ and ‘light’ physical activity (generalisability aspect of validity).  

4.4 Materials and Methods 

4.4.1 Participants  

Male and female participants (n = 1095; participant characteristics are presented 

in the results section after data screening [details in data analysis section]) between 18 

and 45 years of age and that spoke English were drawn from United States, United 

Kingdom, or Australian populations. 

4.4.2 Procedures  

Recruitment and data collection occurred online via two independent recruitment 

panels (SocialSci, Qualtrics). Web-based data collection is now a frequently used 

method within the behavioural sciences (Buhrmester, Kwang, & Gosling, 2011; 

Gosling, Vazire, Srivastava, & Oliver, 2004; Lonsdale, Hodge, & Rose, 2006); online 

methods may reduce sample biases (Gosling et al., 2004) and do not appear to yield 

significant differences in terms of measurement properties (i.e., factor structure) 

(Lonsdale et al., 2006) when compared to traditional data collection (i.e., paper and 

pen) approaches. The procedures for this study were approved by the Human Research 

Ethics Committee at the authors’ institution. Prior to completing the survey, 
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participants were provided with an information sheet and were asked to provide their 

informed consent to participate.  

For the purpose of examining the generalisability aspect of validity, the ESLS 

used in Chapter 2 and 3 of this thesis was adapted to reflect licensing beliefs after 

either ‘tiring’ or ‘light’ physical activity. As such, 653 participants were asked to 

complete a version of the ESLS relating to their responses regarding tiring physical 

activity, and 442 completed a version with modified ESLS items that pertained to light 

physical activity. These two conditions were further split into two sub-samples 

according to the correlates that were assessed alongside licensing perceptions. 

Specifically, within both the ‘tiring’ and ‘light’ ESLS sub-samples, two different 

questionnaire packages that included different correlate variables were assessed. The 

decision to split the sub-samples in this way enabled—across the study as a whole—

greater insight into external aspects of validity, and also allowed for all questionnaire 

packages to follow recommendations of not exceeding a completion time of 15 to 20 

min (Worthington & Whittaker, 2006).  

Within both the ‘tiring’ and ‘light’ ESLS sub-samples, approximately half of the 

participants completed a survey that included ‘exercise-related’ correlates (i.e., 

motivational regulation for exercise, exercise motives, and leisure time physical 

activity behaviour), whilst the other half completed a survey that was focused more 

toward a range of ‘diet-related’ or ‘dispositional’ correlates (i.e., affective and 

instrumental attitudes toward unhealthy snack foods/drinks, trait self-control, food-

related self-control, compensatory health beliefs; see following section for more 

information on measures). Participants therefore received one of four possible survey 

packages; a ‘tiring’ physical activity ESLS with exercise correlates (n = 319), a ‘light’ 

physical activity ESLS with exercise correlates (n = 216), a ‘tiring’ physical activity 



118 

 

ESLS with diet-related / dispositional correlates (n = 334), a ‘light’ physical activity 

ESLS with diet-related / dispositional correlates (n = 226).  
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4.4.3 Measures  

4.4.3.a Exercise —Snacking Licensing Beliefs. 

Licensing beliefs regarding the consumption of unhealthy food/drinks after 

exercise were measured using the 6-item ESLS used in Chapters 2 and 3, which was 

modified to relate to either ‘light’ or ‘tiring’ physical activity. Distinctions between 

light and tiring physical activity were made in the instructions to the instrument. For 

example, in the light physical activity condition, instructions read, “When you see the 

term ‘physical activity’, this refers only to light physical activity, which does not leave 

you feeling worn out or tired when you finish”. Definitions for ‘unhealthy snacks’ and 

‘unhealthy drinks’ were also provided in the instructions. It was noted, for example, 

“When you see the term ‘unhealthy snacks’, this refers to ‘junk’ foods that are high in 

fat and/or sugar, such as potato chips, hot chips/fries, chocolate, confectionary (i.e., 

lollies, lollipops, candy), fast food, and sugary pastries (e.g., donuts)”. To orient 

participants to consider their licensing-related thoughts and feelings (rather than 

behaviours), participants were instructed, “When responding to the statements below, 

please think about how you most commonly feel in the few hours immediately 

following a light/tiring physical activity session”. Participants rated the extent to 

which they endorsed licensing beliefs around consuming unhealthy snack foods/drinks 

after exercise on a response scale ranging from 1 (strongly disagree) to 7 (strongly 

agree). An example item is, “After engaging in light/tiring physical activity, I feel that 

I can reward myself with unhealthy drinks” (all items are provided in Table 4.1). 

Evidence of internal consistency for scores derived from the ESLS has been reported 

in previous work (West et al., 2017 [Chapter 2]); (West et al., 2018 [Chapter 3]). In 

this study, alpha coefficients were computed for scores derived from the six-item (light 
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physical activity α = .83; tiring physical activity α = .85) and four-item ESLS (light 

physical activity α = .93; tiring physical activity α = .91).
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Table 4.1 Item- and aggregate-level descriptive statistics, and skewness and kurtosis estimates for ‘light’ (n = 410) and ‘tiring’ (n = 

610) physical activity versions of the Exercise-Snacking Licensing Scale (ESLS). 

 

 

 

 

 

 

 

 

 

 

 

Note: these final sample sizes are adjusted (from those identified in the procedures section) due to screening procedures described within 

the data analysis section. Intensity denotes the intensity level of the ESLS, where L = light physical activity, and T = tiring physical 

activity. R = Indicates items that were subsequently reverse-coded. Skew / Kurt = skewness and kurtosis estimates. 

Item / variable Intensity Mean SD Skew / Kurt 

1.  I feel that I can reward myself with unhealthy drinks L 3.09 1.82 .52 / - .82 

T 3.36 1.82 .31 / - .93 

2. I feel that I can allow myself to consume unhealthy snacks L 3.38 1.75 .27 / - .87 

T 3.69 1.70 .02 / - .90 

3. I feel that I can allow myself to consume unhealthy drinks L 3.16 1.73 .42 / - .74 

T 3.43 1.73 .24 / - .90 

4. I think I can have unhealthy snacks because I’ve earned them L 3.10 1.77 .48 / - .74 

T 3.54 1.78 .09 / - 1.1 

5. I focus on avoiding unhealthy snacks (R) L 4.48 1.79 - .30 / - .88 

T 4.57 1.74 - .32 / - .80 

6.  I focus on avoiding unhealthy drinks (R) L 4.60 1.84 - .35 / - .90 

T 4.67 1.85 - .39 / - .90 

7.  ESLS 6 item aggregate variable L 3.28 1.31 .14 / - .29 

T 3.46 1.34 .00 / - .41 

8.  ESLS 4 item aggregate variable L 3.18 1.61 .44 / -.50 

T 3.50 1.55 .14 / -.67 
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4.4.3.b Motivational Regulation for Exercise. 

The Behavioural Regulation in Exercise Questionnaire-2 (Markland & Tobin, 

2004) consists of 19 items designed to assess individuals’ motivational regulations for 

exercise. Responses are provided on a five-point scale anchored at 0 (not true for me) 

to 4 (very true for me). Prior to completing the 19 items, individuals were asked to 

consider the light/tiring physical activity in which they most commonly engage (or 

would engage). Example items include: “I take part in this form of light/tiring physical 

activity… because it’s fun” (intrinsic motivation; four items), “…because it’s 

important to me to do it regularly” (identified regulation; four items), “…because I 

feel guilty when I don’t” (introjected regulation; three items), “....because other people 

say I should” (external regulation; four items), and “…but I don’t see the point in 

doing it” (amotivation; four items). Subscale scores were averaged, and a relative 

autonomy index was subsequently calculated using weighted subscale scores (Ryan & 

Connell, 1989). Weightings were consistent with those used in previous research 

(Brunet & Sabiston, 2009; Markland & Ingledew, 2007), whereby subscale scores 

were multiplied by the following weightings: amotivation -3; external regulation -2; 

introjected regulation -1; identified regulation +2; intrinsic regulation +3. Higher 

relative autonomy index scores reflect greater autonomous, relative to controlled, 

exercise motivation, and are therefore considered indicators of higher ‘quality’ 

motivation for exercise (Deci & Ryan, 1985; Markland & Ingledew, 2007). 

Researchers have presented support for the validity and reliability of scores derived 

from the Behavioural Regulation in Exercise Questionnaire-2 (Markland & Ingledew, 

2007; Markland & Tobin, 2004; West et al., 2017 [Chapter 2]). Internal consistency 

estimates (α) for scores derived from measures completed in both the light and tiring 

physical activity surveys in this study were as follows: amotivation (α = .87 and .93 
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for the ‘light’ and ‘tiring’ samples, respectively), external regulation (α = .89 and .91, 

respectively), introjected regulation (α = .85 and .81, respectively), identified 

regulation (α = .77 and .80, respectively), and intrinsic motivation (α = .94 and .96, 

respectively). In accordance with previous research (West et al., 2017 [Chapter 2]), an 

inverse relationship between relative autonomy index scores and individuals’ 

endorsement of licensing beliefs (i.e., ESLS scores) was anticipated.  

4.4.3.c Exercise Motives. 

The Exercise Motivations Inventory-2 (Markland & Ingledew, 1997) was used to 

assess the goals (or potential goals) associated with individuals’ exercise participation. 

Specifically, although the Behavioural Regulation in Exercise Questionnaire-2 

assesses why people exercise (e.g., for fun, because they value the outcomes of 

exercise, due to external pressure), the Exercise Motivations Inventory-2 is designed 

to assess what people’s motives are for exercise. The entire Exercise Motivations 

Inventory-2 includes 14 different exercise motives; six were selected for use in the 

present study. Participants were reminded to think about the most common light/tiring 

physical activity that they personally participated in before answering the motive 

statements. The exercise motives chosen measured the extent to which people 

exercised (or would exercise) for enjoyment (four items; e.g., “Personally, I take part 

in this form of physical activity… because I enjoy the feeling of exerting myself”), 

revitalisation (three items; e.g., “…because it makes me feel good”), ill-health 

avoidance (three items; e.g., “…to avoid ill-health”), positive health (three items; e.g., 

“…to have a healthy body”), weight management (four items; e.g., “…to stay slim”) 

and appearance (four items; e.g., “…to help me look younger”). Items were scored on 

a 6-point response scale ranging from 0 (not at all true for me) to 5 (very true for me). 

Support for the psychometric properties of scores derived from the Exercise 
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Motivations Inventory-2 has been reported previously (Markland & Ingledew, 1997; 

Moshier et al., 2016). Internal consistency estimates (α) for scores derived from 

measures completed in both the light and tiring physical activity surveys in this study 

were as follows: enjoyment (α = .92 and .93 for the ‘light’ and ‘tiring’ samples, 

respectively), revitalisation (α = .89 and .91, respectively), ill-health avoidance (α = 

.95 and .93, respectively), positive health (α = .96 and .94, respectively), weight 

management (α = .91 and .89, respectively) and appearance (α = .92 and .92, 

respectively). Negative correlations between each of these ‘positive’ exercise motives 

and ESLS scores was anticipated (e.g., if an individual scored highly on exercising for 

weight management, enjoyment, ill-health avoidance, etc., s/he would report lower 

licensing beliefs).  

4.4.3.d Leisure Time Physical Activity Levels.  

The Godin-Shephard Leisure Time Physical Activity Questionnaire (Godin & 

Shephard, 1985) was used to assess individuals’ typical levels of mild, moderate, and 

strenuous physical activity. For analysis purposes, a single physical activity score was 

computed (using weightings applied to mild, moderate, and strenuous physical 

activity) to account for differences in metabolic demand of the different exercise 

intensities (mild multiplied by 3; moderate by 5; strenuous by 9). Scores from this 

measure have been identified as a reliable and valid way to assess an individual’s 

leisure-time physical activity levels (Godin & Shephard, 1985; Jacobs, Ainsworth, 

Hartman, & Leon, 1993). 

4.4.3.e Affective and Instrumental Attitudes Toward Unhealthy Snack Foods/Drinks.  

Affective (i.e., enjoyment-related) and instrumental (i.e., health-related) attitudes 

toward specific snack foods and drinks were assessed with items adapted from Chapter 

2. Participants rated their affective and instrumental attitudes (one item each) toward 
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chocolate, confectionary, potato chips, sweet pastries, soda, and high-fat drinks on a 

7-point bipolar scale (two items total per food/drink, where 1 = not at all 

enjoyable/healthy and 7 = very enjoyable/healthy). Scores from these measures have 

been shown to display evidence of acceptable internally consistent in previous 

research (West et al., 2017 [Chapter 2]). Alpha coefficients were computed for scores 

derived from affective (α = .73 and .74 for the ‘light’ and ‘tiring’ samples, 

respectively) and instrumental attitudes (α = .89 and .91, respectively). As greater 

affective attitudes (i.e., liking) towards unhealthy snacks has been correlated with a 

greater intake and strength of desire to consume unhealthy snack foods (Haynes, 

Kemps, & Moffitt, 2016a), a positive relationship between attitudes toward these 

foods/drinks and licensing (i.e., ESLS) scores was expected.  

4.4.3.f Self-Control.  

Trait self-control was assessed using the Brief Self-Control Scale (Tangney et al., 

2004). This instrument contains 13 items pertaining to general self-control (e.g., “I am 

good at resisting temptation”), which are scored on a response scale ranging from 1 

(not at all) to 5 (very much). Higher mean scores indicate a greater level of trait self-

control. Scores on the Brief Self-Control Scale have previously been shown to provide 

reliable and valid interpretations of an individual’s trait self-control (Tangney et al., 

2004; Wang et al., 2015). In this study, alpha coefficients for scores on the Brief Self-

Control Scale were as follows (α = .85 and .83, for the ‘light’ and ‘tiring’ samples, 

respectively).  

Separately, three questions specifically regarding individuals’ food-related self-

control, which were constructed by Honkanen et al. (2012) and based on previous 

studies (Tangney et al., 2004) were also utilised in this study. The three items included, 

“I have a hard time breaking bad food habits”, “I wish I had more self-discipline when 



126 

 

it comes to unhealthy food”, and “Sometimes I can’t stop myself from eating 

unhealthy food, even if I know it’s wrong”. The items were assessed using a response 

scale ranging from 1 (strongly disagree) to 7 (strongly agree). All questions were 

reverse-scored so that higher aggregate scores indicated greater self-control. Scores 

from these three items have demonstrated acceptable internal consistency in recent 

research (West et al., 2017 [Chapter 2]), and in this study acceptable alpha coefficients 

were as follows (α = .89 and .91 for the ‘light’ and ‘tiring’ samples, respectively). 

Given that the ability to resist temptation is an important element of self-control 

(Tangney et al., 2004), and that higher trait self-control has been associated with a 

weaker desire to consume unhealthy snack foods (Haynes et al., 2016a), a negative 

relationship between self-control scores (both general and food-related) and 

participants’ licensing (i.e., ESLS) scores was anticipated. 

4.4.3.g Compensatory Health Beliefs.  

Two distinct (but complementary) instruments to assess closely related 

compensatory health beliefs regarding food were included in the present study. First, 

in accordance with previous work (Radtke, Kaklamanou, et al., 2014), five items 

related to dieting and weight-loss derived from the original Compensatory Health 

Beliefs Scale (Knäuper et al., 2004) were used. The five items included the assessment 

of beliefs around food and exercise (e.g., “If one exercises one can eat without many 

restrictions”), as well as more general dietary behaviours (e.g., “Skipping the main 

dish can make up for eating dessert”). Answers were provided on a five-point response 

scale ranging from 0 (strongly disagree) to 4 (strongly agree), with higher scores 

indicating greater endorsement of compensatory health beliefs. A strength of these 

items is that they capture a broad range of potential compensatory behaviours (e.g., 

exercise, calorie restriction, use of artificial sweeteners, etc.). However, this diversity 
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has resulted in less-than-optimal alpha coefficients for scores derived from this 

instrument in previous studies (e.g., α = .44; (Radtke, Kaklamanou, et al., 2014)). In 

the current study alpha coefficients for scores derived from this instrument were as 

follows (α = .78 and .76 for the ‘light’ and ‘tiring’ samples, respectively).  

The Diet-related Compensatory Health Beliefs Scale (Poelman et al., 2013) was 

also used to assess diet-related beliefs specifically associated with exercise. The entire 

instrument includes 11 items across three separate factors. In the current study, only 

the ‘compensatory health beliefs related to exercise’ subscale was used. The ‘portion 

size’ and ‘front-of-package logo’ subscales were excluded due to being deemed 

unnecessary. As such, participants responded to four items, including, “To maintain 

your weight, it is fine to have less exercise if you eat small portions”, “To maintain 

your weight, it is fine to have less exercise if you eat products with a front-of-package 

logo”, “When I eat less, it’s not necessary to have a lot of exercise”, and “When I 

mainly eat products with a front-of-package logo, it is not necessary to have a lot of 

exercise”. Front-of-package logo referred to labels or logos on the front of a food 

packages that represent a more favourable or ‘healthier’ food choice. This is important 

in regards to licensing beliefs as research has shown that the perceived healthiness of 

food can subsequently increase the consumption of that food choice (Provencher, 

Polivy, & Herman, 2009). Ratings were provided on a 5-point response scale ranging 

from 0 (strongly disagree) to 4 (strongly agree), where higher scores indicated 

stronger endorsement of compensatory health beliefs. Researchers have previously 

demonstrated support for aspects of validity associated with scores derived from these 

instruments (Poelman et al., 2013), and alpha coefficients in the present study were as 

follows (α = .73 and .78 for the ‘light’ and ‘tiring’ samples, respectively). A positive 

relationship between ESLS scores and scores on both of these related instruments was 
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anticipated. At the same time, given that the ESLS assesses a specific type of exercise-

diet pairing (i.e., unhealthy snack foods/drinks)—that is not the subject of either of the 

other two instruments—it was anticipated that the strength of these correlations would 

not indicate redundancy between concepts.  

4.4.4 Data Analysis  

De-identified data files from the two recruitment sites were initially collated and 

screened using IBM SPSS Version 25. Of the 1095 participants who met the inclusion 

criteria for the study, 40 individuals were excluded due to being identified as 

multivariate outliers when assessing individual items on the ESLS. To reduce the risk 

of including redundant data, an additional 35 participants were removed for having 

completed the questionnaire in under 4 minutes (it was deemed that anyone 

completing the survey in such a short time could not have attended properly to the 

questions). Therefore, data from 1020 participants were retained for analysis. To 

account for input errors, BMI scores outside of the range of 15 – 50 kg/m2 were deleted 

for 31 individuals. In addition, six scores for typical leisure time physical activity 

levels that were considered univariate outliers (i.e., z score > ± 3.29) were also deleted 

to account for potential input errors or misinterpretation of the question (e.g., 

completing 80 strenuous exercise sessions a week is unrealistic).  

The analysis of structural (and generalisability) aspects of validity began with 

checks of item- and aggregate-level skewness and kurtosis for both the tiring and light 

versions of the ESLS (see Table 4.1) and inter-item correlations (see Table 4.2). 

Subsequently estimated alpha coefficients were calculated to examine the internal 

consistency of scores derived from the tiring and light versions of the ESLS (refer to 

Measures section). Exploratory factor analysis (EFA) was performed on scores from 

the two ESLS, and factor analytic solutions were explored both with and without 
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reverse-coded items (i.e., a six-item and four-item measure, respectively). Factor 

analyses were conducted using principal axis extraction, with the number of factors 

determined by eigenvalues (Kaiser, 1960) and investigation of the scree plot (Cattell, 

1966). Exploratory rather than confirmatory factor analytic methods were used 

because no empirical work had previously been conducted to investigate the factor 

structure of the ESLS. With the generalisability aspect of validity in mind, a series of 

independent-samples t-tests were performed—using ESLS scores derived with and 

without the inclusion of reverse-coded items—to examine differences in the strength 

of participants’ licensing endorsement according to the framing of physical activity in 

the ESLS (i.e., tiring vs. light). Finally, having considered structural (and by splitting 

the measures according to tiring vs. light physical activity, also the generalisability) 

aspect of validity, a series of bivariate correlations were computed to examine 

associations between tiring / light ESLS scores and scores on all correlates related to 

exercise and diet.  

4.5 Results 

4.5.1 Participants  

Participants (N = 1020, males = 359, females = 661, M age = 30.48 ± 7.52 y, BMI 

= 24.87 ± 5.45 kg/m2) displayed a range of typical leisure-time physical activity levels 

(mean Godin-Shephard Leisure Time Physical Activity Questionnaire score across 

both the light and tiring physical activity conditions = 52.47 ± 45.56 arbitrary units; 

(Godin & Shephard, 1985)). 

4.5.2 Structural and Generalisability Aspects of Validity 

Item- and aggregate-level descriptive statistics (i.e., mean, standard deviation, 

normality estimates) for both (i.e., ‘light’ and ‘tiring’) versions of the ESLS are 

presented in Table 4.1. Item- and aggregate-level skewness and kurtosis estimates did 
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not indicate any departures from normality for any ESLS items or aggregate scores (in 

either version of the survey).  

4.5.2.a. Factor Analysis: Light Physical Activity. 

