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CHAPTER 1 
 

INTRODUCTION 

The CDC (2015, 2016) reported that 39.8% of adults and 18.5% of adolescents are 

classified as obese (Hales et al., 2017). Typically, individuals become obese due to an excess 

of calories (energy) by unhealthy (calorie-dense) dietary choices and/or sedentary lifestyle 

choices (Hruby & Hu, 2015). Previous research suggests that self-control is associated with 

obesity, poor decision-making for food, and physical inactivity (Sproesser et al., 2011; Will 

Crescioni et al., 2011). Self-control is the ability to make choices with long-term beneficial 

outcomes over choices that offer a short-term reward with no long-term gain (Logue, 1988). 

Gender differences in self-control have been observed inconsistently. However, in several 

studies, females showed less self-control in delay discounting paradigms compared to males 

(Lu et al., 2014; Rasmussen et al., 2010; Yeomans et al., 2008). Low self-control may lead to 

impaired decision-making processes or vice versa, prompting an increase in unhealthy food 

and physical activity choices. It is important to consider psychological constructs that may 

give rise to or exacerbate self-control deficits. It has been well established that stress is a 

psychological construct that shifts the decision-making process to become less contingent on 

future outcomes (Dias-Ferreira et al., 2009), a key aspect of making self-controlled choices. 

If individuals under chronic stress express impaired self-controlled decision-making for food 

and physical activity, it may place them at risk of reaching unhealthy weight status. Still, not 

everyone who experiences chronic stress displays such deficits and/or experiences weight 

gain consequently. One’s ability to cope appropriately may mitigate the effects of chronic 

stress. This study investigated the effects of perceived stress, coping, weight status, attribute 

weightiness, and age on decision-making for food and leisure activity in females and males.!  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Self-Control and Decision-Making for Food and Physical Activity 

Value-based decision-making requires elements of choices to be evaluated to 

determine preference between choices guiding the final decision GH("10$!I!J7%)%*2!EKKLM!

N,(("1!I!O")2!FPEQM!R")5(,!%+!,7:2!FPESM!O")!%+!,7:2!FPEST:!#(,-%8.//1!,(%!),-%!6%+4%%*!

0$."0%!%7%)%*+1!+.!(%,0$!,!0.)'.1"+%!=,75,+".*!G'(%/%(%*0%T!+$,+!(%157+1!"*!,!-%0"1".*!4"+$!

),&")5)!=,75%! GN,(("1!I!O")2!FPEQT:!<%7/80.*+(.77%-!-%0"1".*8),9"*3!),9%1!+(,-%8.//1!

6%+4%%*!"))%-",+%!,*-!-%7,>%-!(%4,(-1!4"+$!1%7/80.*+(.7!6%"*3!+$%!'(.'%*1"+>!+.!0$..1%!

-%7,>%-!(%4,(-1!GO.35%2!EKUUT:!In the context of health-decision-making, trade-offs are often 

made between immediate rewards that offer little to no long-term reward (e.g., physical 

health) over delayed rewards that offer little to no immediate reward (e.g., pleasure). There is 

a vast amount of literature investigating whether self-control on dietary and activity choices 

is related to weight status using a variety of methodologies (Albelwi et al., 2019; Gerdtham 

et al., 2019; Hankonen et al., 2014; Joo et al., 2019; Kinnunen et al., 2012; Nederkoorn et al., 

2010; Price et al., 2016; Rasmussen et al., 2010; Sproesser et al., 2011; Stork et al., 2017; 

Will Crescioni et al., 2011). This literature is split into measuring general self-control, 

mechanisms of self-control, actual choice behavior, or food and activity frequency, which 

consists of a consolidation of choices over some time. 

Self-reports are commonly used to measure general self-control and its affinity to 

food and activity frequency. Sproesser et. al (2011) assessed general trait self-control, dietary 

habits, and diet motivation. Participants, all women, completed a variety of self-report 
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measures to assess the relationship between variables. The Brief Self-Control Scale was used 

to measure trait self-control and the Food Frequency Questionnaire measured dietary habits. 

Two motives for diet habits were also addressed, bodyweight control and affect regulation, to 

determine how much each of these motives impact choice. Trait self-control was found to be 

a greater indicator of healthy dietary habits compared to the motives. Will Crescioni et al. 