An EFA was performed using principal axis factoring and orthogonal varimax 

rotation. Initial inter-item correlations (between positively-worded items) were 

positive and in the desirable range (Hair, Black, Babin, & Anderson, 2014) (see Table 

4.2). Reverse-scored items were strongly (and positively) correlated with each other, 

but displayed weaker correlations with the positively-worded items
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Table 4.2 Correlation matrix between ESLS items for light (n = 410) and tiring (n = 610) physical activity versions of the instrument   

Note: correlations rounded to two decimal places. ** p< 0.01, * p< 0.05. ESLS = Exercise-Snacking Licensing Scale. Intensity denotes 

the intensity level of questionnaires where L = light physical activity and T = tiring physical activity. R = Indicates reversed item (reversed 

prior to the correlations shown). 

Item Intensity 2 3 4 5 6 

1.  I feel that I can reward myself with unhealthy drinks 
L 0.69** 0.79** 0.76** 0.15** 0.21** 

T 0.63** 0.78** 0.68** 0.22** 0.30** 

2.  I feel that I can allow myself to consume unhealthy snacks 
L -- 0.86** 0.78** 0.14** 0.11* 

T -- 0.81** 0.74** 0.33** 0.28** 

3.  I feel that I can allow myself to consume unhealthy drinks 
L  -- 0.73** 0.16** 0.22** 

T  -- 0.61** 0.26** 0.35** 

4.  I think I can have unhealthy snacks because I’ve earned them 
L   -- 0.11* 0.09 

T   -- 0.26** 0.24** 

5.  I focus on avoiding unhealthy snacks (R) 
L    -- 0.91** 

T    -- 0.85** 

6.  I focus on avoiding unhealthy drinks (R) 
L     -- 

T     -- 
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The Kaiser-Meyer-Olkin index was 0.67, indicating the data were sufficient for EFA. 

Bartlett’s test of sphericity, χ2 (15) = 2206.33, p < 0.001, showed that there were 

patterned relationships between item scores. Using an eigenvalue cut-off of 1.0, and 

using visual confirmation via the scree plot, there were two factors that (after rotation) 

explained a cumulative variance of 81.59%. Table 4.3 shows the factor loadings after 

rotation using a significant factor criterion of 0.32 (Tabachnick & Fidell, 2007; Yong 

& Pearce, 2013). The interpretable solution appeared to be that the four positively-

worded items loaded onto factor one (internal consistency, α = .93), whilst the two 

reverse-coded items loaded separately onto factor two (α = .95). The diagonals of the 

anti-image correlation matrix for positively-worded items were all above 0.5, whereas 

reverse-coded items fell marginally below the acceptable range (ESLS reversed item 

5 = 0.48; ESLS reversed item 6 = 0.48) (Hair et al., 2014; Kaiser, 1970). The same 

analysis was repeated with reverse-coded items removed (i.e., a 4-item ESLS) and 

revealed a single-factor solution, as determined by the scree plot analysis and the 

Keiser criterion (initial eigenvalues = 3.302, .325, .272, .102); this solution explained 

a cumulative variance of 82.54% and all items loaded meaningfully onto this primary 

factor (factor loadings all > 0.50 (Hair et al., 2014)) as shown in Table 4.3. 

Recommendations from Hair et al. (2014) were used when interpreting the minimum 

factor item loadings (i.e., loadings greater than ± 0.5 are considered the minimum for 

practical significance). 
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Table 4.3. Factor loadings, eigenvalues, and alpha coefficients for 6- and 4-

item versions of the light (n = 410; varimax rotation; rotated factor matrix 

loadings) and tiring (n = 610; direct oblimin rotation; pattern matrix loadings) 

physical activity versions of the ESLS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESLS = Exercise-Snacking Licensing Scale. Intensity denotes the intensity level 

of questionnaires where L = light physical activity and T = tiring physical activity. 

F1 and F2 denote Factor 1 and Factor 2. 

 

4.5.2.b. Factor Analysis: Tiring Physical Activity. 

An EFA was performed using principal axis factoring and oblique direct oblimin 

rotation (rather than varimax rotation as was the case in the light physical activity 

condition) due to the two factors correlating (r = 0.32) in an exploratory principal 

components analysis (Tabachnick & Fidell, 2007). Inter-item correlations—all of 

which were positive—were largely consistent with those observed for the light 

Item Intensity 6-item ESLS 4-item ESLS 

  F1 F2 F1 

ESLS item 1 L 0.83  0.84 

T 0.82  0.82 

ESLS item 2 L 0.89   0.89  

T 0.87  0.87 

ESLS item 3 L 0.91  0.92 

T 0.88   0.89 

ESLS item 4 L 0.86  0.85 

T 0.79   0.79  

ESLS rev item 5 L  0.91 Removed 

T  0.93 Removed 

ESLS rev item 6 L  0.99 Removed 

T  0.92 Removed 

Initial Eigenvalues L 3.42 1.79 3.30 

T 3.50 1.48 3.12 

% of variance L 56.98 29.89 82.54 

T 58.33 24.61 78.09 

α L 0.93 0.95 0.93 

 T 0.91 0.92 0.91 
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physical activity ESLS (see Table 4.2). When performing the factor analyses using 

scores derived from the six-item ESLS, the Kaiser-Meyer-Olkin index was 0.63, 

indicating the data were sufficient for EFA. Bartlett’s test of sphericity, χ2 (15) = 

2814.43, p < 0.001, showed that there were patterned relationships between the items. 

The diagonals of the anti-image correlation matrix were over 0.5 for both positively 

and negatively worded items (Hair et al., 2014; Kaiser, 1970). Using an eigenvalue 

cut-off of 1.0, and using visual confirmation via the scree plot, there were two factors 

that explained a cumulative variance of 82.94%. The interpretable solution again 

appeared to be that the four positively worded items loaded on factor one (α = 0.91), 

whilst the two reverse-coded items again loaded separately onto a second factor (α = 

0.92). Table 4.3 shows the pattern matrix using a significant factor criterion of 0.32 

(Tabachnick & Fidell, 2007; Yong & Pearce, 2013). With reverse-coded items 

removed, analyses revealed evidence of a single-factor solution as determined by the 

scree plot analysis and the Keiser criterion (initial eigenvalues = 3.124, 0.418, 0.359, 

0.100). The single-factor solution explained a cumulative variance of 78.09%, and all 

items loaded meaningfully onto this primary factor (factor loadings all > 0.50 (Hair et 

al., 2014)) as shown in Table 4.3.  

4.5.2.c. Differences in ESLS Scores for Light Versus Tiring Physical Activity. 

To aid interpretations regarding the generalisability aspect of validity, all outputs 

described above are separated (in tables) according to the intensity of physical activity 

associated with the ESLS. Broadly, the consistency in terms of factor analytic findings 

(between the light and tiring versions of the ESLS) does appear to lend initial support 

for the generalisability aspect of validity. Independent-samples t-tests—conducted 

using the aggregate-level scores for the ESLS—revealed that licensing (endorsement) 

of unhealthy snacks around exercise was significantly stronger when participants were 
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considering their involvement in ‘tiring’ in comparison to ‘light’ physical activity. 

Outputs from analyses using both the six-item ESLS, t (1018) = -2.23, p = 0.026, and 

four-item ESLS, t (1018) = -3.21, p = 0.001, revealed that participants reported greater 

endorsement of licensing when responding with tiring, relative to light, physical 

activity in mind. Mean and standard deviations for the six- and four-item ESLS, when 

phrased in response to light and tiring physical activity, are presented in Table 4.1. 

The absolute values (i.e., combining light and tiring physical activity conditions) of 

the six-item (3.39 ± 1.33) and four-item (3.37 ± 1.58) ESLS were at approximately the 

mid-point of the scale, indicating that there were minimal concerns regarding ceiling 

or floor effects for typical responses on either version of the instrument.  

4.5.3 External Aspect of Validity 

For the purpose of examining associations with relevant correlates, correlations 

using aggregate scores from both the six- (ESLS6) and four-item (ESLS4; reverse-

coded items removed) instruments were computed. Correlations for both the ‘light’ 

and ‘tiring’ versions of the ESLS are presented separately (for correlation outputs in 

relation to exercise correlates see Table 4.4 and diet-related correlates see Table 4.5). 

For composite-level descriptive statistics and alpha coefficients for exercise and diet-

related correlates, please see Table 4.6 and Table 4.7.
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Table 4.4 Correlations with exercise correlates for four- and six-item versions of ‘light’ (n = 199) and ‘tiring’ (n = 297) ESLS. 

Variable Intensity 2 3 4 5 6 7 8 9 10 

1.  Licensing (6-item ESLS score) 
L .90** - .34** - .23** - .19** - .21** - .22** - .04 - .15* - .11 

T .92** - .30** - .14* - .16** - .24** - .27** - .14* - .18** - .13* 

2.  Licensing (4-item ESLS score) 
L -- - .28** - .03 .01 - .03 - .05 .13 .04 - .09 

T -- - .33** - .01 - .03 - .11 - .14* .02 - .02 - .08 

3.  Motivation for exercise 
L  -- .64** .60** .37** .47** .07 .17* .17* 

T  -- .59** .58** .28** .38** .10 .16** .19** 

4.  Exercising for enjoyment  
L   -- .89** .62** .71** .38** .51** .22** 

T   -- .91** .54** .61** .37** .51** .26** 

5.  Exercising for revitalisation 
L    -- .65** .73** .40** .56** .21** 

T    -- .59** .66** .39** .55** .30** 

6.  Exercising to avoid ill-health 
L     -- .87** .59** .66** .08 

T     -- .84** .59** .64** .25** 

7.  Exercise for positive health 
L      -- .57** .68** .14 

T      -- .60** .72** .23** 

8.  Exercise for weight management 
L       -- .77** .04 

T       -- .71** .10 

9.  Exercising for appearance 
L        -- .02 

T        -- .17** 

10. Godin-Shephard leisure time 

physical activity score 

L (n = 179)         -- 

T (n = 262)         -- 

Note: ESLS = Exercise-Snacking Licensing Scale. Intensity denotes the intensity level of questionnaires where L = light physical activity and T = 

tiring physical activity. ** p< 0.01, * p< 0.05. Motivation for exercise = measured by the relative autonomy index of the Behavioural Regulation of 

Exercise Questionnaire- 2. Exercising for: enjoyment, revitalisation, to avoid ill-health, for positive health, weight management or appearance, 

measured by subscales of the Exercise Motivations Inventory-2. 
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Table 4.5 Correlations with diet-related and dispositional correlates for four- and six-item versions of ‘light’ (n = 211) and ‘tiring’ (n 

= 313) ESLS. 

Variable Intensity 2 3 4 5 6 7 8 

1.  Licensing (6-item ESLS score) 
L .90** .26** .18** - .23** - .20** .33** .30** 

T .91** .28** .27** - .19** - .20** .38** .22** 

2.  Licensing (4-item ESLS score) 
L -- .31** .21** - .21** - .24** .43** .39** 

T -- .27** .30** - .17** - .22** .46** .30** 

3.  Affective attitudes 
L  -- .05 - .15* - .30** .16* .15* 

T  -- .14* - .25** - .26** .10 .02 

4.  Instrumental attitudes 
L   -- .06 .07 .33** .21** 

T   -- .03 .02 .41** .32** 

5.  Trait self-control 
L    -- .65** - .17* - .29** 

T    -- .60** - .14* - .10 

6.  Food-related self-control 
L     -- - .20** - .34** 

T     -- - .13* - .05 

7.  Compensatory health beliefs 
L      -- .71** 

T      -- .69** 

8.  Diet-related compensatory health beliefs 
L       -- 

T       -- 

Note: ESLS = Exercise-Snacking Licensing Scale. Intensity denotes the intensity level of questionnaires where L = light physical activity 

and T = tiring physical activity. ** p< 0.01, * p< 0.05 
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Table 4.6 Composite-level descriptive statistics and alpha coefficients within exercise correlates in the light (n = 199) and tiring (n = 

297) physical activity conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Intensity denotes the intensity level of exercise where L = light physical activity and T = tiring physical activity. Motivation for 

exercise = measured by the relative autonomy index of the Behavioural Regulation of Exercise Questionnaire- 2, where higher scores 

denote greater autonomous (relative to controlled) motivation towards exercise. Exercising for: enjoyment, revitalisation, to avoid ill-

health, for positive health, weight management or appearance, measured by subscales of the Exercise Motivations Inventory -2, where 

higher scores denote greater agreeance to exercising for stated reason.  

Variable Intensity Mean SD Skew / Kurt α 

1.  Motivation for exercise L 8.85 6.50 - .42 / - .62 --- 

T 6.70 7.34 - .35 / - .48 --- 

2.  Exercising for enjoyment  L 3.39 1.31 - .67 / - .29 0.92 

T 3.20 1.48 - .65 / - .67 0.93 

3.  Exercising for revitalisation L 3.42 1.27 - .74 /  .03 0.89 

T 3.27 1.45 - .81 / - .27 0.91 

4.  Exercising to avoid ill-health L 3.36 1.43 - .73 / - .24 0.95 

T 3.55 1.33 - .98 / .39 0.93 

5.  Exercise for positive health L 3.67 1.34 - 1.13 / .66 0.96 

T 3.87 1.20 - 1.27 / 1.51 0.94 

6.  Exercise for weight management L 2.97 1.51 - .49 / - .74 0.91 

T 3.37  1.42  - .85 / - .10 0.89 

7.  Exercising for appearance L 2.99 1.49 - .49 / - .58 0.92 

T 3.23 1.39 - .73 / - .24 0.92 

8.  Godin-Shephard leisure time physical 

activity score 
L (n = 179) 51.73 48.61 3.04 / 13.85 -- 

T (n = 262) 53.01 42.36 2.11 / 6.43 -- 



 

139 

 

Table 4.7 Composite-level descriptive statistics and alpha coefficients within diet-related and dispositional correlates in the light (n 

= 211) and tiring (n = 313) physical activity conditions  

 

 

 

 

 

 

 

 

Note: Intensity denotes the intensity level of exercise where L = light physical activity and T = tiring physical activity.

Variable Intensity Mean SD Skew / Kurt α 

1.   Affective attitudes L 4.94 1.12 -.25 / - .21 0.73 

T 4.93 1.17 -.60 / .45 0.74 

2.    Instrumental attitudes L 2.26 1.08 1.18 / .88 0.89 

T 2.38 1.23 1.48 / 2.00 0.91 

3.   Trait self-control L 3.06 .72 .22 / - .18 0.85 

T 3.12 .69 .11 / - .17 0.83 

4.   Food-related self-control L 3.62 1.73 .31 / - .83 0.89 

T 3.57 1.71 .31 / - .73 0.91 

5.   Compensatory health beliefs L 1.02 .82 .89 / .71 0.78 

T 1.02 .79 .92 / .64 0.76 

6.   Diet-related compensatory health beliefs L 1.20 .85 .79 / 1.15 0.73 

T 1.12 .84 .77 / .29 0.78 
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4.5.3.a Exercise Correlates. 

With respect to exercise motivation (i.e., relative autonomy index scores 

computed using Behavioural Regulation of Exercise Questionnaire-2 subscales), 

scores on both ‘light’ and ‘tiring’ physical activity versions of the ESLS6 and ESLS4 

displayed significant negative correlations with participants’ exercise motivation. 

Specifically, individuals scored lower on licensing beliefs about unhealthy snacking 

following exercise when they reported higher-quality (i.e., more autonomous, relative 

to controlled) motivation for exercise. With respect to scores on all subscales within 

the Exercise Motivations Inventory-2 (i.e., exercising for enjoyment, revitalisation, ill-

health avoidance, positive health, weight management, and appearance), significant 

negative correlations were observed with scores on the ‘tiring’ ESLS6. For example, 

when individuals strongly endorsed exercise as a means of revitalisation, for health 

improvement, or for weight management, they reported weaker licensing beliefs. 

Interestingly, the same broad pattern was observed for ESLS6 scores even when 

respondents were considering their responses to light physical activity (with the 

exception of a non-significant correlation with the weight management motive). As 

indicated in Table 4.4, correlations between ESLS4 scores and Exercise Motivations 

Inventory-2 subscale scores were largely non-significant (for both ‘light’ and ‘tiring’ 

versions of the ESLS4). Finally, it was observed that ESLS6 scores were significantly 

and negatively correlated with participants’ leisure-time physical activity levels within 

the ‘tiring’ (but not ‘light’) version of the ESLS (ESLS4 scores were not significantly 

correlated with physical activity levels). The significant correlation indicated that 

participants in the sample who were relatively more active were less likely to endorse 

the licensing of unhealthy foods/drinks following tiring physical activity.  
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4.5.3.b Diet-Related and Dispositional Correlates. 

Scores on both the ‘light’ and ‘tiring’ versions of the ESLS6 and ESLS4 were 

significantly correlated in a positive direction with participants’ affective and 

instrumental attitudes towards unhealthy snacks (see Table 4.5). That is, it appeared 

that individuals reported stronger licensing of unhealthy snacks around exercise when 

they rated unhealthy snacks (on the whole) as more pleasurable / enjoyable (affective 

attitude) and perceived them to be (relatively more) healthy (instrumental attitude). 

Significant negative correlations were also observed for scores on both the ‘light’ and 

‘tiring’ versions of the ESLS6 and ESLS4 with respect to individuals’ general trait 

self-control and food-related self-control (i.e., participants with greater self-control 

reported weaker licensing beliefs). Finally, it was observed that scores on both 

versions of the ESLS6 and ESLS4 were significantly correlated in a positive direction 

with participants’ general and diet-related compensatory health beliefs. Importantly, 

however, the strength of these correlations (r range 0.22 to 0.46) indicated that ESLS 

scores were empirically distinguishable from scores on these existing (and related) 

compensatory belief instruments. 

4.6  Discussion  

Compensatory health beliefs represent the notion that one can counteract the 

effects of a negative health behaviour (e.g., smoking) by engaging in a ‘paired’ 

positive behaviour (e.g., exercise) (Knäuper et al., 2004). In some instances, these 

compensatory pairings may operate in the reverse direction (Amrein et al., 2017; 

Radtke, Kaklamanou, et al., 2014), whereby individuals could use their engagement 

in a positive health behaviour (such as exercise) to justify, or license themselves to, an 

unhealthy behaviour (e.g., unhealthy food). In the case of exercise and nutritional 

‘pairings’, this form of licensing may, in part, explain the modest weight-loss 
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experienced by some individuals during exercise-only interventions (Finlayson et al., 

2011; Johns et al., 2014; King et al., 2008). In light of the potential health implications 

of these beliefs, and the developing literature regarding compensatory health beliefs, 

there is a need for researchers to direct their attention to developing—and presenting 

validity evidence for—instruments that assess these forms of licensing (as well as 

other diverse compensatory pairings). The ESLS is a brief instrument that has been 

used in this thesis to assess licensing beliefs relating to the consumption of unhealthy 

snack foods/drinks around exercise (West et al., 2017 [Chapter 2]; West et al., 2018 

[Chapter 3]) . Despite preliminary evidence to support the use of the ESLS (West et 

al., 2017 [Chapter 2]; West et al., 2018 [Chapter 3]), it is necessary to consider in more 

detail several key aspects of validity associated with scores derived from this 

instrument. With that in mind, the aim of this investigation was to assess structural, 

external and generalisability aspects of validity associated with scores on the ESLS 

among a large representative sample. Analyses revealed support for the utility, 

refinement, and continued use of the ESLS; in the material that follows broad 

conclusions that can be drawn from the present study are identified, and important 

recommendations for future research are presented.  

Analyses regarding the structural aspect of validity for scores on the ESLS 

indicated that researchers may wish to use the instrument in the future with or without 

the reverse-coded items. Analyses for the six-item (i.e., original, previously used) 

ESLS indicated that the reverse-coded items may load onto a second (separate) factor. 

It is not uncommon for reverse-coded items to load separately from positively-worded 

items (Bardeen et al., 2016; DiStefano & Motl, 2006; Zhang & Savalei, 2016), and 

researchers may conclude that the benefits of including reverse-coded items (e.g., 

maintaining participant alertness, minimising acquiescence bias) outweigh any 
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modelling or interpretive complications brought about by the second factor. 

Alternatively, researchers may justify the use of a single-factor (six-item) ESLS on 

the basis that the reverse-coded (second) factor may simply be a methodological 

artefact and not conceptually meaningful in its own right (Corwyn, 2000; DiStefano 

& Motl, 2006). It is possible, of course, that the second factor may be substantively 

important, and may have emerged due to a substantive underlying reason. For 

example, there is a well-established approach-avoidance distinction in the 

psychological literature (Elliot, 2008), reflecting people’s tendencies to focus on either 

approaching a desired state or avoiding an undesired state. Rather than simply being a 

product of methodology (i.e., wording), therefore, it is possible that the positively-

worded (‘allowing reward’) ESLS items may represent an approach notion, whereas 

the negatively-worded (‘avoiding unhealthy snacks’) items may represent an 

altogether different underlying (i.e., avoidance) motive. If this is the case, it may be 

beneficial for researchers to not only to consider a two-factor approach to scoring the 

ESLS, but also to investigate whether a more comprehensive assessment of the 

avoidance motive may be warranted (e.g., by adding additional items to the reverse-

coded section of the ESLS so as to improve conceptual coverage).    

A practical alternative to the use of the six-item ESLS—which was supported 

empirically in this investigation—would be for researchers to move forward with a 

four-item version of the instrument (i.e., without reverse-coded items). Indeed, 

balanced against the documented benefits of reverse-coded items, it has been noted 

recently in the psychometric literature (DeVellis, 2017) that reverse-coded items may 

contribute to unexpected factor structures (Bardeen et al., 2016; DiStefano & Motl, 

2006; Zhang & Savalei, 2016) and miscomprehension (Swain et al., 2008). In support 

of this approach, it is important to highlight that the reverse-coded items displayed 
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somewhat inconsistent inter-item correlations (when compared to those observed 

between positively-worded items). The validation of psychological instruments is an 

iterative process, and given that work on the ESLS is at an early stage, it would likely 

be premature to present here a ‘preferred’ strategy out of those discussed above (e.g., 

a four-item ESLS, a six-item ESLS with or without acknowledgement of the potential 

second factor). What is important to note, however, is that there appears sufficient 

support for either strategy. For both the four- and six-item ESLS, it was observed that 

items and composite scores followed a relatively normal distribution; analyses also 

revealed support for the internal consistency of scores from both the four- and six-item 

measures. That being the case, when drawing conclusions about the optimal 

approach—at least with respect to the structural aspect of validity for the ESLS—it is 

encouraged that researchers take into account their specific research questions and 

intended modelling strategies.    

It was noteworthy that scores on the four- and six-item ESLS displayed relatively 

consistent associations with correlates. The only notable exception to this was stronger 

correlations between the six-item ESLS and subscale scores on the Exercise 

Motivations Inventory-2 (see Table 4.4). Whether this stronger relationship is 

replicable or represents differences in the four or six-item ESLS is yet to be determined 

and should be examined in future research. Other than possible differences on the 

Exercise Motivations Inventory-2, it appears that any decision about the inclusion of 

reverse-coded items may not, on the whole, have a substantial effect on the external 

aspect of validity for ESLS scores. It was encouraging that ESLS scores aligned with 

dispositional, diet-related, and exercise correlates, such that individuals were more 

likely to endorse licensing beliefs when (for example) they: (a) reported lower-quality 

(i.e., more controlled) motivation for exercise; (b) had stronger affective and 
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instrumental attitudes toward unhealthy foods/drinks; (c) were (relatively) low on 

general and food-related self-control and (d) tended to more strongly endorse other 

related compensatory health beliefs. These findings were consistent for scores derived 

from both the four- and six-item instrument, and were also present for ‘light’ and 

‘tiring’ versions of the ESLS. Taken together, the inspection of correlations within this 

study provide important support for the external aspect of validity, and also 

demonstrate that individuals’ licensing perceptions regarding unhealthy snacks around 

one’s exercise involvement—when assessed using the ESLS—are empirically 

distinguishable from other compensatory health beliefs.  

It is important to highlight that analyses associated with the external aspect of 

validity in this study may aid in identifying modifiable correlates that represent 

suitable targets for interventions designed to minimise unhealthy licensing beliefs (and 

potentially, practices). With respect to exercise motivation, these findings corroborate 

those reported in Chapter 2, further supporting the robustness of the ESLS within 

different populations, and indicate that interventions designed to encourage more 

positive exercise experiences (e.g., characterised by enjoyment and interest; see Beer 

et al., 2017; Hagberg, Lindahl, Nyberg, & Hellénius, 2009) may have downstream 

benefits in terms of alleviating licensing beliefs post-exercise. Similarly, in terms of 

dispositional and dietary factors, it was interesting to observe a negative relationship 

between self-control and licensing even when individuals were considering light 

intensity bouts of physical activity (for both the four- and six-item composite score). 

There are examples in the literature of training programs that have been used to 

successfully bolster individuals’ self-control ‘stores’ (Oaten & Cheng, 2006), and it 

appears from the results presented in this study that the benefits of such programs 

could possibly extend to the restriction of unhealthy licensing beliefs around exercise 
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participation. However, further research is required to confirm this proposition. 

Finally, those who seek to promote health improvement and weight loss through 

physical activity programs may benefit from considering the positive correlations 

observed between attitudinal constructs and ESLS scores (for four- and six-item 

composite scores on both light and tiring versions of the survey). Changing long-held 

affective attitudes (e.g., that chocolate and high-fat drinks are enjoyable) through 

evaluative conditioning (i.e., pairing unhealthy food with negative words) (Haynes et 

al., 2015a) or training response inhibition to unhealthy food stimuli, (Lawrence et al., 

2015) may provide one possible avenue for future interventions. Alternatively, one’s 

instrumental attitudes may be susceptible to modification through the provision of 

compelling information and educational material (Brinberg et al., 2000; Klohe-

Lehman et al., 2006). The results presented in this study indicate that such approaches 

may prove to be effective for dampening the unhealthy licensing response around 

exercise. Indeed, although intervention-based work has begun to emerge surrounding 

the modification of exercise-specific licensing beliefs (i.e., West et al., 2018 [Chapter 

3]), future efforts in this area may be strengthened by drawing from the correlations 

observed in this study.   

One noteworthy strength of this validation study is that the results provided 

support for the use of different versions of the ESLS. More specifically, it was 

demonstrated that the findings regarding factor structure, internal consistency, 

normality, and correlations (both inter-item and with other constructs) were largely 

replicable regardless of whether individuals were responding to the ESLS in terms of 

light or tiring physical activity involvement. As well as offering important evidence 

for the generalisability aspect of validity, these findings provide a platform for the use 

of the ESLS across myriad modalities and intensities of physical activity in the future. 
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In addition, whilst displaying consistency in terms of these aspects of validity, it was 

interesting that the absolute magnitude (or strength) of ESLS scores did differ 

significantly for the light vs. tiring versions of the instrument. That is, individuals 

tended to more strongly endorse unhealthy licensing responses when considering their 

involvement in tiring (compared with light intensity) physical activity. This 

observation was noteworthy insofar as it provided further evidence for the validity of 

the ESLS—specifically, it demonstrated that ESLS scores were sensitive to physical 

activity intensity, supporting the role of perceived effort in compensatory behaviours 

(de Witt Huberts et al., 2012; McCaig et al., 2016; Werle et al., 2015). Meanwhile, 

from a practical perspective, the stronger licensing responses associated with ‘tiring’ 

physical activity may be important for practitioners to bear in mind when considering 

the potential side-effects against which to guard when prescribing or supervising high-

intensity physical activity.  

4.6.1 Limitations and Future Directions 

The process of construct validation occurs through the accumulation of numerous 

studies and the refinement of instruments based on empirical evidence (Peter, 1981). 

This study provides an important platform for further work in this area, as it represents 

the first systematic approach to the assessment of structural, external and 

generalisability aspects of validity for the ESLS (Messick, 1995). The conclusions 

drawn from this study should, however, be considered in light of its limitations. First, 

it is important to note that actual snacking or dietary behaviours was not assessed. In 

order to generate a more comprehensive understanding of the behavioural implications 

of licensing beliefs, and to further widen the nomological net surrounding the ESLS, 

researchers are encouraged to examine food and drink intake (a) in naturalistic 

surroundings through the use of food (Melzer et al., 2016; Rocha et al., 2016) and 
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snack food (Adriaanse, de Ridder, & de Wit, 2009; Verhoeven, Adriaanse, de Vet, 

Fennis, & de Ridder, 2014) diaries, and (b) through laboratory-based protocols (i.e., 

taste tests, ad libitum meals) that offer the benefit of controlled methods to quantify 

unhealthy food/drink intake (Haynes et al., 2016a; Haynes et al., 2016c), especially 

around exercise (Beer et al., 2017; Sim, Lee, et al., 2018). In a similar manner, 

although a broad range of correlates were examined, indicators of health status were 

not assessed. As a result, this investigation cannot make any conclusions about the 

potential health outcomes associated with licensing perceptions of this kind. For future 

research, it would be valuable to examine the degree to which licensing beliefs—

assessed using the ESLS—relate to, and potentially influence, downstream health 

outcomes (e.g., weight, blood pressure, cholesterol).  

Although the findings presented in this study advance our understanding of the 

validity of scores derived from the ESLS, there is also value in future research that 

employs test-retest procedures to document stability and/or change for the four- and 

six-item ESLS (Hair et al., 2014). Repeated assessments may provide valuable 

information regarding intra-individual variability in licensing responses, which is 

important so as to inform future intervention efforts. Additionally, alternative analysis 

procedures, such as multiple regressions, could be utilised to test whether the ESLS 

adds predictive capabilities over and above diet-related and exercise-related variables. 

Finally, it is worth noting that participants in this investigation were responding to a 

‘hypothetical’ exercise scenario, and were not rating licensing perceptions in advance 

of, or following, an actual bout of exercise. In the future, researchers may wish to 

assess licensing beliefs directly before or after an exercise session (West et al., 2017 

[Chapter 2]), and examine if and how licensing responses fluctuate in response to 

physical activity of different modes, duration, and intensity.  
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4.7  Conclusions  

In conclusion, these findings provide support for aspects of structural, external and 

generalisability validity associated with scores derived from the ESLS, and in turn, 

suggests that a four- or six-item ESLS may be an effective tool for practitioners and 

researchers seeking to measure and modify individuals’ licensing responses around 

exercise and unhealthy snacking. From a conceptual perspective, this study offers 

valuable insight into key aspects of validity for different versions of the ESLS, and 

broadens what is known about the correlates associated with individuals’ licensing 

beliefs relating to unhealthy snack intake around exercise. Having a brief and effective 

tool to assess licensing beliefs around exercise and unhealthy snacking may: (a) 

highlight individuals that are at high risk of undermining their long-term health and 

wellbeing goals when embarking on an exercise program, and (b) provide insights into 

how exercise interventions can be delivered to minimise the risk of compensatory 

snacking around exercise (e.g., through increasing autonomous forms of motivation 

for exercise). A crucial next step in the use of the ESLS—and instruments assessing 

other compensatory health beliefs—is to begin to understand if, when, and how these 

beliefs may play a role in shaping one’s dietary behaviour and influencing health 

outcomes associated with physical activity participation.     
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Chapter 5: General Discussion 
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5.1 Summary 
 

Exercise provides numerous benefits for physical and psychological health 

(Hellénius et al., 1993; King et al., 2009; Penedo & Dahn, 2005), but for some 

individuals these benefits may be undermined through compensatory consumption of 

unhealthy, energy-dense snacks before and/or after exercise (Fenzl et al., 2014; 

McCaig et al., 2016; Sim, Lee, et al., 2018; Werle et al., 2015). The aims of the studies 

presented in this thesis were to: (a) investigate whether, and to what extent, one’s 

motivation towards exercise can predict two potential psychological pathways 

(reflective licensing and implicit positive affective attitudes) to unhealthy snacking 

following an acute exercise session, (b) test the feasibility and preliminary efficacy of 

an intervention aimed at reducing compensatory eating in anticipation of, or response 

to, exercise, and (c) assess aspects of validity for scores derived from a new instrument 

designed to assess licensing beliefs related to unhealthy snacking behaviours 

following exercise.  

Compensatory eating around exercise has been reported to occur frequently 

(Moshier et al., 2016). Therefore, having a greater understanding of the relationship 

between exercise and compensatory eating, and why such beliefs and behaviours 

occur, is imperative so that preventative strategies can be designed to support 

individuals in minimising behaviours that may undermine the benefits of regular 

exercise.  

5.2  Conclusions 
 

Results from the three studies presented in the thesis showed that: 

 Individuals driven by more controlled (in comparison to autonomous) forms 

of motivation for exercise more strongly endorsed compensatory snacking-

related licensing beliefs around exercise.  



 

152 

 

 Exercise motivation did not predict implicit attitudes toward unhealthy snack 

foods and drinks.  

 Presenting a CEAP alongside an 8-week exercise intervention is a feasible and 

acceptable means through which to incorporate information and motivational 

support about the avoidance of compensatory eating around exercise.  

 The CEAP did not affect compensatory licensing beliefs around exercise and 

unhealthy snacking. However, a tendency towards reduced self-reported 

compensatory eating around exercise was observed.  

 The scores derived from the ESLS displayed preliminary evidence to support 

aspects of structural, external, and generalisability validity, both with and 

without reverse-coded items. This instrument may, therefore, be an effective 

tool for measuring individuals’ licensing beliefs relating to exercise and 

unhealthy snack food/drink consumption. 

5.3  Limitations 
 

The findings from this research provide valuable insight into how exercise motivation 

may shape compensatory snacking behaviours around exercise, and a possible means 

through which to minimise such behaviours. However, the findings must be 

considered in light of the following limitations: 

 The implicit measure used in the study presented in Chapter 2 (i.e., the GNAT) 

was completed twice within a short period of time. Consequently, learning and 

induced practise effects may have influenced results related to the GNAT and 

overshadowed any predictive value of exercise motivation on implicit affective 

attitudes towards unhealthy snack food and drink items.  

 The results from the study presented in Chapter 2 were specific to tertiary 

students who were relatively young, physically active, and of a healthy BMI. 
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Similarly, participants in the study presented in Chapter 3 were well-educated 

individuals living in relatively high-socioeconomic areas, with the average 

BMI falling within a normal, healthy range. Therefore, the results from these 

two studies cannot be generalised to individuals of different educational levels, 

ages, physical activity levels, socioeconomic backgrounds, BMI, or those with 

comorbidities (such as diagnosed eating disorders). 

 The premise of the study presented in Chapter 3 was that compensatory 

snacking beliefs related to exercise may be minimised when information and 

motivational support was provided alongside an exercise intervention.  

However, pre-intervention scores derived from the ESLS were low for the 

intervention group suggesting that these individuals were not at high risk of 

engaging licensing beliefs around exercise and unhealthy snack foods/drinks 

at baseline; hence, the capacity to evaluate the potential benefits of the CEAP 

at reducing licensing beliefs was limited. Therefore, assessing CEAP in 

individuals that initially report high levels of licensing beliefs may yield 

different results.    

 The study presented in Chapter 3 was based on a group of volunteers enrolled 

in a “healthy lifestyle” intervention and not a “weight-loss” program. Although 

this terminology was used deliberately to ensure participants were blinded to 

the true purpose of the study, it is possible that participants in the intervention 

had no intention of changing their dietary behaviours, and instead, only wanted 

to focus on undertaking regular exercise. Therefore, the potential benefit of 

CEAP on altering compensatory licensing beliefs and behaviours may have 

been limited. 
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 The studies presented within Chapter 2 and 3 were conducted within a 

laboratory setting, and the degree to which these findings can be generalised 

to free-living situations is limited. In particular, the assessment of snack food 

intake in the study presented in Chapter 3 was limited to a select number of 

food options and no unhealthy drink options (e.g., soft drinks), with the snacks 

presented immediately following exercise. Whether different results would be 

obtained with other food/drink items made available for a longer period of time 

remains unknown.   

 The instrument developed and used within the studies presented in this thesis 

(the ESLS) was specifically designed to assess licensing beliefs around certain 

specific unhealthy snack foods/drinks following exercise. Therefore, licensing 

beliefs about other unhealthy foods, such as deep-fried chicken or fast-food 

hamburgers, as well as other drink options, such as alcohol, were not measured 

in the studies. In addition to unhealthy food/drink options, it is also conceivable 

that exercise may increase licensing beliefs around consuming larger portion 

sizes of healthy food/drink options, which may also have implications for 

weight-management.  

 The ESLS only assesses licensing beliefs following exercise. It is conceivable 

that licensing beliefs and behaviours also occur prior to the enactment of 

exercise. For example, Sim, Lee, et al. (2018) observed that impending 

exercise (vs. no impending exercise) resulted in restrained eaters consuming 

more unhealthy snack food in comparison to unrestrained eaters. Therefore, 

future research should investigate alternative times that one may license with 

unhealthy snacks around exercise.  
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 A quantitative assessment of participants’ overall dietary behaviour around 

exercise was absent from all of the studies (a) so as to ensure participants were 

blinded to the true purpose of the studies, (b) to help maintain participants 

attention when completing questionnaire packages during laboratory testing 

sessions (i.e., minimising the length of questionnaire packages), and (c) 

because the focus of the thesis was around investigating the potential pathways 

(i.e., licensing beliefs) behind compensatory snacking. However, the degree to 

which these pathways translate into actual behaviours, and how licensing 

beliefs affect additional aspects of one’s diet, such as overall energy intake, is 

unknown.  

 Women within the studies presented in Chapter 2 and 3 were assessed at 

various times throughout their menstrual cycle. Therefore, it is conceivable 

that, for women, one’s desire to consume unhealthy snacks may have changed 

depending on whether one was in the follicular or luteal phase of menstruation 

(Krishnan, Tryon, Horn, Welch, & Keim, 2016).  

 An individual’s positive and negative affective state following exercise was 

not investigated within the studies presented in Chapter 2 and 3. Therefore, it 

is possible that one’s relationship to unhealthy snack foods and drinks may 

have been influenced by one’s mood following exercise. 

 Although the aim of this thesis was to investigate the relationship between 

exercise and snacking behaviours, it is also worth noting that engaging in 

exercise could contribute to other compensatory beliefs and behaviours 

associated with health and weight management. For example, engaging in 

exercise could subsequently justify inactivity at other times of the day, such as 

choosing to take the escalator rather than the stairs after a gym workout. 
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5.4  Directions for Future Research 
 

In the future, researchers interested in investigating compensatory snacking beliefs 

related to exercise may consider incorporating the following recommendations: 

 Research is needed to uncover relationships between compensatory 

snacking/exercise licensing beliefs and snacking behaviours before and after 

exercise. Also needed are investigations on the extent to which compensatory 

health behaviours influence an individual’s health and wellbeing.  

 Future studies could explore how one’s motivation for exercise may interact 

with characteristics of the exercise itself (i.e., intensity, mode, duration) and 

how these characteristics may influence subsequent licensing beliefs.  

 Research is recommended to determine whether exercise motivation 

influences physiological pathways to unhealthy compensatory snacking. For 

example, it is possible that the influence of exercise on the production of 

appetite regulating hormones (e.g., ghrelin, leptin) and stress hormones (e.g., 

cortisol) is at least partly affected by exercise motivation.  

 If the CEAP is to be used alongside exercise interventions in the future, testing 

a modified version that focuses on behaviour change tools (e.g., self-

monitoring and prompts, cues and reminders) and provides more frequent 

support throughout the program (i.e., through additional workshops or phone 

applications) in a larger population is warranted. 

 The focus of the intervention presented within this thesis (i.e., CEAP) was 

directed toward participants’ licensing beliefs (i.e., beliefs about compensatory 

behaviour involving exercise and food). However, promising results from 

interventions directed at altering dietary choices in a broad sense, in 

comparison to food/drink choices around exercise specifically, through 
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impulsive pathways, are arising (Houben & Jansen, 2011; Lawrence et al., 

2015; Stice et al., 2017), especially for individuals with low state (Haynes et 

al., 2015b) or trait (Haynes et al., 2015a) inhibitory control. Therefore, 

researchers may wish to investigate the feasibility and effectiveness of 

implementing a program targeting impulsive pathways to unhealthy snacking 

alongside an exercise program. 

 Researchers may investigate whether exercise programs that support 

participants’ psychological needs (autonomy, competence and relatedness) 

influence compensatory licensing beliefs, behaviours, and downstream 

markers of health and wellbeing.   

 Although scores derived from the ESLS provide preliminary support for the 

validity of the scale in a variety of populations and conditions, further 

validation procedures, such as test-retest trials to assess the stability of the 

measure over time, should be considered. 

 Future research is encouraged in which the role of licensing beliefs within an 

overweight/obese population is considered. Overweight and obese individuals 

may be at higher risk of compensatory snacking behaviours around exercise 

due to: (a) perceiving exercise as more effortful (Ekkekakis & Lind, 2005) 

which could act as justification for indulgences, (b) liking sweet, salty, and 

fatty foods to a greater extent than normal weight individuals (Deglaire et al., 

2015), (c) being more impulsive in response to palatable food (Houben et al., 

2014), and (d) reporting higher levels of dietary compensatory health beliefs 

(Obara-Golebiowska & Eufemia Przybylowicz, 2015). 

 Based on the feasibility of the 8-week exercise intervention (Chapter 3), future 

studies could extend the intervention period in order to determine long-term 
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effects of the CEAP on compensatory licensing beliefs, behaviours and 

downstream health and fitness measures.  

 Researchers may expand the ESLS by assessing licensing beliefs around 

exercise and increased portion sizes of healthy and unhealthy foods/drinks and 

investigate the subsequent downstream effects of these licensing beliefs on 

weight management and health outcomes. 

5.5  Implications  
 

Compensatory eating around exercise has been reported to occur frequently 

(Moshier et al., 2016), with hedonically-pleasurable items, such as unhealthy snacks, 

being particularly popular post-exercise (Fenzl et al., 2014; McCaig et al., 2016; Werle 

et al., 2015). Given the potential undermining effects of frequent poor dietary choices 

on weight management and markers of health and wellbeing, the studies presented 

within this thesis aimed to investigate the potential mechanisms underlying unhealthy 

snacking behaviours around exercise, and the factors, such as exercise motivation, that 

may affect one’s likelihood of engaging in such behaviours. Acquiring a deeper 

understanding of when, why, and how compensatory behaviours occur around 

exercise may (a) highlight individuals who are at higher risk of undermining their 

health and wellbeing goals and who may require additional attention and support, and 

(b) provide insight into how healthcare practitioners can devise and implement 

strategies to minimise or avoid compensatory eating around exercise. 