(2011) also utilized self-report to assess the efficacy of a behavioral intervention on weight 

loss. The intervention encouraged healthy eating and activity choices via weekly meetings 

that discussed the development of healthy lifestyle habits. Participants completed a baseline 

assessment on height, weight, eating habits (high-fat food frequency), and physical activity 

(estimate amount of time doing moderate-intense exercise per week). Trait self-control was 

measured every other week with the first measure being one week into the health behavior 

intervention. Early into the intervention, those higher in self-control had lower BMIs and 

greater physical activity levels. Following the completion of the intervention, those high in 

self-control ate fewer calories overall, ate fewer unhealthy calories, burned more calories in 

physical activity, and lost more weight than those low in self-control. Their results provide 

support that self-control is associated with healthier choices and a healthier weight. 

 On the other hand, experimental tasks are important as they provide objective 

observations and can be designed to address general self-control and underlying 

psychological processes involved. Rasmussen et al. (2010) investigated self-controlled food 

choices using delay and probability-discounting paradigms. Discounting parameter provides 

measures of impulsivity and inhibition, which are established mechanisms of self-control 

(Logue, 1988). Participants had their body fat percentage measured before completing 

monetary delay and probability discounting tasks and food delay and probability discounting 
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tasks. For the monetary delay-discounting task, participants chose between smaller amounts 

of money available sooner vs. larger amounts of money available later. In the probability-

discounting task, the task structure was the same except probabilities were used instead of 

time delays. The food delay and probability task were the same except “bites of food” was 

used as the reward instead of money. Gender differences were observed with females 

displaying more impulsivity than males. The authors hypothesized this is due to differences 

in body fat percentage with females having higher percent body fat than males. It was found 

that females and males with higher body fat percentages discounted food more steeply than 

their lower body fat counterparts, suggesting individuals with higher body fat percentages 

may be more impulsive or lack inhibitory control for food resulting in poor self-control. 

Price et al. (2016) also found differences in inhibitory control in overweight/obese 

individuals who lack restraint when eating. Participants had their body mass index (BMI) 

obtained, completed self-reports on dietary restraint, and completed neutral stimuli and food 

stimuli go/no-go tasks. The neutral go/no-go task instructed participants to go (respond) with 

the space bar when a picture of toiletry appeared and no-go (not respond) when a picture of 

sports equipment appeared on the screen. The food version followed the same structure 

except participants were to respond to pictures of office supplies and not respond to pictures 

of unhealthy foods. Commission errors, responding to no-go stimuli, were recorded with 

greater commission errors illustrating impaired inhibition. It was found that participants who 

were overweight/obese and low in dietary restraint made more errors on the food task, 

suggesting overweight/obese individuals with low dietary restraint display inhibition deficits. 

Nederkoorn et al. (2010) found similar results concerning weight gain. Participants’ BMI and 

body weight were obtained before completion of an implicit snack preference questionnaire 
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and a stop-signal task. The stop-signal task required participants to respond to stimuli as 

quickly as possible until a stop signal was presented. If a stop-signal was presented, then 

participants were instructed to inhibit responding. The stop-signal reaction time was recorded 

with higher stop-signal reaction times indicating low inhibition. A follow-up on weight and 

BMI status was conducted a year later. Participants that scored high on the preference for 

snack food and had lower inhibitory control gained more weight than other participants. This 

is important as this experiment suggests impairments in self-control may be a precursor to 

unhealthy weight status. 

The reviewed research highlights the relationship of self-control on food and activity 

choice and its relation to weight status. It appears that poor self-control is associated with 

unhealthy weight status and unhealthy food and activity choices, although a causal 

relationship is not fully established. While some experiments address mechanisms of self-

control, the actual decision-making process was not addressed yet.  

Mouse Tracking and Decision-Making 

Dynamic processing theory states multiple processes are working at the same time 

when making decisions (Freeman & Ambady, 2011). To determine what these processes are 

and how they work, a method that captures actual choices and the process involved to reach 

these choices is ideal. One example of holistic approaches to decision-making that utilizes 

dynamic processing theory is a mouse-tracking method (Stillman et al., 2018). The mouse-

tracking method can record final choices as well as the decisions making process for each 

choice. This is done by recording the mouse movements of participants immediately as the 

trial begins and ending when a choice is made. The processes recorded are cognitive effort, 

attribute integration, and response time (Freeman & Ambady, 2010; Hehman et al., 2015). 
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The continuous recording keeps records of the cursors’ X and Y coordinates until a choice is 

made to create the mouse trajectory. This trajectory can be used to calculate the area under 

the curve (AUC), which is the curve of the curser’s path to reach the final choice in 

comparison to the optimal linear path (Freeman & Ambady, 2010). The AUC is an indication 

of cognitive effort, an indication of the amount and/or intensity of psychological processes 

involved in decision-making (Lim et al., 2018). The greater the AUC, the greater the 

cognitive effort. This is suggested to be indicative of the number of cognitive resources 

necessary to produce a self-controlled choice (Lim et al., 2018). For example, a trajectory 

towards an uncontrolled choice that shifts to the controlled choice would have a large AUC 

representing greater cognitive effort was needed to make the self-controlled choice. Along 

with tracking the cursor coordinates, mouse tracking method also tracks the time that each of 

these coordinates occurs. Using these time points, attribute integration can be calculated. The 

ability to know when certain attributes come online during the decision-making processes 

informs what characteristics of the choice influence decision-making. A self-controlled 

choice may reveal a certain attribute is incorporated earlier on in decision-making and for an 

extended period compared to another (Sullivan et al. 2015). Together, these mouse-tracking 

measures provide insight into whether self-controlled choices are made but also how these 

choices come about.  