The first study presented in this thesis (Chapter 2) demonstrated that one’s 

motivation toward exercise may predict at least one of the psychological pathways 

(reflective system) for unhealthy snacking. The research demonstrated that 

participants driven by more controlled, in comparison to autonomous, forms of 

exercise motivation are more likely to embrace licensing beliefs following exercise. 
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This finding has important implications for the way in which exercise programs are 

constructed—more autonomous (relative to controlled) motivation for exercise can be 

fostered through the creation of an exercise environment that supports the three basic 

psychological needs of autonomy, competence, and relatedness (Ryan & Deci, 2000).  

Interventions designed to educate individuals about licensing beliefs around 

exercise may provide support for compensatory beliefs and behaviours alongside an 

exercise intervention. Accordingly, we devised and delivered the CEAP alongside an 

8-week exercise intervention. We found that the program tended to reduce self-

reported compensatory eating around exercise from pre- to post-intervention, but not 

on individuals who only received the 8-weeks of exercise. However, these changes 

were small, with no significant changes in compensatory licensing beliefs specifically 

towards unhealthy snacks. Further development of the CEAP is recommended to 

maximise its potential at reducing compensatory eating beliefs and behaviours around 

exercise and testing within larger sample sizes is warranted. Despite this 

recommendation, incorporating the CEAP alongside exercise interventions may be a 

convenient, time-efficient, and cost-effective way of reducing compensatory eating 

behaviours that may undermine one’s long term health and wellbeing goals. Finally, 

the work presented in this thesis was conducted using an instrument that may prove to 

be valuable in both research and practical (i.e., applied) settings. The ESLS enables 

researchers, practitioners, and exercisers to briefly assess their own and others’ 

licensing beliefs; as well as being of use in future research studies, measuring 

participants’ licensing beliefs with the ESLS may help maximise health and weight 

loss outcomes associated with exercise and physical activity programs. Overall, this 

thesis may contribute to improving our understanding of the relationship between 

exercise and compensatory eating behaviours. 



 

160 

 

 

 

 

 
 

 

 

 

 

 

References



  

161 

 

Abe, T., Kawakami, Y., Sugita, M., & Fukunaga, T. (1997). Relationship between training 

frequency and subcutaneous and visceral fat in women. Medicine and Science in 

Sports and Exercise, 29(12), 1549-1553. doi: 10.1097/00005768-199712000-00001 

Adriaanse, M. A., de Ridder, D. T. D., & de Wit, J. B. F. (2009). Finding the critical cue: 

Implementation intentions to change one's diet work best when tailored to personally 

relevant reasons for unhealthy eating. Personality and Social Psychology Bulletin, 

35(1), 60-71. doi: 10.1177/0146167208325612 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179-211. doi: 10.1016/0749-5978(91)90020-T 

Ajzen, I. (2001). Constructing a theory of planned behavior questionnaire. from 

https://people.umass.edu/aizen/pdf/tpb.measurement.pdf 

Albarracin, D., Wang, W., & Leeper, J. (2009). Immediate increase in food intake following 

exercise messages. Obesity, 17(7), 1451-1452. doi: 10.1038/oby.2009.16 

Ampel, B. C., Muraven, M., & McNay, E. C. (2018). Mental work requires physical energy: 

Self-control is neither exception nor exceptional. Frontiers in Psychology, 9. doi: 

10.3389/fpsyg.2018.01005 

Amrein, M. A., Rackow, P., Inauen, J., Radtke, T., & Scholz, U. (2017). The role of 

Compensatory Health Beliefs in eating behavior change: A mixed method study. 

Appetite, 116, 1-10. doi: 10.1016/j.appet.2017.04.016 

Annesi, J. J., Howton, A., Johnson, P. H., & Porter, K. J. (2015). Pilot testing a cognitive-

behavioral protocol on psychosocial predictors of exercise, nutrition, weight, and 

body satisfaction changes in a college-level health-related fitness course. Journal of 

American College Health, 63(4), 268-278. doi: 10.1080/07448481.2015.1015030 

Appelhans, B. M., Bleil, M. E., Waring, M. E., Schneider, K. L., Nackers, L. M., Busch, A. 

M., Whited, M. C., & Pagoto, S. L. (2013). Beverages contribute extra calories to 

meals and daily energy intake in overweight and obese women. Physiology and 

Behavior, 122, 129-133. doi: 10.1016/j.physbeh.2013.09.004 



 

162 

 

Armitage, C. J. (2004). Evidence that implementation intentions reduce dietary fat intake: A 

randomized trial. Health Psychology, 23(3), 319-323. doi: 10.1037/0278-

6133.23.3.319 

Bardeen, J. R., Fergus, T. A., Hannan, S. M., & Orcutt, H. K. (2016). Addressing 

psychometric limitations of the difficulties in Emotion Regulation Scale through 

item modification. Journal of Personality Assessment, 98(3), 298-309. doi: 

10.1080/00223891.2015.1091774 

Baumeister, R. F., Bratslavsky, E., Muraven, M., & Tice, D. M. (1998). Ego depletion: Is the 

active self a limited resource? Journal of Personality and Social Psychology, 74(5), 

1252-1265. doi: 10.1037/0022-3514.74.5.1252 

Baumeister, R. F., & Heatherton, T. F. (1996). Self-regulation failure: An overview. 

Psychological Inquiry, 7(1), 1-15. doi: 10.1207/s15327965pli0701_1 

Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of self-control. 

Current Directions in Psychological Science, 16(6), 351-355. doi: 10.1111/j.1467-

8721.2007.00534.x 

Beer, N. J., Dimmock, J. A., Jackson, B., & Guelfi, K. J. (2017). Providing choice in 

exercise influences food intake at the subsequent meal. Medicine and Science in 

Sports and Exercise, 49(10), 2110-2118. doi: 10.1249/MSS.0000000000001330 

Bellisle, F. (1999). Food choice, appetite and physical activity. Public Health Nutrition, 

2(3a), 357-361. doi: 10.1017/S1368980099000488 

Bertéus Forslund, H., Torgerson, J. S., Sjöström, L., & Lindroos, A. K. (2005). Snacking 

frequency in relation to energy intake and food choices in obese men and women 

compared to a reference population. International Journal of Obesity, 29(6), 711-

719. doi: 10.1038/sj.ijo.0802950 

Bes-Rastrollo, M., Sanchez-Villegas, A., Basterra-Gortari, F. J., Nunez-Cordoba, J. M., 

Toledo, E., & Serrano-Martinez, M. (2010). Prospective study of self-reported usual 

snacking and weight gain in a Mediterranean cohort: The SUN project. Clinical 

Nutrition, 29(3), 323-330. doi: 10.1016/j.clnu.2009.08.017 



 

163 

 

Block, J. P., Condon, S. K., Kleinman, K., Mullen, J., Linakis, S., Rifas-Shiman, S., & 

Gillman, M. W. (2013). Consumers’ estimation of calorie content at fast food 

restaurants: Cross sectional observational study. British Medical Journal, 346, 

f2907. doi: 10.1136/bmj.f2907 

Blundell, J., & King, N. (1998). Effects of exercise on appetite control: Loose coupling 

between energy expenditure and energy intake. International Journal of Obesity, 22 

(Suppl. 2), S22-S29.  

Blundell, J. E., Stubbs, R. J., Hughes, D. A., Whybrow, S., & King, N. A. (2003). Cross talk 

between physical activity and appetite control: Does physical activity stimulate 

appetite? Proceedings of the Nutrition Society, 62(3), 651-661. doi: 

10.1079/PNS2003286 

Borg, G. A. V. (1982). Psychophysical bases of perceived exertion. Medicine and Science in 

Sports and Exercise, 14(5), 377-381. doi: 10.1249/00005768-198205000-00012 

Bradley, M. M., & Lang, P. J. (1999). Affective norms for English words (ANEW): 

Instruction manual and affective ratings., from Technical Report C-1, The Center for 

Research in Psychophysiology http://www.uvm.edu/pdodds/teaching/courses/2009-

08UVM-300/docs/others/everything/bradley1999a.pdf 

Brinberg, D., Axelson, M. L., & Price, S. (2000). Changing food knowledge, food choice, 

and dietary fiber consumption by using tailored messages. Appetite, 35(1), 35-43. 

doi: 10.1006/appe.2000.0335 

Brown, R. E., Canning, K. L., Fung, M., Jiandani, D., Riddell, M. C., Macpherson, A. K., & 

Kuk, J. L. (2016). Calorie estimation in adults differing in body weight class and 

weight loss status. Medicine and Science in Sports and Exercise, 48(3), 521-526. 

doi: 10.1249/MSS.0000000000000796 

Brunet, J., & Sabiston, C. M. (2009). Social physique anxiety and physical activity: A self-

determination theory perspective. Psychology of Sport and Exercise, 10(3), 329-335. 

doi: 10.1016/j.psychsport.2008.11.002 

http://www.uvm.edu/pdodds/teaching/courses/2009-08UVM-300/docs/others/everything/bradley1999a.pdf
http://www.uvm.edu/pdodds/teaching/courses/2009-08UVM-300/docs/others/everything/bradley1999a.pdf


 

164 

 

Brunstrom, J. M., Drake, A. C. L., Forde, C. G., & Rogers, P. J. (2018). Undervalued and 

ignored: Are humans poorly adapted to energy-dense foods? Appetite, 120, 589-595. 

doi: 10.1016/j.appet.2017.10.015 

Buhrmester, M., Kwang, T., & Gosling, S. D. (2011). Amazon's mechanical turk: A new 

source of inexpensive, yet high-quality, data? Perspectives on Psychological 

Science, 6(1), 3-5. doi: 10.1177/1745691610393980 

Cameron, J. D., Goldfield, G. S., Riou, M.-È., Finlayson, G. S., Blundell, J. E., & Doucet, É. 

(2016). Energy depletion by diet or aerobic exercise alone: Impact of energy deficit 

modality on appetite parameters. The American Journal of Clinical Nutrition, 

103(4), 1008-1016. doi: 10.3945/ajcn.115.115584 

Cattell, R. B. (1966). The scree test for the number of factors. Multivariate Behavioral 

Research, 1(2), 245-276. doi: 10.1207/s15327906mbr0102_10 

Cheon, B. K., & Hong, Y.-Y. (2017). Mere experience of low subjective socioeconomic 

status stimulates appetite and food intake. Proceedings of the National Academy of 

Sciences of the United States of America, 114(1), 72-77. doi: 

10.1073/pnas.1607330114 

Churchill, S., & Jessop, D. C. (2011). Reflective and non-reflective antecedents of health-

related behaviour: exploring the relative contributions of impulsivity and implicit 

self-control to the prediction of dietary behaviour. British Journal of Health 

Psychology, 16(2), 257-272. doi: 10.1348/135910710X498688 

Cleobury, L., & Tapper, K. (2014). Reasons for eating ‘unhealthy’ snacks in overweight and 

obese males and females. Journal of Human Nutrition and Dietetics, 27(4), 333-341. 

doi: 10.1111/jhn.12169 

Corwyn, R. F. (2000). The factor structure of global self-esteem among adolescents and 

adults. Journal of Research in Personality, 34(4), 357-379. doi: 

10.1006/jrpe.2000.2291 

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., & Petticrew, M. (2013). 

Developing and evaluating complex interventions: The new Medical Research 



 

165 

 

Council guidance. International Journal of Nursing Studies, 50(5), 587-592. doi: 

10.1016/j.ijnurstu.2012.09.010 

Crum, A. J., Corbin, W. R., Brownell, K. D., & Salovey, P. (2011). Mind over milkshakes: 

Mindsets, not just nutrients, determine ghrelin response. Health Psychology, 30(4), 

424-429. doi: 10.1037/a0023467 

Crum, A. J., & Langer, E. J. (2007). Mind-set matters: Exercise and the placebo effect. 

Psychological Science, 18(2), 165-171. doi: 10.1111/j.1467-9280.2007.01867.x 

Crum, A. J., Salovey, P., & Achor, S. (2013). Rethinking stress: The role of mindsets in 

determining the stress response. Journal of Personality and Social Psychology, 

104(4), 716-733. doi: 10.1037/a0031201 

Dallman, M. F. (2010). Stress-induced obesity and the emotional nervous system. Trends in 

Endocrinology and Metabolism, 21(3), 159-165. doi: 10.1016/j.tem.2009.10.004 

de Lauzon, B., Romon, M., Deschamps, V., Lafay, L., Borys, J.-M., Karlsson, J., 

Ducimetière, P., Charles, M. A., & Fleurbaix Laventie Ville Sante Study Group. 

(2004). The Three-Factor Eating Questionnaire-R18 is able to distinguish among 

different eating patterns in a general population. The Journal of Nutrition, 134(9), 

2372-2380. doi: 10.1093/jn/134.9.2372 

de Mestral, C., Khalatbari-Soltani, S., Stringhini, S., & Marques-Vidal, P. (2017). Fifteen-

year trends in the prevalence of barriers to healthy eating in a high-income country. 

American Journal of Clinical Nutrition, 105(3), 660-668. doi: 

10.3945/ajcn.116.143719 

de Witt Huberts, J. C., Evers, C., & de Ridder, D. T. D. (2012). License to sin: Self‐licensing 

as a mechanism underlying hedonic consumption. European Journal of Social 

Psychology, 42(4), 490-496. doi: 10.1002/ejsp.861 

de Witt Huberts, J. C., Evers, C., & de Ridder, D. T. D. (2014). “Because I am worth it”: A 

theoretical framework and empirical review of a justification-based account of self-

regulation failure. Personality and Social Psychology Review, 18(2), 119-138. doi: 

10.1177/1088868313507533 



 

166 

 

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human 

behavior. New York, USA: Plenum. 

Deglaire, A., Méjean, C., Castetbon, K., Kesse-Guyot, E., Hercberg, S., & Schlich, P. 

(2015). Associations between weight status and liking scores for sweet, salt and fat 

according to the gender in adults (The Nutrinet-Santé study). European Journal of 

Clinical Nutrition, 69(1), 40-46. doi: 10.1038/ejcn.2014.139 

Demos, K. E., McCaffery, J. M., Thomas, J. G., Mailloux, K. A., Hare, T. A., & Wing, R. R. 

(2017). Identifying the mechanisms through which behavioral weight-loss treatment 

improves food decision-making in obesity. Appetite, 114, 93-100. doi: 

10.1016/j.appet.2017.03.013 

DeVellis, R. F. (2017). Scale development: Theory and applications (Fourth Edition. ed.). 

Los Angeles: SAGE. 

Dimmock, J. A., Guelfi, K. J., West, J. S., Masih, T., & Jackson, B. (2015). Does motivation 

for exercise influence post-exercise snacking behavior? Nutrients, 7(6), 4804-4816. 

doi: 10.3390/nu7064804 

DiStefano, C., & Motl, R. W. (2006). Further investigating method effects associated with 

negatively worded items on self-report surveys. Structural Equation Modeling: A 

Multidisciplinary Journal, 13(3), 440-464. doi: 10.1207/s15328007sem1303_6 

Doran, G. T. (1981). There's a SMART way to write management's goals and objectives. 

Management Review, 70(11), 35-36.  

Dusseldorp, E., van Genugten, L., van Buuren, S., Verheijden, M. W., & van Empelen, P. 

(2014). Combinations of techniques that effectively change health behavior: 

Evidence from meta-CART analysis. Health Psychology, 33(12), 1530-1540. doi: 

10.1037/hea0000018 

Ekkekakis, P., & Lind, E. (2005). Exercise does not feel the same when you are overweight: 

The impact of self-selected and imposed intensity on affect and exertion. 

International Journal of Obesity, 30(4), 652-660. doi: 10.1038/sj.ijo.0803052 



 

167 

 

Elbert, S. P., Dijkstra, A., & Oenema, A. (2016). A mobile phone app intervention targeting 

fruit and vegetable consumption: The efficacy of textual and auditory tailored health 

information tested in a randomized controlled trial. Journal of Medical Internet 

Research, 18(6), 147-164. doi: 10.2196/jmir.5056 

Elliot, A. J. (2008). Handbook of approach and avoidance motivation. New York: 

Psychology Press. 

Epstein, L. H., & Wing, R. R. (1980). Aerobic exercise and weight. Addictive Behaviors, 

5(4), 371-388. doi: 10.1016/0306-4603(80)90011-8 

Esposito, K., Kastorini, C.-M., Panagiotakos, D. B., & Giugliano, D. (2010). Prevention of 

type 2 diabetes by dietary patterns: A systematic review of prospective studies and 

meta-analysis. Metabolic Syndrome and Related Disorders, 8(6), 471-476. doi: 

10.1089/met.2010.0009 

Fenzl, N., Bartsch, K., & Koenigstorfer, J. (2014). Labeling exercise fat-burning increases 

post-exercise food consumption in self-imposed exercisers. Appetite, 81(1), 1-7. doi: 

10.1016/j.appet.2014.05.030 

Ferguson, M. J., & Bargh, J. A. (2004). Liking is for doing: The effects of goal pursuit on 

automatic evaluation. Journal of Personality and Social Psychology, 87(5), 557-572. 

doi: 10.1037/0022-3514.87.5.557 

Finlayson, G., Bryant, E., Blundell, J. E., & King, N. A. (2009). Acute compensatory eating 

following exercise is associated with implicit hedonic wanting for food. Physiology 

and Behavior, 97(1), 62-67. doi: 10.1016/j.physbeh.2009.02.002 

Finlayson, G., Caudwell, P., Gibbons, C., Hopkins, M., King, N., & Blundell, J. (2011). Low 

fat loss response after medium-term supervised exercise in obese is associated with 

exercise-induced increase in food reward. Journal of Obesity, 2011, 1-8. doi: 

10.1155/2011/615624 

Fishbach, A., & Dhar, R. (2005). Goals as excuses or guides: The liberating effect of 

perceived goal progress on choice. Journal of Consumer Research, 32(3), 370-377. 

doi: 10.1086/497548 



 

168 

 

Fisher, E. B., Fitzgibbon, M. L., Glasgow, R. E., Haire-Joshu, D., Hayman, L. L., Kaplan, R. 

M., Nanney, M. S., & Ockene, J. K. (2011). Behavior Matters. American Journal of 

Preventive Medicine, 40(5), e15-e30. doi: 10.1016/j.amepre.2010.12.031 

Flint, A., Raben, A., Blundell, J. E., & Astrup, A. (2000). Reproducibility, power and 

validity of visual analogue scales in assessment of appetite sensations in single test 

meal studies. International Journal of Obesity, 24(1), 38-48. doi: 

10.1038/sj.ijo.0801083 

Gailliot, M. T., Baumeister, R. F., Dewall, C. N., Maner, J. K., Plant, E. A., Tice, D. M., 

Brewer, L. E., & Schmeichel, B. J. (2007). Self-control relies on glucose as a limited 

energy source: Willpower is more than a metaphor. Journal of Personality and 

Social Psychology, 92(2), 325-336. doi: 10.1037/0022-3514.92.2.325 

Gailliot, M. T., Michelle Peruche, B., Plant, E. A., & Baumeister, R. F. (2009). Stereotypes 

and prejudice in the blood: Sucrose drinks reduce prejudice and stereotyping. 

Journal of Experimental Social Psychology, 45(1), 288-290. doi: 

10.1016/j.jesp.2008.09.003 

Garber, C. E., Blissmer, B. R., Deschenes, M. A., Franklin, B. J., Lamonte, M. J., Lee, I.-M., 

Nieman, D. C., & Swain, D. P. (2011). Quantity and quality of exercise for 

developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor 

fitness in apparently healthy adults: Guidance for prescribing exercise. Medicine and 

Science in Sports and Exercise, 43(7), 1334-1359. doi: 

10.1249/MSS.0b013e318213fefb 

Gawronski, B., & Bodenhausen, G. V. (2006). Associative and propositional processes in 

evaluation: An integrative review of implicit and explicit attitude change. 

Psychological Bulletin, 132(5), 692-731. doi: 10.1037/0033-2909.132.5.692 

Gearhardt, A. N., Davis, C., Kuschner, R., & Brownell, K. D. (2011). The addiction 

potential of hyperpalatable foods. Current Drug Abuse Reviews, 4(3), 140-145. doi: 

10.2174/1874473711104030140 



 

169 

 

Gehlbach, H. (2015). Seven survey sins. The Journal of Early Adolescence, 35(5-6), 883-

897. doi: 10.1177/0272431615578276 

George, S. A., Khan, S., Briggs, H., & Abelson, J. L. (2010). CRH-stimulated cortisol 

release and food intake in healthy, non-obese adults. Psychoneuroendocrinology, 

35(4), 607-612. doi: 10.1016/j.psyneuen.2009.09.017 

Gibson, C., Greene, J. L., Lowry, B., Lee, J., Mount, R., Alsman, K., & Sullivan, D. (2017). 

Feasibility of a televideo nutrition and physical activity intervention for adult 

survivors of childhood cancer. Journal of the Academy of Nutrition and Dietetics, 

117(9), 25. doi: 10.1016/j.jand.2017.06.248 

Gillison, F., Stathi, A., Reddy, P., Perry, R., Taylor, G., Bennett, P., Dunbar, J., & Greaves, 

C. (2015). Processes of behavior change and weight loss in a theory-based weight 

loss intervention program: A test of the process model for lifestyle behavior change. 

International Journal of Behavioral Nutrition and Physical Activity, 12(2), 1-15. 

doi: 10.1186/s12966-014-0160-6 

Glock, S., Müller, B. C. N., & Krolak‐Schwerdt, S. (2013). Implicit associations and 

compensatory health beliefs in smokers: Exploring their role for behaviour and their 

change through warning labels. British Journal of Health Psychology, 18(4), 814-

826. doi: 10.1111/bjhp.12023 

Godin, G. (2011). The Godin-Shephard leisure-time physical activity questionnaire. Health 

& Fitness Journal of Canada, 4(1), 18-22.  

Godin, G., & Shephard, R. (1985). A simple method to assess exercise behaviour in the 

community. Canadian Journal of Applied Sport Sciences, 10(3), 141-146.  

Goldfield, G. S., Lumb, A. B., & Colapinto, C. K. (2011). Relative reinforcing value of 

energy-dense snack foods in overweight and obese adults. Canadian Journal of 

Dietetic Practice and Research, 72(4), 170-174. doi: 10.3148/72.4.2011.170 

Gosling, S. D., Vazire, S., Srivastava, S., & Oliver, J. (2004). Should we trust web-based 

studies? A comparative analysis of six preconceptions about internet questionnaires. 

American Psychologist, 59(2), 93-104. doi: 10.1037/0003-066X.59.2.93 



 

170 

 

Graham, J. W. (2009). Missing data analysis: Making it work in the real world. Annual 

Review of Psychology, 60(1), 549-576. doi: 

10.1146/annurev.psych.58.110405.085530 

Green, H., Siwajek, P., & Roulin, A. (2017). Use of nutrient profiling to identify healthy 

versus unhealthy snack foods and whether they can be part of a healthy menu plan. 

Journal of Nutrition & Intermediary Metabolism, 9, 1-5. doi: 

10.1016/j.jnim.2017.07.001 

Guelfi, K. J., Donges, C. E., & Duffield, R. (2013). Beneficial effects of 12 weeks of aerobic 

compared with resistance exercise training on perceived appetite in previously 

sedentary overweight and obese men. Metabolism: Clinical and Experimental, 

62(2), 235-243. doi: 10.1016/j.metabol.2012.08.002 

Hagberg, L. A., Lindahl, B., Nyberg, L., & Hellénius, M. L. (2009). Importance of 

enjoyment when promoting physical exercise. Scandinavian Journal of Medicine 

and Science in Sports, 19(5), 740-747. doi: 10.1111/j.1600-0838.2008.00844.x 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Exploratory Factor 

Analysis Multivariate data analysis (Seventh edition, Pearson new international 

edition. ed., pp. 89-150). Harlow, Essex: Harlow Pearson Education Limited. 

Hall, K. D., Heymsfield, S. B., Kemnitz, J. W., Klein, S., Schoeller, D. A., & Speakman, J. 

R. (2012). Energy balance and its components: implications for body weight 

regulation. The American Journal of Clinical Nutrition, 95(4), 989-994. doi: 

10.3945/ajcn.112.036350 

Hare, T. A., Camerer, C., & Rangel, A. (2009). Self-control in decision-making involves 

modulation of the vmPFC valuation system. Neuroimage, 47(Suppl. 1), S95. doi: 

10.1016/S1053-8119(09)70776-1 

Harris, C. L., & George, V. A. (2010). Dietary restraint influences accuracies in estimating 

energy expenditure and energy intake among physically inactive males. American 

Journal of Men's Health, 4(1), 33-40. doi: 10.1177/1557988308327052 



 

171 

 

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process 

analysis: A regression-based approach. New York, NY Guilford Publications. 

Haynes, A., Kemps, E., & Moffitt, R. (2015a). Inhibitory self-control moderates the effect of 

changed implicit food evaluations on snack food consumption. Appetite, 90, 114-

122. doi: 10.1016/j.appet.2015.02.039 

Haynes, A., Kemps, E., & Moffitt, R. (2015b). The moderating role of state inhibitory 

control in the effect of evaluative conditioning on temptation and unhealthy 

snacking. Physiology and Behavior, 152(Pt A), 135-142. doi: 

10.1016/j.physbeh.2015.09.020 

Haynes, A., Kemps, E., & Moffitt, R. (2016a). Does trait self-control predict weaker desire 

for unhealthy stimuli? A lab-based study of unhealthy snack intake. Personality and 

Individual Differences, 89, 69-74. doi: 10.1016/j.paid.2015.09.049 

Haynes, A., Kemps, E., & Moffitt, R. (2016b). Is cake more appealing in the afternoon? 

Time of day is associated with control over automatic positive responses to 

unhealthy food. Food Quality and Preference, 54, 67-74. doi: 

10.1016/j.foodqual.2016.07.004 

Haynes, A., Kemps, E., & Moffitt, R. (2016c). Too depleted to try? Testing the process 

model of ego depletion in the context of unhealthy snack consumption. Applied 

Psychology: Health and Well‐Being, 8(3), 386-404. doi: 10.1111/aphw.12080 

Hellénius, M.-L., de Faire, U., Berglund, B., Hamsten, A., & Krakau, I. (1993). Diet and 

exercise are equally effective in reducing risk for cardiovascular disease. Results of 

a randomized controlled study in men with slightly to moderately raised 

cardiovascular risk factors. Atherosclerosis, 103(1), 81-91. doi: 10.1016/0021-

9150(93)90042-S 

Herman, J. P., Figueiredo, H., Mueller, N. K., Ulrich-Lai, Y., Ostrander, M. M., Choi, D. C., 

& Cullinan, W. E. (2003). Central mechanisms of stress integration: Hierarchical 

circuitry controlling hypothalamo–pituitary–adrenocortical responsiveness. 

Frontiers in Neuroendocrinology, 24(3), 151-180. doi: 10.1016/j.yfrne.2003.07.001 



 

172 

 

Higgins, E. T. (1998). Promotion and prevention: Regulatory focus as a motivational 

principle. Advances in Experimental Social Psychology, 30, 1-46. doi: 

10.1016/S0065-2601(08)60381-0 

Hofmann, W., Friese, M., & Strack, F. (2009). Impulse and self-control from a dual-systems 

perspective. Perspectives on Psychological Science, 4(2), 162-176. doi: 

10.1111/j.1745-6924.2009.01116.x 

Hofmann, W., Rauch, W., & Gawronski, B. (2007). And deplete us not into temptation: 

Automatic attitudes, dietary restraint, and self-regulatory resources as determinants 

of eating behavior. Journal of Experimental Social Psychology, 43(3), 497-504. doi: 

10.1016/j.jesp.2006.05.004 

Honkanen, P., Olsen, S. O., Verplanken, B., & Tuu, H. H. (2012). Reflective and impulsive 

influences on unhealthy snacking. The moderating effects of food related self-

control. Appetite, 58(2), 616-622. doi: 10.1016/j.appet.2011.11.019 

Hooper, L., Summerbell, C. D., Thompson, R., Sills, D., Roberts, F. G., Moore, H. J., & 

Smith, G. D. (2016). Reduced or modified dietary fat for preventing cardiovascular 

disease. Sao Paulo Medical Journal, 134(2), 182-183. doi: 10.1590/1516-

3180.20161342T1 

Hopkins, M., Gibbons, C., Caudwell, P., Webb, D. L., Hellström, P. M., Näslund, E., 

Blundell, J. E., & Finlayson, G. (2014). Fasting leptin is a metabolic determinant of 

food reward in overweight and obese individuals during chronic aerobic exercise 

training. International Journal of Endocrinology, 2014(2014), 1-8. doi: 

10.1155/2014/323728 

Houben, K., & Jansen, A. (2011). Training inhibitory control. A recipe for resisting sweet 

temptations. Appetite, 56(2), 345-349. doi: 10.1016/j.appet.2010.12.017 

Houben, K., Nederkoorn, C., & Jansen, A. (2014). Eating on impulse: The relation between 

overweight and food‐specific inhibitory control. Obesity, 22(5), 6-8. doi: 

10.1002/oby.20670 



 

173 

 

Hsu, Y.-T., Buckworth, J., Focht, B. C., & Connell, A. A. (2013). Feasibility of a self-

determination theory-based exercise intervention promoting healthy at every size 

with sedentary overweight women: Project CHANGE. Psychology of Sport and 

Exercise, 14(2), 283-292. doi: 10.1016/j.psychsport.2012.11.007 

Inauen, J., Radtke, T., Rennie, L., Scholz, U., & Orbell, S. (2018). Transfer or 

compensation? An experiment testing the effects of actual and imagined exercise on 

eating behavior Swiss Journal of Psychology, 77(2), 59-67. doi: 10.1024/1421-

0185/a000207 

Inzlicht, M., & Gutsell, J. N. (2007). Running on empty: Neural signals for self-control 

failure. Psychological Science, 18(11), 933-937. doi: 10.1111/j.1467-

9280.2007.02004.x 

Inzlicht, M., & Schmeichel, B. J. (2012). What is ego depletion? Toward a mechanistic 

revision of the resource model of self-control. Perspectives on Psychological 

Science, 7(5), 450-463. doi: 10.1177/1745691612454134 

Jacka, F. N., Mykletun, A. S., Berk, M. S., Bjelland, I. S., & Tell, G. S. (2011). The 

association between habitual diet quality and the common mental disorders in 

community-dwelling adults: The Hordaland health study. Psychosomatic Medicine, 

73(6), 483-490. doi: 10.1097/PSY.0b013e318222831a 

Jacobs, D. R., Ainsworth, B. E., Hartman, T. J., & Leon, A. S. (1993). A simultaneous 

evaluation of 10 commonly used physical activity questionnaires. Medicine and 

Science in Sports and Exercise, 25(1), 81-91. doi: 10.1249/00005768-199301000-

00012 

Jassil, F. C., Manning, S., Lewis, N., Steinmo, S., Kingett, H., Lough, F., Pucci, A. B. F., 

Cheung, W. H., Finer, N., Walker, J., Doyle, J., & Batterham, R. L. (2015). 

Feasibility and impact of a combined supervised exercise and nutritional-behavioral 

intervention following bariatric surgery: A pilot study. Journal of Obesity, 2015, 1-

12. doi: 10.1155/2015/693829 



 

174 

 

Johns, D. J., Hartmann-Boyce, J., Jebb, S. A., & Aveyard, P. (2014). Diet or exercise 

interventions vs combined behavioral weight management programs: A systematic 

review and meta-analysis of direct comparisons. Journal of the Academy of 

Nutrition and Dietetics, 114(10), 1557-1568. doi: 10.1016/j.jand.2014.07.005 

Kaiser, H. F. (1960). The application of electronic computers to factor analysis. Educational 

and Psychological Measurement, 20(1), 141-151. doi: 

10.1177/001316446002000116 

Kaiser, H. F. (1970). A second generation little jiffy. Psychometrika, 35(4), 401-415. doi: 

10.1007/BF02291817 

Kaklamanou, D., Armitage, C. J., & Jones, C. R. (2013). A further look into compensatory 

health beliefs: A think aloud study. British Journal of Health Psychology, 18(1), 

139-154. doi: 10.1111/j.2044-8287.2012.02097.x 

Karlsson, J., Persson, L. O., Sjöström, L., & Sullivan, M. (2000). Psychometric properties 

and factor structure of the Three-Factor Eating Questionnaire (TFEQ) in obese men 

and women. Results from the Swedish Obese Subjects (SOS) study. International 

Journal of Obesity, 24(12), 1715-1725. doi: 10.1038/sj.ijo.0801442 

Kaufer-Horwitz, M., Villa, M., Pedraza, J., Domínguez-García, J., Vázquez-Velázquez, V., 

Méndez, J. P., & García-García, E. (2014). Knowledge of appropriate foods and 

beverages needed for weight loss and diet of patients in an Obesity Clinic. European 

Journal of Clinical Nutrition, 69(1), 68-72. doi: 10.1038/ejcn.2014.102 

Kelley, G. A., Kelley, K. S., Roberts, S., & Haskell, W. (2012). Comparison of aerobic 

exercise, diet or both on lipids and lipoproteins in adults: A meta-analysis of 

randomized controlled trials. Clinical Nutrition, 31(2), 156-167. doi: 

10.1016/j.clnu.2011.11.011 

Kelley, G. A., Kelley, K. S., & Tran, Z. V. (2005). Aerobic exercise and lipids and 

lipoproteins in women: A meta-analysis of randomized controlled trials. Medicine 

and Science in Sports and Exercise, 37(Suppl.), S382-S383. doi: 10.1249/00005768-

200505001-01979 



 

175 

 

King, N. A., & Blundell, J. E. (1995). High-fat foods overcome the energy expenditure 

induced by high-intensity cycling or running. European Journal of Clinical 

Nutrition, 49(2), 114-123.  

King, N. A., Caudwell, P., Hopkins, M., Byrne, N., Colley, R., Hills, A., Stubbs, J., & 

Blundell, J. E. (2007). Metabolic and behavioral compensatory responses to exercise 

interventions: Barriers to weight loss. Obesity, 15(6), 1373-1383. doi: 

10.1038/oby.2007.164 

King, N. A., Hopkins, M., Caudwell, P., Stubbs, J. R., & Blundell, J. E. (2008). Individual 

variability following 12 weeks of supervised exercise: Identification and 

characterization of compensation for exercise-induced weight loss. International 

Journal of Obesity, 32(1), 177-184. doi: 10.1038/sj.ijo.0803712 

King, N. A., Hopkins, M., Caudwell, P., Stubbs, J. R., & Blundell, J. E. (2009). Beneficial 

effects of exercise: Shifting the focus from body weight to other markers of health. 

British Journal of Sports Medicine, 43(12), 924-927. doi: 

10.1136/bjsm.2009.065557 

King, N. A., Horner, K., Hills, A. P., Byrne, N. M., Wood, R. E., Bryant, E., Caudwell, P., 

Finlayson, G., Gibbons, C., Hopkins, M., Martins, C., & Blundell, J. E. (2012). 

Exercise, appetite and weight management: Understanding the compensatory 

responses in eating behaviour and how they contribute to variability in exercise-

induced weight loss. British Journal of Sports Medicine, 46(5), 315-322. doi: 

10.1136/bjsm.2010.082495 

King, N. A., Tremblay, A. E., & Blundell, J. E. (1997). Effects of exercise on appetite 

control: Implications for energy balance. Medicine and Science in Sports and 

Exercise, 29(8), 1076-1089. doi: 10.1097/00005768-199708000-00014 

Kivetz, R., & Zheng, Y. (2006). Determinants of justification and self-control. Journal of 

Experimental Psychology: General, 135(4), 572-587. doi: 10.1037/0096-

3445.135.4.572 



 

176 

 

Klohe-Lehman, D. M., Freeland-Graves, J., Anderson, E. R., McDowell, T., Clarke, K. K., 

Hanss-Nuss, H., Cai, G., Puri, D., & Milani, T. J. (2006). Nutrition knowledge is 

associated with greater weight loss in obese and overweight low-income mothers. 

Journal of the American Dietetic Association, 106(1), 65-75. doi: 

10.1016/j.jada.2005.09.047 

Knäuper, B., Rabiau, M., Cohen, O., & Patriciu, N. (2004). Compensatory health beliefs: 

Scale development and psychometric properties. Psychology & Health, 19(5), 607-

624. doi: 10.1080/0887044042000196737 

Knüppel, A., Shipley, M., Llewellyn, C., & Brunner, E. (2017). Sugar intake from sweet 

food and beverages, common mental disorder and depression: Prospective findings 

from the Whitehall II study. Scientific Reports, 7, 6287-6287. doi: 10.1038/s41598-

017-05649-7 

Kodama, S., Tanaka, S., Saito, K., Shu, M., Sone, Y., Onitake, F., Suzuki, E., Shimano, H., 

Yamamoto, S., Kondo, K., Ohashi, Y., Yamada, N., & Sone, H. (2007). Effect of 

aerobic exercise training on serum levels of high-density lipoprotein cholesterol: A 

meta-analysis. Archives of Internal Medicine, 167(10), 999-1008. doi: 

10.1001/archinte.167.10.999 

Kreausukon, P., Gellert, P., Lippke, S., & Schwarzer, R. (2012). Planning and self-efficacy 

can increase fruit and vegetable consumption: A randomized controlled trial. 

Journal of Behavioral Medicine, 35(4), 443-451. doi: 10.1007/s10865-011-9373-1 

Krishnan, S., Tryon, R. R., Horn, W. F., Welch, L., & Keim, N. L. (2016). Estradiol, SHBG 

and leptin interplay with food craving and intake across the menstrual cycle. 

Physiology and Behavior, 165, 304-312. doi: 10.1016/j.physbeh.2016.08.010 

Kronick, I., Auerbach, R. P., Stich, C., & Knäuper, B. (2011). Compensatory beliefs and 

intentions contribute to the prediction of caloric intake in dieters. Appetite, 57(2), 

435-438. doi: 10.1016/j.appet.2011.05.306 

Kunz-Ebrecht, S. R., Mohamed-Ali, V., Feldman, P. J., Kirschbaum, C., & Steptoe, A. 

(2003). Cortisol responses to mild psychological stress are inversely associated with 



 

177 

 

proinflammatory cytokines. Brain Behavior and Immunity, 17(5), 373-383. doi: 

10.1016/S0889-1591(03)00029-1 

Lally, P., Van Jaarsveld, C. H. M., Potts, H. W. W., & Wardle, J. (2010). How are habits 

formed: Modelling habit formation in the real world. European Journal of Social 

Psychology, 40(6), 998-1009. doi: 10.1002/ejsp.674 

Lancaster, G. A. (2015). Pilot and feasibility studies come of age! Pilot and Feasibility 

Studies, 1(1), 1-4. doi: 10.1186/2055-5784-1-1 

Lawrence, N. S., O'Sullivan, J., Parslow, D., Javaid, M., Adams, R. C., Chambers, C. D., 

Kos, K., & Verbruggen, F. (2015). Training response inhibition to food is associated 

with weight loss and reduced energy intake. Appetite, 95, 17-28. doi: 

10.1016/j.appet.2015.06.009 

Lebens, H., Roefs, A., Martijn, C., Houben, K., Nederkoorn, C., & Jansen, A. (2011). 

Making implicit measures of associations with snack foods more negative through 

evaluative conditioning. Eating Behaviors, 12(4), 249-253. doi: 

10.1016/j.eatbeh.2011.07.001 

Legault, L., & Inzlicht, M. (2013). Self-determination, self-regulation, and the brain: 

Autonomy improves performance by enhancing neuroaffective responsiveness to 

self-regulation failure. Journal of Personality and Social Psychology, 105(1), 123-

138. doi: 10.1037/a0030426 

Lim, E. X., Sim, A. Y., Forde, C. G., & Cheon, B. K. (2018). The role of perceived stress 

and gender on portion selection patterns. Physiology and Behavior, 194, 205-211. 

doi: 10.1016/j.physbeh.2018.05.031 

Little, R. J. A. (1988). A test of missing completely at random for multivariate data with 

missing values. Journal of the American Statistical Association, 83(404), 1198-

1202. doi: 10.1080/01621459.1988.10478722 

Lonsdale, C., Hodge, K., & Rose, E. (2006). Pixels vs. paper: Comparing online and 

traditional survey methods in sport psychology. Journal of Sport & Exercise 

Psychology, 28(1), 100-108. doi: 10.1123/jsep.28.1.100 



 

178 

 

Mackey, E., Schweitzer, A., Hurtado, M. E., Hathway, J., DiPietro, L., Lei, K. Y., & Klein, 

C. J. (2015). The feasibility of an e-mail-delivered intervention to improve nutrition 

and physical activity behaviors in African American college students. Journal of 

American College Health, 63(2), 109-117. doi: 10.1080/07448481.2014.990971  

Magaraggia, C., Dimmock, J. A., & Jackson, B. (2013). The effect of learning climate on 

snack consumption and ego depletion among undergraduate students. Appetite, 69, 

174-179. doi: 10.1016/j.appet.2013.06.003 

Malik, V. S., Popkin, B. M., Bray, G. A., Després, J.-P. B., & Hu, F. B. (2010). Sugar-

sweetened beverages, obesity, type 2 diabetes mellitus, and cardiovascular disease 

risk. Circulation, 121(11), 1356-1364. doi: 

10.1161/CIRCULATIONAHA.109.876185 

Mann, S., Domone, S., Wade, M., & Beedie, C. (2016). Combining supervised exercise and 

physical activity counselling might increase retention to GP exercise referral 

programmes. Medicine and Science in Sports and Exercise, 48(5S), 79-80. doi: 

10.1249/01.mss.0000485247.50764.f8 

Markland, D., & Ingledew, D. K. (1997). The measurement of exercise motives: Factorial 

validity and invariance across gender of a revised Exercise Motivations Inventory. 

British Journal of Health Psychology, 2(4), 361-376. doi: 10.1111/j.2044-

8287.1997.tb00549.x 

Markland, D., & Ingledew, D. K. (2007). The relationships between body mass and body 

image and relative autonomy for exercise among adolescent males and females. 