Previous research using mouse tracking to assess dietary self-control has been 

successfully demonstrated. Sullivan et al. (2015) assessed dietary self-control for food in a 

binary choice mouse-tracking task. Participants rated a variety of foods on healthiness and 

tastiness. In the choice task, participants completed a series of choice trials in which two 

images of food would appear on the screen. The foods were the same stimuli from the rating 
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task. Participants were asked to choose which food they would like to eat, and the final 

choice and mouse-tracking data were collected. The mouse tracking data measured the 

significant time of attributes, the time at which attributes begin to predict choice behavior. 

The results found that those who were more self-controlled (chose healthier rated foods) had 

an earlier significant time in attributing health to the food of choice. Those who were more 

self-controlled appraised health faster in the decision-making process than those who were 

low in self-control. This significant time difference may mean that those low in self-control 

or who make predominantly unhealthy food choices may be unable to inhibit responding 

before health attributes have a chance to be integrated into the decision-making process.  

Ha et al. (2016) followed a similar procedure in children using mouse tracking software. 

However, rather than a pair of foods, a single picture of food appeared on the screen and 

participants chose whether to “eat” or “not eat” the food. Participants’ BMI was obtained to 

assess the role of weight status. It was found that children with higher BMIs chose to “not 

eat” healthy foods more often than children with lower BMIs. Overall, children had greater 

mouse trajectories (AUC) and longer response times when deciding to “not eat” unhealthy 

foods. Their results suggest that more cognitive effort is needed to make the self-controlled 

choice of rejecting unhealthy foods. 

Lim et al. (2018) measured participants’ height and weight measured to calculate BMI 

and had participants complete an attribute rating task for taste and health. Participants then 

completed the food choice task in which participants chose to “eat” or “not eat” a variety of 

healthy and unhealthy foods. The food choice task was competed twice, once without calorie 

information and again with calorie information. The calorie information displayed with the 

food pictured was the number of calories per standard serving. Overweight participants 
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integrated health attributes slower than healthy weight participants when calorie information 

was not present. Overall, when calorie information was present participants made more 

healthy choices and involved health attributes faster in the decision-making process. This 

work highlights the importance of researching the decision-making process concerning 

weight status and that this process can be manipulated to promote self-controlled healthy 

choices.  

Stress Effects on Decision-Making and Coping Strategies 

Obesity occurs through the accumulation of frequent unhealthy choices; therefore, it is 

important to understand psychological factors that impact decision-making. Chronic stress is 

one of those factors, with high levels of chronic stress being shown to change cognitive and 

behavioral functions such as goal-directed behavior and cognitive control (Soares et al., 

2012; Tryon et al., 2013). Cognitive control is a necessary function in goal-directed 

behaviors, as it is the ability to change behavior in response to these goals. When cognitive 

control is functioning atypically due to chronic stress, goal-directed behavior decreases 

(Roberts et al., 2014; Soares et al., 2012; M. Tryon et al., 2013). In other words, chronic 

stress creates deficits in self-control via cognitive control, resulting in behavior that will not 

produce the desired future outcome. If an individual’s goal is a healthy weight, chronic stress 

may lead to uncontrolled, unhealthy, food or activity choices regardless of that goal.  

However, chronic stressors are an inescapable part of life and not everyone who is under 

chronic stress exhibits impaired decision-making. Coping strategies may act as a defense 

mechanism to the negative effects of chronic stress (Dijkstra & Homan, 2016; Nower et al., 

2004; O’Donnell et al., 2008). Coping strategies are beneficial when stressors and the 

associated distress are appropriately appraised (Lazarus & Folkman, 1984; Roth & Cohen, 
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1986) demonstrating the subject nature of coping strategies. What one finds as stressful or as 

an effective coping strategy varies from person to person (Lazarus & Folkman, 1984; Waugh 

et al., 2021). Coping methods can be divided into two categories, engagement, and 

disengagement (Carver & Connor-Smith, 2010; Connor-Smith et al., 2000; Roth & Cohen, 

1986; Tobin et al., 1989). Engagement methods involve addressing, controlling, and/or 

removing the stressor and the distress that comes with it. Disengagement strategies involve 

avoiding the stressor and associated distress instead of trying to control or remove stress and 

distress (Connor-Smith et al., 2000; Dijkstra & Homan, 2016; Roth & Cohen, 1986; Tobin et 

al., 1989). Previous research has shown that stress is related to maladaptive behaviors that 

involve self-control deficits (Fields et al., 2009). There are coping differences in those that 

engage in such maladaptive behaviors involving self-control (Nower et al., 2004). 