Psychology of Sport and Exercise, 8(5), 836-853. doi: 

10.1016/j.psychsport.2006.11.002 

Markland, D., & Tobin, V. (2004). A modification to the behavioural regulation in exercise 

questionnaire to include an assessment of amotivation. Journal of Sport & Exercise 

Psychology, 26(2), 191-196. doi: 10.1123/jsep.26.2.191 



 

179 

 

Mayer, J. (1955). Regulation of energy intake and the body weight: The glucostatic theory 

and the lipostatic hypothesis Annals of the New York Academy of Sciences, 63(1), 

15-43. doi: 10.1111/j.1749-6632.1955.tb36543.x 

McCaig, D. C., Hawkins, L. A., & Rogers, P. J. (2016). Licence to eat: Information on 

energy expended during exercise affects subsequent energy intake. Appetite, 107, 

323-329. doi: 10.1016/j.appet.2016.08.107 

McEwen, B. (2005). Stressed or stressed out: What is the difference? Journal of Psychiatry 

and Neuroscience, 30(5), 315-318.  

Melanson, E. L. (2017). The effect of exercise on non-exercise physical activity and 

sedentary behavior in adults: Exercise and total daily energy expenditure. Obesity 

Reviews, 18(Suppl. 1), 40-49. doi: 10.1111/obr.12507 

Melzer, K., Renaud, A., Zurbuchen, S., Tschopp, C., Lehmann, J., Malatesta, D., Ruch, N., 

Schutz, Y., Kayser, B., & Mäder, U. (2016). Alterations in energy balance from an 

exercise intervention with ad libitum food intake. Journal of Nutritional Science, 

5(e7), 1-10. doi: 10.1017/jns.2015.36 

Messick, S. (1995). Validity of psychological assessment: Validation of inferences from 

persons' responses and performances as scientific inquiry into score meaning. 

American Psychologist, 50(9), 741-749. doi: 10.1037/0003-066X.50.9.741 

Meule, A., Lutz, A., Vögele, C., & Kübler, A. (2012). Women with elevated food addiction 

symptoms show accelerated reactions, but no impaired inhibitory control, in 

response to pictures of high-calorie food-cues. Eating Behaviors, 13(4), 423-428. 

doi: 10.1016/j.eatbeh.2012.08.001 

Michie, S., Abraham, C., Whittington, C., McAteer, J., & Gupta, S. (2009). Effective 

techniques in healthy eating and physical activity interventions: A meta-regression. 

Health Psychology, 28(6), 690-701. doi: 10.1037/a0016136 

Michie, S., Ashford, S., Sniehotta, F. F., Dombrowski, S. U., Bishop, A., & French, D. P. 

(2011). A refined taxonomy of behaviour change techniques to help people change 



 

180 

 

their physical activity and healthy eating behaviours: The CALO-RE taxonomy. 

Psychology & Health, 26(11), 1479-1498. doi: 10.1080/08870446.2010.540664 

Miquelon, P., Knäuper, B., & Vallerand, R. J. (2012). Motivation and goal attainment. The 

role of compensatory beliefs. Appetite, 58(2), 608-615. doi: 

10.1016/j.appet.2011.12.025 

Moshier, S. J., Landau, A. J., Hearon, B. A., Stein, A. T., Greathouse, L., Smits, J. A. J., & 

Otto, M. W. (2016). The development of a novel measure to assess motives for 

Compensatory Eating in Response to Exercise: The CEMQ. Behavioral Medicine, 

42(2), 93-104. doi: 10.1080/08964289.2014.955077 

Mummah, S., Robinson, T. N., Mathur, M., Farzinkhou, S., Sutton, S., & Gardner, C. D. 

(2017). Effect of a mobile app intervention on vegetable consumption in overweight 

adults: a randomized controlled trial. International Journal of Behavioral Nutrition 

and Physical Activity, 14(1), 125-134. doi: 10.1186/s12966-017-0563-2 

Muraven, M. (2008). Autonomous self-control is less depleting. Journal of Research in 

Personality, 42(3), 763-770. doi: 10.1016/j.jrp.2007.08.002 

Murphy, K. G., & Bloom, S. R. (2006). Gut hormones and the regulation of energy 

homeostasis. Nature, 444, 854-859. doi: 10.1038/nature05484 

Naito, E., Kinomura, S., Geyer, S., Kawashima, R., Roland, P., & Zilles, K. (2000). Fast 

reaction to different sensory modalities activates common fields in the motor areas, 

but the anterior cingulate cortex is involved in the speed of reaction. Journal of 

Neurophysiology, 83(3), 1701-1709. doi: 10.1152/jn.2000.83.3.1701 

National Health and Medical Research Council. (2013). Australian dietary guidelines - 

providing the scientific evidence for healthier Australian diets.  Canberra: National 

Health and Medical Research Council Retrieved from https://nhmrc.gov.au/about-

us/publications/australian-dietary-guidelines. 

Nederkoorn, C., Houben, K., Hofmann, W., Roefs, A., & Jansen, A. (2010). Control 

yourself or just eat what you like? Weight gain over a year is predicted by an 



 

181 

 

interactive effect of response inhibition and implicit preference for snack foods. 

Health Psychology, 29(4), 389-393. doi: 10.1037/a0019921 

Nix, G. A., Ryan, R. M., Manly, J. B., & Deci, E. L. (1999). Revitalization through self-

regulation: The effects of autonomous and controlled motivation on happiness and 

vitality. Journal of Experimental Social Psychology, 35(3), 266-284. doi: 

10.1006/jesp.1999.1382 

Nosek, B. A., & Banaji, M. R. (2001). The Go/No-Go Association Task. Social Cognition, 

19(6), 625–664. doi: 10.1521/soco.19.6.625.20886  

Oaten, M., & Cheng, K. (2006). Longitudinal gains in self‐regulation from regular physical 

exercise. British Journal of Health Psychology, 11(4), 717-733. doi: 

10.1348/135910706X96481 

Obara-Golebiowska, M., & Eufemia Przybylowicz, K. (2015). Associations between obesity 

and diet-related compensatory health beliefs. Iranian Journal of Public Health, 

44(8), 1156-1157.  

Olander, E., Fletcher, H., Williams, S., Atkinson, L., Turner, A., & French, D. (2013). What 

are the most effective techniques in changing obese individuals' physical activity 

self-efficacy and behaviour: A systematic review and meta-analysis. International 

Journal of Behavioral Nutrition and Physical Activity, 10, 29-43. doi: 

10.1186/1479-5868-10-29 

Oustric, P., Gibbons, C., Beaulieu, K., Blundell, J., & Finlayson, G. (2018). Changes in food 

reward during weight management interventions - a systematic review. Obesity 

Reviews, 19(12), 1642-1658. doi: 10.1111/obr.12754 

Pedersen, B. K., & Saltin, B. (2015). Exercise as medicine – evidence for prescribing 

exercise as therapy in 26 different chronic diseases. Scandinavian Journal of 

Medicine and Science in Sports, 25(Suppl. 3), 1-72. doi: 10.1111/sms.12581 

Penedo, F. J., & Dahn, J. R. (2005). Exercise and well-being: A review of mental and 

physical health benefits associated with physical activity. Current Opinion in 

Psychiatry, 18(2), 189-193. doi: 10.1097/00001504-200503000-00013 



 

182 

 

Peter, J. (1981). Construct validity: A review of basic issues and marketing practices. 

Journal of Marketing Research, 18(2), 133-145. doi: 10.2307/3150948 

Piernas, C., & Popkin, B. M. (2010). Snacking increased among U.S. adults between 1977 

and 2006. The Journal of Nutrition, 140(2), 325-332. doi: 10.3945/jn.109.112763 

Poelman, M. P., Vermeer, W. M., Vyth, E. L., & Steenhuis, I. H. M. (2013). ‘I don't have to 

go to the gym because I ate very healthy today’: The development of a scale to 

assess diet-related compensatory health beliefs. Public Health Nutrition, 16(2), 267-

273. doi: 10.1017/S1368980012002650 

Provencher, V., Polivy, J., & Herman, C. P. (2009). Perceived healthiness of food. If it's 

healthy, you can eat more! Appetite, 52(2), 340-344. doi: 

10.1016/j.appet.2008.11.005 

Quested, E., Bosch, J. A., Burns, V. E., Cumming, J., Ntoumanis, N., & Duda, J. L. (2011). 

Basic psychological need satisfaction, stress-related appraisals, and dancers' cortisol 

and anxiety responses. Journal of Sport & Exercise Psychology, 33(6), 828-846. doi: 

10.1123/jsep.33.6.828 

Rabiau, M., Knäuper, B., & Miquelon, P. (2006). The eternal quest for optimal balance 

between maximizing pleasure and minimizing harm: The compensatory health 

beliefs model. British Journal of Health Psychology, 11(1), 139-153. doi: 

10.1348/135910705X52237 

Radtke, T., Inauen, J., Rennie, L., Orbell, S., & Scholz, U. (2014). Trait versus state effects 

of dispositional and situational Compensatory Health Beliefs on high-calorie snack 

consumption. Zeitschrift für Gesundheitspsychologie, 22(4), 156-164. doi: 

10.1026/0943-8149/a000125 

Radtke, T., Kaklamanou, D., Scholz, U., Hornung, R., & Armitage, C. J. (2014). Are diet-

specific compensatory health beliefs predictive of dieting intentions and behaviour? 

Appetite, 76, 36-43. doi: 10.1016/j.appet.2014.01.014 

Radtke, T., Scholz, U., Keller, R., Knäuper, B., & Hornung, R. (2011). Smoking-specific 

compensatory health beliefs and the readiness to stop smoking in adolescents. 



 

183 

 

British Journal of Health Psychology, 16(3), 610-625. doi: 10.1348/2044-

8287.002001 

Reeve, J., & Tseng, C.-M. (2011). Cortisol reactivity to a teacher’s motivating style: The 

biology of being controlled versus supporting autonomy. Motivation and Emotion, 

35(1), 63-74. doi: 10.1007/s11031-011-9204-2 

Reichenberger, J., Richard, A., Smyth, J. M., Fischer, D., Pollatos, O., & Blechert, J. (2018). 

It's craving time: Time of day effects on momentary hunger and food craving in 

daily life. Nutrition, 55-56, 15-20. doi: 10.1016/j.nut.2018.03.048 

Roberts, C. J., Campbell, I. C., & Troop, N. (2014). Increases in weight during chronic stress 

are partially associated with a switch in food choice towards increased carbohydrate 

and saturated fat intake. European Eating Disorders Review, 22(1), 77-82. doi: 

10.1002/erv.2264 

Rocha, J., Paxman, J., Dalton, C., Winter, E., & Broom, D. R. (2016). Effects of a 12-week 

aerobic exercise intervention on eating behaviour, food cravings, and 7-day energy 

intake and energy expenditure in inactive men. Applied Physiology, Nutrition, and 

Metabolism, 41(11), 1129-1136. doi: 10.1139/apnm-2016-0189 

Rogers, P. J., & Brunstrom, J. M. (2016). Appetite and energy balancing. Physiology and 

Behavior, 164(Pt B), 465-471. doi: 10.1016/j.physbeh.2016.03.038 

Rutters, F., Nieuwenhuizen, A. G., Lemmens, S. G. T., Born, J. M., & Westerterp‐Plantenga, 

M. S. (2009). Acute stress‐related changes in eating in the absence of hunger. 

Obesity, 17(1), 72-77. doi: 10.1038/oby.2008.493 

Ryan, R. M. (1982). Control and information in the intrapersonal sphere: An extension of 

cognitive evaluation theory. Journal of Personality and Social Psychology, 43(3), 

450-461. doi: 10.1037/0022-3514.43.3.450 

Ryan, R. M., & Connell, J. P. (1989). Perceived locus of causality and internalization: 

Examining reasons for acting in two domains. Journal of Personality and Social 

Psychology, 57(5), 749-761. doi: 10.1037/0022-3514.57.5.749 



 

184 

 

Ryan, R. M., & Deci, E. L. (2000). Self-Determination Theory and the facilitation of 

intrinsic motivation, social development, and well-being. American Psychologist, 

55(1), 68-78. doi: 10.1037/0003-066X.55.1.68 

Ryan, R. M., Patrick, H., Deci, E., & Williams, G. (2008). Facilitating health behavior 

change and its maintenance: Interventions based on Self-Determination Theory. 

European Psychologist, 10(1), 2-5. doi: 10.1.1.460.1417&rep=rep1&type=pdf 

Schmeichel, B. J., Harmon-Jones, C., & Harmon-Jones, E. (2010). Exercising self-control 

increases approach motivation. Journal of Personality and Social Psychology, 99(1), 

162-173. doi: 10.1037/a0019797 

Schubert, M. M., Desbrow, B., Sabapathy, S., & Leveritt, M. (2012). Acute exercise and 

subsequent energy intake. A meta-analysis. Appetite, 63, 92-104. doi: 

10.1016/j.appet.2012.12.010 

Shen, H., Wang, Y., & Edwards, H. (2017). Can a community‐based peer‐led diabetic self‐

management programme be effective: 12‐week evaluation. Journal of Clinical 

Nursing, 26(11-12), 1621-1631. doi: 10.1111/jocn.13526 

Sim, A. Y., Lee, L. L., & Cheon, B. K. (2018). When exercise does not pay: 

Counterproductive effects of impending exercise on energy intake among restrained 

eaters. Appetite, 123, 120-127. doi: 10.1016/j.appet.2017.12.017 

Sim, A. Y., Lim, E. X., Leow, M. K., & Cheon, B. K. (2018). Low subjective 

socioeconomic status stimulates orexigenic hormone ghrelin – A randomised trial. 

Psychoneuroendocrinology, 89, 103-112. doi: 10.1016/j.psyneuen.2018.01.006 

Sniehotta, F., Schwarzer, R., Scholz, U., & Schuz, B. (2005). Action planning and coping 

planning for long-term lifestyle change: Theory and assessment. European Journal 

of Social Psychology, 35(4), 565-576. doi: 10.1002/ejsp.258 

Stice, E., Yokum, S., Veling, H., Kemps, E., & Lawrence, N. S. (2017). Pilot test of a novel 

food response and attention training treatment for obesity: Brain imaging data 

suggest actions shape valuation. Behaviour Research and Therapy, 94, 60-70. doi: 

10.1016/j.brat.2017.04.007 



 

185 

 

Storm, V., Reinwand, D., Wienert, J., Kuhlmann, T., De Vries, H., & Lippke, S. (2017). 

Brief report: compensatory health beliefs are negatively associated with intentions 

for regular fruit and vegetable consumption when self-efficacy is low. Journal of 

Health Psychology, 22(8), 1094-1100. doi: 10.1177/1359105315625358 

Strack, F., & Deutsch, R. (2004). Reflective and impulsive determinants of social behavior. 

Personality and Social Psychology Review, 8(3), 220-247. doi: 

10.1207/s15327957pspr0803_1 

Stroebe, W., van Koningsbruggen, G. M., Papies, E. K., & Aarts, H. (2013). Why most 

dieters fail but some succeed: A goal conflict model of eating behavior. 

Psychological Review, 120(1), 110-138. doi: 10.1037/a0030849 

Swain, S. D., Weathers, D., & Niedrich, R. W. (2008). Assessing three sources of 

misresponse to reversed Likert items. Journal of Marketing Research, 45(1), 116-

131. doi: 10.1509/jmkr.45.1.116 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed. ed.). Boston: 

Pearson. 

Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control predicts good 

adjustment, less pathology, better grades, and interpersonal success. Journal of 

Personality, 72(2), 271-324. doi: 10.1111/j.0022-3506.2004.00263.x 

Teachman, B. A. (2007). Evaluating implicit spider fear associations using the Go/No-go 

Association Task. Journal of Behavior Therapy and Experimental Psychiatry, 38(2), 

156-167. doi: 10.1016/j.jbtep.2006.10.006 

Teixeira, P., Carraça, E., Markland, D., Silva, M., & Ryan, R. (2012). Exercise, physical 

activity, and self-determination theory: A systematic review. International Journal 

of Behavioral Nutrition and Physical Activity, 9, 78-107. doi: 10.1186/1479-5868-9-

78 

Telford, R., Minikin, B., Hahn, A. G., & Hooper, L. A. (1989). A simple method for the 

assessment of general fitness: The Tri-level Profile. Australian Journal of Science 

and Medicine in Sport, 21(3), 6-9.  



 

186 

 

Thøgersen-Ntoumani, C., & Ntoumanis, N. (2006). The role of self-determined motivation 

in the understanding of exercise-related behaviours, cognitions and physical self-

evaluations. Journal of Sports Sciences, 24(4), 393-404. doi: 

10.1080/02640410500131670 

Thomas, D. M., Bouchard, C., Church, T., Slentz, C., Kraus, W. E., Redman, L. M., Martin, 

C. K., Silva, A. M., Vossen, M., Westerterp, K., & Heymsfield, S. B. (2012). Why 

do individuals not lose more weight from an exercise intervention at a defined dose? 

An energy balance analysis. Obesity Reviews, 13(10), 835-847. doi: 10.1111/j.1467-

789X.2012.01012.x 

Thornton, L., Cameron, A., McNaughton, S., Waterlander, W., Sodergren, M., Svastisalee, 

C., Blanchard, L., Liese, A., Battersby, S., Carter, M.-A., Sheeshka, J., Kirkpatrick, 

S., Sherman, S., Cowburn, G., Foster, C., & Crawford, D. (2013). Does the 

availability of snack foods in supermarkets vary internationally? International 

Journal of Behavioral Nutrition and Physical Activity, 10, 56-64. doi: 

10.1186/1479-5868-10-56 

Thornton, L. E., Cameron, A. J., McNaughton, S. A., Worsley, A., & Crawford, D. A. 

(2012). The availability of snack food displays that may trigger impulse purchases in 

Melbourne supermarkets. BMC Public Health, 12, 194-201. doi: 10.1186/1471-

2458-12-194 

Thorogood, A., Mottillo, S., Shimony, A., Filion, K. B., Joseph, L., Genest, J., Pilote, L., 

Poirier, P., Schiffrin, E. L., & Eisenberg, M. J. (2011). Isolated aerobic exercise and 

weight loss: A systematic review and meta-analysis of randomized controlled trials. 

The American Journal of Medicine, 124(8), 747-755. doi: 

10.1016/j.amjmed.2011.02.037 

Tremblay, A., Alméras, N., Boer, J., Kranenbarg, E. K., & Després, J. P. (1994). Diet 

composition and postexercise energy balance. The American Journal of Clinical 

Nutrition, 59(5), 975-979. doi: 10.1093/ajcn/59.5.975 



 

187 

 

Turrell, G., & Kavanagh, A. M. (2006). Socio-economic pathways to diet: modelling the 

association between socio-economic position and food purchasing behaviour. Public 

Health Nutrition, 9(3), 375-383. doi: 10.1079/PHN2005850 

Verhoeven, A. A. C., Adriaanse, M. A., de Vet, E., Fennis, B. M., & de Ridder, D. T. D. 

(2014). Identifying the ‘if’ for ‘if-then’ plans: Combining implementation intentions 

with cue-monitoring targeting unhealthy snacking behaviour. Psychology & Health, 

29(12), 1476-1492. doi: 10.1080/08870446.2014.950658 

Verhoeven, A. A. C., Adriaanse, M. A., de Vet, E., Fennis, B. M., & de Ridder, D. T. D. 

(2015). It's my party and I eat if I want to. Reasons for unhealthy snacking. Appetite, 

84, 20-27. doi: 10.1016/j.appet.2014.09.013 

Vohs, K. D., & Heatherton, T. F. (2000). Self-regulatory failure: A resource-depletion 

approach. Psychological Science, 11(3), 249-254. doi: 10.1111/1467-9280.00250 

Wagner, D. D., Altman, M., Boswell, R. G., Kelley, W. M., & Heatherton, T. F. (2013). 

Self-regulatory depletion enhances neural responses to rewards and impairs top-

down control. Psychological Science, 24(11), 2262-2271. doi: 

10.1177/0956797613492985 

Walker, K. Z., Woods, J. L., Rickard, C. A., & Wong, C. K. (2008). Product variety in 

Australian snacks and drinks: How can the consumer make a healthy choice? Public 

Health Nutrition, 11(10), 1046-1053. doi: 10.1017/S1368980007001462 

Wang, Y., Wang, G., Zhang, D., Wang, L., Cui, X., Zhu, J., & Fang, Y. (2017). Learning to 

dislike chocolate: Conditioning negative attitudes toward chocolate and its effect on 

chocolate consumption. Frontiers in Psychology, 8, 1-7. doi: 

10.3389/fpsyg.2017.01468 

Wang, Y., Wang, L., Cui, X., Fang, Y., Chen, Q., Wang, Y., & Qiang, Y. (2015). Eating on 

impulse: Implicit attitudes, self-regulatory resources, and trait self-control as 

determinants of food consumption. Eating Behaviors, 19, 144-149. doi: 

10.1016/j.eatbeh.2015.09.011 



 

188 

 

Warde, A., & Yates, L. (2017). Understanding eating events: Snacks and meal patterns in 

Great Britain. Food, Culture & Society, 20(1), 15-36. doi: 

10.1080/15528014.2016.1243763 

Weinstein, N., & Ryan, R. (2011). A self-determination theory approach to understanding 

stress incursion and responses. Stress and Health, 27(1), 4-17. doi: 

10.1002/smi.1368 

Werle, C. O. C., Wansink, B., & Payne, C. R. (2011). Just thinking about exercise makes me 

serve more food. Physical activity and calorie compensation. Appetite, 56(2), 332-

335. doi: 10.1016/j.appet.2010.12.016 

Werle, C. O. C., Wansink, B., & Payne, C. R. (2015). Is it fun or exercise? The framing of 

physical activity biases subsequent snacking. Marketing Letters, 26(4), 691-702. 

doi: 10.1007/s11002-014-9301-6 

West, J., Guelfi, K. J., Dimmock, J. A., & Jackson, B. (2017). "I deserve a treat": Exercise 

motivation as a predictor of post-exercise dietary licensing beliefs and implicit 

associations toward unhealthy snacks. Psychology of Sport and Exercise, 32, 93-

101. doi: 10.1016/j.psychsport.2017.06.007 

West, J. S., Guelfi, K. J., Dimmock, J. A., & Jackson, B. (2018). Testing the feasibility and 

preliminary efficacy of an 8-week exercise and compensatory eating intervention. 

Nutrients, 10(7), 923-942. doi: org/10.3390/nu10070923  

Willbond, S., Laviolette, M., Duval, K., & Doucet, É. (2010). Normal weight men and 

women overestimate exercise energy expenditure. Journal of Sports Medicine and 

Physical Fitness, 50(4), 377-384.  

Williams-Piehota, P., Latimer, A. E., Katulak, N. A., Cox, A., Silvera, S. A. N., Mowad, L., 

& Salovey, P. (2009). Tailoring messages to individual differences in monitoring-

blunting styles to increase fruit and vegetable intake. Journal of Nutrition Education 

and Behavior, 41(6), 398-405. doi: 10.1016/j.jneb.2008.06.006 



 

189 

 

Williams, B. J., & Kaufmann, L. M. (2012). Reliability of the Go/No Go Association Task. 

Journal of Experimental Social Psychology, 48(4), 879-891. doi: 

10.1016/j.jesp.2012.03.001 

Wilson, P. M., & Rodgers, W. M. (2004). The relationship between perceived autonomy 

support, exercise regulations and behavioral intentions in women. Psychology of 

Sport and Exercise, 5(3), 229-242. doi: 10.1016/S1469-0292(03)00003-7 

Wilson, P. M., Rodgers, W. M., Loitz, C. C., & Scime, G. (2006). “It's Who I Am … 

Really!’ The importance of integrated regulation in exercise contexts. Journal of 

Applied Biobehavioral Research, 11(2), 79-104. doi: 10.1111/j.1751-

9861.2006.tb00021.x 

Wood, W., & Neal, D. T. (2007). A new look at habits and the habit–goal interface. 

Psychological Review, 114(4), 843-863. doi: 10.1037/0033-295X.114.4.843 

World Cancer Research Fund, & American Institute for Cancer Research. (2007). Food, 

nutrition, physical activity, and the prevention of cancer: A global perspective. from 

http://www.dietandcancerreport.org/?p=er 

Worthington, R. L., & Whittaker, T. A. (2006). Scale development research: A content 

analysis and recommendations for best practices. The Counseling Psychologist, 

34(6), 806-838. doi: 10.1177/0011000006288127 

Yong, A. G., & Pearce, S. (2013). A beginner’s guide to factor analysis: Focusing on 

Exploratory Factor Analysis. Tutorials in Quantitative Methods for Psychology, 

9(2), 79-94. doi: 10.20982/tqmp.09.2.p079 

Zhang, X., & Savalei, V. (2016). Examining the effect of reverse worded items on the factor 

structure of the Need for Cognition Scale. PloS One, 11(6), 1-15. doi: 

10.1371/journal.pone.0157795 

 

 

 

 

http://www.dietandcancerreport.org/?p=er


 

190 

 

 

 

 

 

 

 

 

 

 

Appendices  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

191 

 

 

 

 

 

 

 

 

 

 

Appendix A: Ethics and Dual Energy X-ray Absorptiometry 

(DEXA) approvals (Re: Chapters 2, 3 & 4) 

Ethics approval for the study presented in Chapter 2 

Ethics approval for the study presented in Chapter 3 

DEXA approval form for the study presented in Chapter 3 

Ethics approval for the study presented in Chapter 4  

 

 

 

 

 

 

 

 

 

  



 

192 

 

Human Ethics 
Office of Research Enterprise 

The University of Western Australia 
M459, 35 Stirling Highway 

Crawley WA 6009 Australia 

T +61 8 6488 4703 / 3703 
F +61 86488 8775  

E humanethics@uwa.edu.au 
CRICOS Provider Code: 00126G 

  

Our Ref: RA/4/1/7123       29 September 2014 
 

Associate Professor Kym Guelfi 

School of Sport Science, Exercise and Health 

MBDP: M408 

Dear Professor Guelfi 

HUMAN RESEARCH ETHICS APPROVAL - THE UNIVERSITY OF WESTERN 

AUSTRALIA 

Does Motivation for Exercise Influence Post-Exercise Snacking Behaviour 

Student(s):  Jessica West - PhD - 20359914 

Ethics approval for the above project has been granted in accordance with the requirements of the 

National Statement on Ethical Conduct in Human Research (National Statement) and the policies and 

procedures of The University of Western Australia. Please note that the period of ethics approval for 

this project is five (5) years from the date of this notification. However, ethics approval is conditional 

upon the submission of satisfactory progress reports by the designated renewal date. Therefore initial 

approval has been granted from 29 September 2014 to 01 October 2015. 

 

You are reminded of the following requirements: 

1. The application and all supporting documentation form the basis of the ethics approval 

and you must not depart from the research protocol that has been approved. 

2. The Human Ethics office must be approached for approval in advance for any requested 

amendments to the approved research protocol. 

3. The Chief Investigator is required to report immediately to the Human Ethics office any 

adverse or unexpected event or any other event that may impact on the ethics approval 

for the project. 

4. The Chief Investigator must submit a final report upon project completion, even if a 

research project is discontinued before the anticipated date of completion. 

Any conditions of ethics approval that have been imposed are listed below: 

Special Conditions 

None specified 

The University of Western Australia is bound by the National Statement to monitor the progress of all 

approved projects until completion to ensure continued compliance with ethical principles. 

The Human Ethics office will forward a request for a Progress Report approximately 30 days before 

the due date. 

If you have any queries please contact the Human Ethics office at humanethics@uwa.edu.au. 

Please ensure that you quote the file reference – RA/4/1/7123  – and the associated project title in all 

future correspondence. 



 

193 

 

Yours sincerely 

  

 

Dr Caixia Li 

Manager, Human Ethics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

194 

 

 

                   CRICOS Provider Code: 00126G 

Our Ref: RA/4/1/9074 

   

23 May 2017 

  

Dr Kym Guelfi 

School of Human Sciences  

MBDP: M408 

 

Dear Doctor Guelfi 

HUMAN RESEARCH ETHICS APPROVAL - THE UNIVERSITY OF WESTERN 

AUSTRALIA 

Can Compensatory Health Beliefs around exercise and unhealthy snack foods and drinks change? 

The influence of an 8-week education and exercise intervention 

Ethics approval for the above project has been granted in accordance with the requirements of the 

National Statement on Ethical Conduct in Human Research (National Statement) and the policies 

and procedures of The University of Western Australia. Please note that the period of ethics 

approval for this project is five (5) years from the date of this notification. However, ethics approval 

is conditional upon the submission of satisfactory progress reports by the designated renewal date. 

Therefore initial approval has been granted from 23 May 2017 to 22 May 2018.  

You are reminded of the following requirements: 

1. The application and all supporting documentation form the basis of the ethics approval and 

you must not depart from the research protocol that has been approved. 

2. The Human Ethics office must be approached for approval in advance for any requested 

amendments to the approved research protocol. 

3. The Chief Investigator is required to report immediately to the Human Ethics office any 

adverse or unexpected event or any other event that may impact on the ethics approval for 

the project. 

4. The Chief Investigator must submit a final report upon project completion, even if a 

research project is discontinued before the anticipated date of completion. 

Any conditions of ethics approval that have been imposed are listed below: 

Special Conditions 

None specified 

The University of Western Australia is bound by the National Statement to monitor the progress of all 

approved projects until completion to ensure continued compliance with ethical principles. 

The Human Ethics office will forward a request for a Progress Report approximately 30 days before 

the due date. 

If you have any queries please contact the Human Ethics office at humanethics@uwa.edu.au. 

Please ensure that you quote the file reference – RA/4/1/9074  – and the associated project title in all 

future correspondence.  

T +61 8  6488 3703 /  4703 
F +61 8 6488 8775 

E humanethics@uwa.edu.au 

Human Ethics 

Office of Research 

Enterprise The University of Western Australia 

M459, 35 Stirling Highway 

Crawley WA 6009 Australia 



 

195 

 

Yours sincerely 

 
Peter Miller 

Acting Manager, Human Ethics 

   

Name                Faculty / School   Role 

Dr Kym Guelfi             School of Human Sciences      Chief Investigator 

Dr James Dimmock     School of Human Sciences      Co-Investigator 

Dr Ben Jackson            School of Human Sciences      Co-Investigator 

Student(s):   Jessica West - PhD - 2035 9914



 

196 

 

 

 

 

 

 

Kate Kirk 

Administrative Officer 

Human Research Ethics Committee 

University of Western Australia 

Crawly, WA, 6009 

                  11th April 2017 

 

Estimated Effective Doses for Radiographic Procedures 

 

School:    UWA School of Human Sciences 

 

Project Title:  Can Compensatory Health Beliefs around exercise and 

unhealthy snack foods and drinks change? The influence of an 

8-week education and exercise intervention 

 

Chief Investigators:  Dr Kym Guelfi    

  

 

X-ray procedures: 
Total body scan - 2 per subject to assess full body composition (8-weeks apart). 

50 adult participants (aged 18 – 45 years) 

Participants are all volunteers 

Start date: Once ethics approval has been given until approximately June, 2018. 

 

     Scanning will be carried out once ethics approval has been received and will 

continue until approximately June, 2018. 

     All study participants will be volunteers.   

     Pregnant women will not be considered eligible for participation. 

     Consent will be obtained from all participants prior to scanning. 

 

Radiation License details: 

Licensee Name: Prof Tim Ackland License No. LX337/2004 14265 

   School of Human Movement and Exercise Science, UWA 

The University of Western Australia 

 

Only trained operators will have permission to use the x-ray machine. A software 

password system is available on the machine to prevent unauthorized use. The 

training course is a half-day regulator approved course and trained operators have 

received certification for operation of the machine. 
 

 

 

 

P:\A-New_Network_Structure\07-SAFETY AND HEALTH\OCCUPATIONAL SAFETY & 

HEALTH\REPORTING\Internal Reports\Radiation\Ethics Applications F12619\DEXA Landers 

030512.doc 

Safety and Health M350 

 
The University of Western Australia 

35 Stirling Highway 
Crawley WA 6009 

 

Phone +61 8 9380 7932 

Fax +61 8 9380 1179 

Email jthwaites@admin.uwa.edu.au 

Web         http://www.safety.uwa.edu.au 



 

197 

 

Machine data from manufacturer’s literature 

From:    Operator’s Guide 

X-ray machine:  GE Lunar iDXA, sn ME+210760 

 

Summary: 

A total body (standard) scan has a calculated effective dose of 3 µSv. Two scans will 

be 6 µSv. 

 

The patient consent form will state the estimated effective dose and place the radiation 

dose into a context understandable by all parties. The effective dose may be compared 

to that which is received from natural background sources eg. 

 

“The tests involve the use of a low dose x-rays about equal to one thousandth of the 

background radiation you would receive in one year living in Perth.  The total 

background radiation in Western Australia is about 2mSv per year. The radiation dose 

from cosmic rays from flying in a jet from Perth to London is approximately 0.1 mSv." 

 

The hypothetical risk of developing a fatal cancer from the radiation exposure may be 

calculated using the ICRP 60 risk factor of 5%/SV (Table S-3, p.70).  For participation 

in the complete procedure the fatal cancer risk is (6 x 10-6) x (5 x 10-2) = 0.3 x 10-6 = 

3 in ten million. 

 

Since the estimated effective dose to patients will be much less than 5 mSv in a year, 

a submission to the West Australian Radiological Council for approval is not required. 

 

Yours faithfully 

 

 
 

Jonathon Thwaites 

Radiation and Safety Officer 

 

Cc:  Prof Tim Ackland 

 

References: 

 

ICRP 103. 2007. Recommendations of the international commission on radiological 

protection. 

 

Shleien, B (ed).  1992.  The health physics and radiological health handbook, Revised 

Edition.  Scinta, Inc. 
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    Human Ethics 
   Office of Research Enterprise 

   The University of Western Australia 
   M459, 35 Stirling Highway 
   Crawley WA 6009 Australia 

                                                                                                                                                    T +61 8 6488 4703 / 3703 
                                                                                                                                                    F +61 8 6488 8775  

                                                                                                                                                    E humanethics@uwa.edu.au 
                                                                                                                                                                          

                                                                                                                                    CRICOS Provider Code: 00126G 

  

Our Ref: RA/4/1/7115      06 October 2014 

 
Dr Ben Jackson 

School of Sport Science, Exercise and Health 

MBDP: M408 

Dear Doctor Jackson 

HUMAN RESEARCH ETHICS APPROVAL - THE UNIVERSITY OF WESTERN 

AUSTRALIA 

Developing a Questionnaire to Assess Physical Activity-Induced Nutritional Preferences 

Student(s):  Jessica West 

Ethics approval for the above project has been granted in accordance with the requirements of the 

National Statement on Ethical Conduct in Human Research (National Statement) and the policies and 

procedures of The University of Western Australia. Please note that the period of ethics approval for 

this project is five (5) years from the date of this notification. However, ethics approval is conditional 

upon the submission of satisfactory progress reports by the designated renewal date. Therefore initial 

approval has been granted from 06 October 2014 to 01 November 2015. 

 

You are reminded of the following requirements: 

1. The application and all supporting documentation form the basis of the ethics approval 

and you must not depart from the research protocol that has been approved. 

2. The Human Ethics office must be approached for approval in advance for any requested 

amendments to the approved research protocol. 

3. The Chief Investigator is required to report immediately to the Human Ethics office any 

adverse or unexpected event or any other event that may impact on the ethics approval 

for the project. 

4. The Chief Investigator must submit a final report upon project completion, even if a 

research project is discontinued before the anticipated date of completion. 

Any conditions of ethics approval that have been imposed are listed below: 

Special Conditions 

None specified 

The University of Western Australia is bound by the National Statement to monitor the progress of all 

approved projects until completion to ensure continued compliance with ethical principles. 

The Human Ethics office will forward a request for a Progress Report approximately 30 days before 

the due date. 

If you have any queries please contact the Human Ethics office at humanethics@uwa.edu.au. 
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Please ensure that you quote the file reference – RA/4/1/7115  – and the associated project title in all 

future correspondence. 

Yours sincerely 

  

 

Dr Caixia Li 

Manager, Human Ethics 
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Participant consent form (Re: Chapter 2) 
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Participant consent form (Re: Chapter 3) 

Participant information sheet & consent form (Re: Chapter 4) 
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Chapter 2 
 

- Participant Information Sheet- 
Purpose of this study:  

Stationary cycling is a commonly recommended mode of exercise to maintain optimal health and 

wellbeing. However, there is emerging evidence that exercise may also influence an individual’s ability 

to concentrate, especially on visual stimuli immediately post-exercise. This is important considering 

many individuals exercise before work or study and are then subject to long hours in front of a computer 

or visual stimuli in their environment. The aim of this study is to investigate if moderate intensity 

exercise influences one’s ability to maintain focus on visual stimuli following an acute bout of exercise. 

Responses of interest include reaction times to visual stimuli, mood and ratings of vitality, heart rate, 

the levels of glucose in the blood, feelings of exertion and enjoyment. By investigating the potential 

relationship between exercise and concentration it may assist individuals to optimize productivity when 

studying or working post-exercise.  

 

Overview 

You are invited to participate in this study which investigates the physiological and psychological 

responses to an acute bout of exercise. Should you choose to volunteer, you will be required to attend 

one laboratory session at the School of Sport Science, Exercise and Health. This session will be 2 hours 

duration.  

 

During the experimental session you will be asked to complete questionnaires examining demographic 

details and baseline behavioral exercise patterns. We will also take measures of your weight and height. 

 

You will then complete a computer-based program (8 minutes in duration) to assess your concentration 

and ability to react to visual stimuli. You will be navigated through the procedures at all times by written 

instructions presented on-screen. Once the computer program is finished you will complete 3 additional 

questionnaires investigating perceived mood, vitality and various psychological and physiological 

factors that could affect your ability to concentrate 

 

You will then move to a separate room to complete a 40 min session of stationary cycling at a self-

paced intensity level, with the aim of staying between 50-70% HRmax. All exercise will be under 

constant supervision, with ratings of perceived exertion and heart rate monitored throughout. 

Importantly, you can request to stop exercising at any point during the sessions if you are feeling unwell 

or want to stop. In addition, a very small capillary blood sample will be taken from your fingertip, to 

measure blood glucose levels. Briefly, this involves a small prick on the fingertip with a sterile lancet 

device, followed by the collection of a small drop of blood. You may experience slight discomfort with 

the procedure, however this is only temporary. 

 

Immediately after exercise, another sample of blood will be taken from the fingertip and you will then 

return to the computer lab and repeat the questionnaires associated with mood, enjoyment of the activity 

and vitality. Then the 8-minute computer-based program will reassess concentration to visual stimuli. 

Lastly, you will be asked to complete an additional questionnaire investigating factors that could affect 

your response to visual stimuli.  

 

Reward: 

For participating in this study you will not only be contributing to a very new and exciting line of 

research but you will awarded 3 % that will contribute to your overall mark for the unit SSEH1103. 

 

Risks: 

Forty minutes of moderate intensity exercise on most days of the week is recommended for healthy 

individuals to maintain optimal health and wellbeing. Therefore, risks associated with this form of 

exercise  
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are extremely low. However, if you do have any problems or queries you can withdraw from exercise 

at any point. The blood sampling procedure may cause some mild discomfort and may leave a small 

bruise at the sampling site. This procedure in commonly performed in our laboratory and causes no 

long-term harm.   

 

Confidentiality: 

Your confidentiality will be maintained throughout the study through random assignment of a number 

to de-identify your data. All data collected will be securely stored in a locked filing cabinet and 

password-protected laptop. The findings of this study may be published, however all information used 

will be non-identifiable.  

 

Your Rights: 

Participation in this research is voluntary and you are free to withdraw from the study at any time 

without prejudice. You can withdraw for any reason and you do not need to justify your decision. If 

you withdraw from the study and you are an employee or student at the University of Western Australia 

(UWA) this will not prejudice your status and rights as employee or student of UWA. If you do 

withdraw we may wish to retain the data that we have recorded from you but only if you agree, 

otherwise your records will be destroyed. Your participation in this study does not prejudice any right 

to compensation that you may have under statute of common law.  

 

The time slot you have chosen is: 

Date:_______________________________ Time:_____________________________ 

Location: Meet at the undergraduate’s computer lab 10 min before allocated time above. 

 

IMPORTANT: To standardise sessions, you will be asked to refrain from exercise, caffeine and 

alcohol for 24 hrs, and from any food or drink two hours prior to attending the lab-session. You 

will also be asked for your height (cm) and weight (kg) so please be aware of these measurements.  

 

If you have any questions concerning the research at any time please feel free to contact PhD candidate, 

Jae West, on mobile 0438 505 368 or email jessica.west@research.uwa.edu.au. Further information 

regarding this study may be obtained from Associate Professor Kym Guelfi (Phone 6488 2602 or 

kym.guelfi@uwa.edu.au), Associate Professor James Dimmock (Phone 6488 1384 or 

james.dimmock@uwa.edu.au) or Dr Ben Jackson (Phone 6488 4625 or ben.jackson@uwa.edu.au) 

 

The Human Research Ethics Committee at the University of Western Australia requires that all 

participants are informed that, if they have any complaint regarding the manner, in which a research 

project is conducted, it may be given to the researcher or, alternatively to the Secretary, Human 

Research Ethics Committee, Registrar’s Office, University of Western Australia, 35 Stirling Highway, 

Crawley, WA 6009 (telephone number 6488-3703). All study participants will be provided with a copy 

of the Information Sheet and Consent Form for their personal records. 

  

mailto:kym.guelfi@uwa.edu.au
mailto:james.dimmock@uwa.edu.au
mailto:ben.jackson@uwa.edu.au
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Chapter 2 
  

— Consent Form — 
 

I ___________________________ have read the information provided and any questions I 

have asked have been answered to my satisfaction.  I agree to participate in this activity, 

realising that I may withdraw at any time without reason and without prejudice. 

 

I understand that all information provided is treated as strictly confidential and will not be 

released by the investigator unless required to by law.  I have been advised as to what data is 

being collected, what the purpose is, and what will be done with the data upon completion of 

the research. 

 

I agree that research data gathered for the study may be published provided my name or other 

identifying information is not used. 

 

 

______________________                    __________________ 

 Participant                                             Date 

 

 

The Human Research Ethics Committee at the University of Western Australia requires that 

all participants are informed that, if they have any complaint regarding the manner, in which 

a research project is conducted, it may be given to the researcher or, alternatively to the 

Secretary, Human Research Ethics Committee, Registrar’s Office, University of Western 

Australia, 35 Stirling Highway, Crawley, WA 6009 (telephone number 6488-3703). All study 

participants will be provided with a copy of the Information Sheet and Consent Form for their 

personal records. 
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35 Stirling Highway, Crawley 

WA 6009 

Tel: 0438 505 368 
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Chapter 3 
 

~Participant Information Form~ 
 

This is a PhD student study conducted by Miss Jessica West and supervised by Dr Kym Guelfi, Dr 

James Dimmock and Dr Ben Jackson at the University of Western Australia. For further contact 

details please see at the bottom of the page. 

 

You are invited to participate in this study, investigating the physiological and psychological 

responses to an 8-week program of regular exercise on health and wellbeing.  

 

Aim of the Study (What is the project about?) 

There is evidence that regular exercise may influence physiological and psychological markers of health 

and wellbeing, however, many individuals do not reach the recommended 150 min moderate intensity 

exercise a week. This is important considering the rise of lifestyle diseases in western society (e.g. 

obesity, type 2 diabetes) and negative psychological states (e.g. depression, low self-esteem). The aim 

of this study is to investigate if an 8-week moderate intensity exercise intervention influences some of 

these physiological and psychological markers of health and wellbeing to assess whether an individual 

is at higher risk of lifestyle diseases. Responses of interest include physiological markers such as 

cardiovascular fitness, body composition, fasting glucose, as well as psychological measures of self-

esteem and self-efficacy. Considerations of health-related actions and their impact on long-term health 

and wellbeing goals will also be assessed. By investigating the potential relationship between exercise 

and markers of health and wellbeing, it may assist individuals to optimize long-term goals and lifestyle 

choices and inform health practitioners on how to set up a supportive environment for their clients.  

 

What does participation involve? 

As a participant in this study, you will be required to attend three supervised exercise sessions each 

week at the School of Human Sciences at UWA for eight weeks. In addition, you will complete a 

compressive health and fitness assessment at the start and end of the study (i.e. two x 1.5 hour laboratory 

based testing sessions).  

 

Exercise times and days will be self-selected from an array of available times and if a session needs to 

be missed for any reason an alternative time may be arranged depending on availability. Cycling 

sessions will be completed in groups of one to ten people with each person receiving individualised 

protocol including specific heart rate ranges, intensities and exercise durations.    

 

Prior to the baseline health and fitness assessment, your eligibility for the study will be confirmed over 

the phone by a short screening interview. Subsequently, the initial testing session will involve  
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completing a number of questionnaires relating to demographic details, baseline behavioural and 

motivational exercise patterns, dietary behaviour, lifestyle intentions, hunger and individual personality 

factors that are related with health and wellbeing (30 min). We will also record measures of your weight, 

height, waist and hip measurements, blood pressure, resting heart rate and your body fat percentage 

which will be determined by a dual energy x-ray absorptiometry (DEXA) scan. Briefly this involves 

lying down on a DEXA scanning bed for 10 min where two x-ray beams with differing energy levels 

scan the body to determine body composition and bone mineral density in a non-invasive and safe 

manner. Fasting blood glucose levels will be determined through a capillary blood sample obtained 

from the fingertip. Briefly, this involves a small prick on the fingertip with a sterile lancet device, 

followed by the collection of a small drop of blood. You may experience slight discomfort with the 

procedure, however this is only temporary. During both testing sessions an exercise test will be 

completed on a stationary bike to assess your aerobic fitness. Briefly, this will involve cycling at 

progressively increasing levels for approximately 15 minutes until you reach a heart rate that is 

equivalent to 80% of your maximum (i.e. vigorous, but not maximal). After the 8-week exercise training 

period, the health and fitness assessment will be repeated.  

 

Both laboratory based testing sessions will occur in the morning between the hours of 0600 – 1000 h. 

For each testing session, you will need to arrive at the Exercise Physiology Laboratory having fasted 

(not eaten – water is fine) for 10 hours and having abstained from any alcohol, tobacco or caffeine on 

the day of testing and refrained from exercise for 24 hrs prior to testing. 

 

In addition to the exercise intervention, you will participate in a two hour educational workshop about 

optimising the benefits of exercise for health and well-being which will be presented either at the 

beginning or the end of the intervention. Contact details for the coordinators of the educational 

workshop will be given after the initial testing.  

 

Voluntary Participation and Withdrawal from the Study 

Participation in this research is voluntary and you are free to withdraw from the study at any time 

without prejudice. You can withdraw for any reason and you do not need to justify your decision. If 

you withdraw from the study and you are an employee or student at the University of Western Australia 

(UWA) this will not prejudice your status and rights as employee or student of UWA. If you do 

withdraw we may wish to retain the data that we have recorded from you but only if you agree, 

otherwise your records will be destroyed. Your participation in this study does not prejudice any right 

to compensation that you may have under statute of common law.  

 

Your privacy  

Your privacy and confidentiality will be maintained throughout the study through the assignment of a 

number to de-identify your data. Information from this project may be published however your name 

and identifying details will not be used in any publication arising out of the research without your 

consent. The data will be kept in a de-identified format, securely stored in a locked filing cabinet and 

password protected computer for a minimum seven years.   

 

Possible Benefits 

For participating in this study you will receive 8-weeks of individualised and supervised exercise and 

education relating to health and wellbeing. In addition you will receive a detailed report of your health  
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and fitness status including a detailed body composition analysis based on DEXA scan, fasting blood 

glucose levels and fitness both pre and post intervention.  

 

Possible Risks and Risk Management Plan 

Thirty to sixty minutes of moderate intensity exercise on most days of the week is recommended for 

healthy individuals to maintain optimal health and wellbeing. Therefore, risks associated with this form 

of exercise are extremely low. However, if you do have any problems or queries you can withdraw from 

exercise at any point.  

 

The blood sampling procedure may cause some mild discomfort and may leave a small bruise at the 

sampling site. This procedure in commonly performed in our laboratory and causes no long-term harm. 

If you request to not to have blood taken at any point during the intervention though you will still be 

able to participate in the study if you wish to do so and will not be treated any differently for this choice. 

 

The tests involve the use of a low dose x-ray with a calculated effective dose of 3 µSv (two scans will 

be 6 µSv). This is equal to about one thousandth of the background radiation you would receive in one 

year living in Perth.  The total background radiation in Western Australia is about 2 mSv per year. The 

radiation dose from cosmic rays from flying in a jet from Perth to London is approximately 0.1 mSv 

 

If you would like to participate or discuss any aspect of this study please feel free to contact PhD 

candidate Jessica (Jae) West on mobile 0438 505 368 or email jessica.west@research.uwa.edu.au. 

Further information regarding this study may be obtained from Dr Kym Guelfi (Phone 6488 2602 or 

kym.guelfi@uwa.edu.au), Dr James Dimmock (Phone 6488 1384 or james.dimmock@uwa.edu.au) or 

Dr Ben Jackson (Phone 6488 4625 or ben.jackson@uwa.edu.au) 

 

Approval to conduct this research has been provided by the University of Western Australia with reference number 

RA/4/1/9074, in accordance with its ethics review and approval procedures.  Any person considering participation 

in this research project, or agreeing to participate, may raise any questions or issues with the researchers at any 

time.  In addition, any person not satisfied with the response of researchers may raise ethics issues or concerns, and 

may make any complaints about this research project by contacting the Human Ethics office at UWA on (08) 6488 

4703 or by emailing to humanethics@uwa.edu.au. All research participants are entitled to retain a copy of any 

Participant Information Form and/or Participant Consent Form relating to this research project.

  

mailto:kym.guelfi@uwa.edu.au
mailto:james.dimmock@uwa.edu.au
mailto:ben.jackson@uwa.edu.au
mailto:hreo-research@uwa.edu.au
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Chapter 3 
 

~Participant Consent Form~ 
 

 

I, ________________ have read the information provided and any questions I have asked 

have been answered to my satisfaction. I agree to participate in this research project, 

realizing that I may withdraw at any time without reason and without prejudice. 

 

I understand that all identifiable information that I provide is treated as confidential and will 

not be released by the investigator in any form that may identify me unless I have consented 

to this.  The only exception to this principle of confidentiality is if this information is 

required by law to be released. 

 

I agree that research data gathered for the study may be published provided my name or 

other identifying information is not used. 

 

 _________________________  _______________ 

 Participant signature  Date 

 

Approval to conduct this research has been provided by the University of Western Australia, 

in accordance with its ethics review and approval procedures. Any person considering 

participation in this research project, or agreeing to participate, may raise any questions or 

issues with the researchers at any time. 

In addition, any person not satisfied with the response of researchers may raise ethics issues 

or concerns, and may make any complaints about this research project by contacting the 

Human Ethics Office at the University of Western Australia on (08) 6488 3703 or by 

emailing to humanethics@uwa.edu.au 

All research participants are entitled to retain a copy of any Participant Information Form 

and/or Participant Consent Form relating to this research project.  

mailto:hreo-research@uwa.edu.au
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Chapter 4 

Participant Information Sheet 

Introduction 

 Please read this information carefully, as it will tell you all about the research, 

procedures, risks and benefits associated with the project.  

 This study is being conducted by researchers in the School of Sport Science, Exercise 

and Health (SSEH) at The University of Western Australia (UWA). UWA provides the 

funding for this research. 

 This study has been reviewed by The University of Western Australia Human Research 

Ethics Committee, whose primary concerns are the safety, welfare and rights of 

participants in this research.  The ethics committee members are independent of the study 

team.    

 

Purpose 

 Individuals’ preferences for, and perceptions about, snacks and drinks may fluctuate 

following a bout of physical activity.  

 The aim of this project is to explore individuals’ food and drink preferences 

following bouts of physical activity. 

 You will be asked to complete a multi-section questionnaire in which you will be 

invited to respond to questions assessing your typical physical activity levels, how 

you feel about food/drink following physical activity sessions, and your feelings 

toward physical activity.  

 There are no right or wrong answers to the questions, we are consulting you in order 

to ensure that the items are as clear and easy to understand as possible.   

 

Procedures 

 As a participant, you will be asked simply to complete a one-off brief questionnaire, 

which includes questions about physical activity and food/drink preferences. It is 

expected that that the questionnaire will take no longer than 15 minutes to complete.   

 Your responses on the questionnaire will not be seen by anyone other than the research 

team, and no identifiable information will be collected at any stage.   

 A report based on information gained from this study will be made. Information may 

also be used for publication in an academic journal or conference presentation. In any 

material that is produced, there will be no information that will make it possible to 

identify you as an individual. 

 The most important thing for us is that you are completely honest when answering all 

questions. 

 

Risks 

 There are no anticipated risks at all associated with taking part in the study.  
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 All information will be viewed only by the researchers, you and your responses will not 

be identified at any time, and the questions asked are not of a sensitive nature. 

 

Benefits 

 Completing this survey will give you the opportunity to consider your thoughts about 

physical activity, exercise, and food/drink, as well as how your food/drink preferences 

may change following physical activity. 

 

Confidentiality 

 There are no right or wrong answers at all. 

 All information will remain strictly confidential.  

 All data will be kept in a secure location at the School of Sport Science, Exercise and 

Health at UWA.  

 Any information you provide will be visible only to the researchers named above, and 

will not be accessed by any other parties unless required by law.  

 

Participant Rights 

 Participation in this research is voluntary and you are free to withdraw from the study 

at any time.  

 You can withdraw for any reason and you do not need to justify your decision.  

 If you have any questions concerning the research at any time please feel free to contact 

Dr Ben Jackson by telephone: (08) 6488 4625 or email: ben.jackson@uwa.edu.au prior 

to making a decision about participation. 

 

Approval to conduct this research has been provided by The University of Western 

Australia, in accordance with its ethics review and approval procedures. Any person 

considering participation in this research project, or agreeing to participate, may raise any 

questions or issues with the researchers at any time. In addition, any person not satisfied 

with the response of researchers may raise ethics issues or concerns, and may make any 

complaints about this research project by contacting the Human Research Ethics Office at 

The University of Western Australia on (08) 6488 3703 or by emailing to hreo-

research@uwa.edu.au. All research participants are entitled to retain a copy of any 

Participant Information for and/or Participant Consent Form relating to this research 

project. 

 

Providing Consent… 

By completing the survey, you are providing your consent to participate in this study. In 

doing so, you are indicating that you: 

 Have read the information provided, and had any questions answered to your 

satisfaction  

 Agree to complete the survey attached  

 Understand that all information provided is treated as strictly confidential, and that 

no identifiable information will be provided at any stage 

 Have been advised as to what data are being collected, what the purpose is, and what 

will be done with the data upon completion of the research  

 Agree that the data gathered in this stage of the project may be described in 

academic publications/presentations, on the understanding that no identifying 

information is used  

mailto:ben.jackson@uwa.edu.au
mailto:hreo-research@uwa.edu.au
mailto:hreo-research@uwa.edu.au
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Appendix C: Initial pool of items for the Exercise-Snacking 

Licensing Scale (ESLS) 
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Instructions: the following questions focus on your perceptions about the 

relationship between exercise and your dietary behaviour. When you see the term 

'exercise', this refers to any form of exertion that leaves you feeling worn out or tired 

when you finish. This might have occurred in different ways. For example, you may 

have taken part in a vigorous activity over a relatively short period of time (e.g., a 

spin class or hard practice session), or you might have engaged in a less demanding 

activity but for a long time (e.g., walking 18 holes of golf, a full day hike). 

  

When you see the term ‘unhealthy snacks’, this refers to ‘junk’  foods that are high 

in fat and/or sugar, such as potato chips, hot chips/fries, chocolate, confectionary 

(i.e., lollies, lollipops, candy), fast food, and sugary pastries (e.g., donuts). When you 

see the term ‘unhealthy drinks’, this refers to soft drinks (e.g., fizzy drinks, soda, 

cola) and high-fat drinks (e.g., milkshakes). 

  

When responding to the statements below, please think about how you most 

commonly feel in the few hours immediately following an exercise session. More 

specifically, how do your thoughts about unhealthy snacks and drinks in these hours 

compare to how you feel normally about them (i.e., compared to situations in which 

you have not engaged in exercise)?  

 

 

 

 

After engaging in exercise… 
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1. I feel more entitled to consume 

unhealthy snacks 
1 2 3 4 5 6 7 

2. I feel more entitled to consume 

unhealthy drinks 
1 2 3 4 5 6 7 

3. I feel I should limit myself from 

consuming unhealthy snacks 
1 2 3 4 5 6 7 

4. I feel I should limit myself from 

consuming unhealthy drinks 
1 2 3 4 5 6 7 

5. My thoughts about consuming 

unhealthy snacks are unchanged 
1 2 3 4 5 6 7 

6. My thoughts about consuming 

unhealthy drinks are unchanged 
1 2 3 4 5 6 7 

7. I think I am more deserving of 

unhealthy snacks 
1 2 3 4 5 6 7 

8. I think I am more deserving of 

unhealthy drinks 
1 2 3 4 5 6 7 

9. I focus on avoiding unhealthy 

snacks* (R) 
1 2 3 4 5 6 7 

10. I focus on avoiding unhealthy 

drinks* (R) 
1 2 3 4 5 6 7 

11. My thoughts about consuming 

unhealthy snacks are no different 

to normal  

1 2 3 4 5 6 7 
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* = items used in the final Exercise-Snacking Licensing Scale (ESLS) 

(R) = subsequently reverse coded in the final 6-item version of the ESLS 

  

After engaging in exercise… 
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12. My thoughts about consuming 

unhealthy drinks are no different 

to normal 

1 2 3 4 5 6 7 

13. I feel that I can reward myself with 

unhealthy snacks 
1 2 3 4 5 6 7 

14. I feel that I can reward myself with 

unhealthy drinks* 
1 2 3 4 5 6 7 

15. I feel I should consume less 

unhealthy snacks 
1 2 3 4 5 6 7 

16. I feel I should consume less 

unhealthy drinks 
1 2 3 4 5 6 7 

17. My thoughts about consuming 

unhealthy snacks are the same as 

usual 

1 2 3 4 5 6 7 

18. My thoughts about consuming 

unhealthy drinks are the same as 

usual 

1 2 3 4 5 6 7 

19. I feel that I can allow myself to 

consume unhealthy snacks*  
1 2 3 4 5 6 7 

20. I feel that I can allow myself to 

consume unhealthy drinks* 
1 2 3 4 5 6 7 

21. I feel I should make an effort not 

to consume unhealthy snacks 
1 2 3 4 5 6 7 

22. I feel I should make an effort not 

to consume unhealthy drinks 
1 2 3 4 5 6 7 

23. My thoughts about consuming 

unhealthy snacks are unaffected 
1 2 3 4 5 6 7 

24. My thoughts about consuming 

unhealthy drinks are unaffected 
1 2 3 4 5 6 7 

25. I think I can have unhealthy snacks 

because I’ve earned them* 
1 2 3 4 5 6 7 

26. I think I can have unhealthy drinks 

because I’ve earned them  
1 2 3 4 5 6 7 

27. I focus on avoiding unhealthy 

snacks so as to not undo the work I 

have just done 

1 2 3 4 5 6 7 

28. I focus on avoiding unhealthy 

drinks so as to not undo the work I 

have just done 

1 2 3 4 5 6 7 

29. I don’t think any differently about 

consuming unhealthy snacks 
1 2 3 4 5 6 7 

30. I don’t think any differently about 

consuming unhealthy drinks 
1 2 3 4 5 6 7 
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Appendix D: Testing sheets (Re: Chapter 3) 
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Health and Wellbeing Testing Sheet 
 

1. Full name: _______________________________________  

2.   Date:______________________ 

Pre intervention / Post intervention  

 

3. Resting HR:____________________bpm 

4. Blood pressure:                  /               mmHg    

5. Fasting Blood Glucose:______________mmol/L 

6. Body weight: __________kg  7. Height:_________cm    

8.   BMI:_____________ 

9. Waist circumference:____________________cm 

10. Hip circumference:____________________cm  

11. Waist to Hip ratio: :____________________ 

 

Body Composition – DEXA 

12. Total body mass:_________________kg 

13. Body Fat:__________________kg        Percentage:________________% 

14. Lean muscle mass:__________________kg     Percentage:________________% 
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Submaximal Fitness test  

Pre intervention / Post intervention     Date:_____________ 

Time (min) Power 

(Watts) 

HR (bpm)* VO2/kg/min 

(est)* 

VO2/kg/min 

(final) 

RPE 

2 - 5       

5 – 8       

8 - 11      

11 - 14      

14 - 17      

17 - 20      

20 – 23      

23 - 26      

Note: HR and VO2 measures will be collected in the last minute of each stage to capture 

steady state  

 

Temperature: __________˚C 

Humidity:________ 

Pressure:______________ 

Bike used:           _   

Meta cart used:__________________ 

 

Time started:_____________________ 

Starting Watts:_____________________ Increments:_____________________ 

 

Exercise Duration Calculation 

HR Maximum: 220 – age (         ) = ________________ 80% HR max:______________ 

Equation from graph: HR = ___________________________________________ 

VO2 (65% HRmax)=____________________L/min X 21 kJ =______________________  

Cycling duration:__________________ 

VO2 (70% HRmax)=____________________L/min X 21 kJ =______________________  

Cycling duration:__________________ 

  Notes: 

 

 

 

 

  

Room Air Pre-Test Post-Test 

O2 (20-21%)   

CO2 (0)   

Cold Box Temp 

(3 -8) 
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Food Consumption  

 

Pre intervention / Post intervention    Date:____________ 

 

Chocolate 

Weight pre:  Weight post:     Difference:_____________ 

 

Cookies 

Weight pre:  Weight post:    Difference: _____________ 

 

Lolly snakes 

Weight pre:  Weight post:    Difference: _____________ 

 

Bananas 

Weight pre:  Weight post:   Difference: _____________ 

 

Apples 

Weight pre:  Weight post:    Difference: _____________ 

 

Water 

Weight pre:  Weight post:    Difference: _____________ 
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Appendix E: Example page of the self-monitoring food diary (Re: 

Chapter 3) 
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Self-Monitoring Food Diary 

 
Name:        Date: 
 

PLEASE try to enter details of energy intake immediately after each 

meal/snack/drink on days that you are attending UWA for exercise sessions (i.e. 3 

days a week for 8-weeks). At a minimum it must be completed at the end of day. 

This way it allows you time to reflect on any compensatory thoughts that may be 

associated with the reasons why you eat what you eat. 

 

This is not about making perfect food and drink choices but about bringing our 

awareness to the internal dialogue that may accompany our food and drink choices 

after exercise. When we start to observe this internal dialogue we can start to witness 

if the choices we make are in alignment with our long-term health and wellbeing 

goals or short term gratification.  

 

We are all human though so be realistic and compassionate with yourself, it’s not 

about restricting ourselves or adding additional stress but instead just allowing 

ourselves to observe and inspire ourselves to optimal health and well-being.  

 

Note: If you received your healthy lifestyle seminar after the first week you can start 

at week 2. The idea is not about making more stress for yourself but getting you to 

observe your thoughts.  
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WEEK 1         Date: 

 

 

Meal 
 Time 

of Day 

Food Type (i.e. wholegrain 

bread, chicken breast, vegemite) 

Amount 

(weight/portion) 

Thoughts 

 

 

 

Breakfast 

 

 

 

 

    

   

   

   

   

   

   

   

 

 

 

 

Lunch 

 

 

 

 

 

    

   

   

   

   

   

   

   

 

 

 

Dinner 

 

 

 

 

    

   

   

   

   

   

   

   

   

Snack’s 

 

 

    

   

   

   

   

   

Drinks 

    

   

   

   