Engagement-based coping strategies (planning and problem-solving) are associated with 

more positive outcomes (Chao, 2011; Jauregui & Estevez, 2020; Koeske et al., 1993; Waugh 

et al., 2021). Coping strategies may mitigate or agitate the effects of chronic stress on the 

decision-making process.  

Study Aim & Hypotheses 

 The proposed study aims to examine how stress, coping, weight status, and attribute 

weightiness influence decision-making processes for food and leisure activity choices. In line 

with the study aim, the hypotheses are as follows: (1) as stress increases, self-controlled food 

and activity choices will decrease; (2) as the frequency of disengagement coping increases, 

self-controlled food and activity choices will decrease; as the frequency of engagement 

coping increases, self-controlled food and activity choices will increase; (3) as BIM 

increases, self-controlled food and activity choices will decrease; (4) as taste/enjoyment 
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increase in weightiness on food and activity preference, self-controlled food and activity 

choices will decrease; as healthiness increases in weightiness on food and activity preference, 

self-controlled food and activity choices will decrease. 

 
!  
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CHAPTER 3 

METHODOLOGY 

Participants 

A total of 203 participants were recruited from Amazon MTURK with the 

requirement of being 18 years or older and residing in the United States. Of the 203 

participants, 35 (17.24%) used a computerized script to complete the experiment indicated by 

recorded choice responses lacking the accompanying mouse trajectory data (Mathur & 

Reichling, 2019), 2 (0.99%) were duplicates, and 11 (5.42%) had missing data/did not follow 

instructions correctly (i.e., selecting the same response the entire time). Such participants 

were removed from the sample resulting in a final sample size of 155 participants. Of the 155 

participants, 63 identified as female (M = 42, 88.89% white, 3.17% Hispanic, 4.76% African 

American, 3.17% Asian, and 0% Other) and 92 identified as male (M = 36, 70.6% white, 

6.52% Hispanic, 11.96% African American, 6.52% Asian, and 4.35% Other ). Individuals 

were compensated $7 for their participation. The entire experiment took roughly 1.25 hours 

to complete. 

Procedure 

The experiment was administered through Qualtrics (online). Participants self-

reported height and weight to calculate body mass index (BMI), completed a demographics 

questionnaire, Perceived Stress Scale (PSS; Cohen et al., 1983) and the Coping Strategies 

Inventory Short-Form (CSI-SF; Addison et al., 2007). The PSS provides a measure of 

chronic stress, asking participants to rate their perceived stress over the past month on a 5-

point scale (never, almost never, sometimes, fairly often, and very often) ranging from 0 to 4. 

The PSS has good reliability with Cronbach’s alpha of 0.84-0.86. It measures perceived 
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stress on a continuum with higher scores indicating a higher level of perceived stress. The 

CSI-SF measures the frequency participants utilize engagement and disengagement coping 

strategies using a 5-point scale (never, seldom, sometimes, often, and almost always). 

Scoring of the CSI-SF provides continuous scores for engagement (CSI-E) and 

disengagement (CSI-D) coping strategies with higher scores indicating a greater frequency of 

use. The CSI-SF has acceptable reliability with Cronbach’s alpha of 0.58-0.72. Engagement 

coping strategies approach the stressor and/or distress while disengagement strategies avoid 

the stressor and/or distress. Neither category of coping is better than the other, but 

disengaging strategies tend to be associated with more negative outcomes compared to 

engagement coping strategies (Chao, 2011; Jauregui & Estevez, 2020; Koeske et al., 1993; 

Waugh et al., 2021). Following survey completion, participants completed computerized 

food and leisure activity rating and choice tasks. The order of food and leisure activity tasks 

was counterbalanced across participants. Presentation of response options (left vs. right) was 

randomized across participants. 

Food and Activity Rating Tasks 

 The food rating task was that from Lim et al. (2018). Participants rated 60 foods 

using a 4 or 5-point scale on liking and two attributes: taste and health. Taste represents 

subjective tastiness, health represents subjective healthiness, and liking represents preference. 

Taste is rated using a 4-point scale (very bad, bad, good, or very good) and health is rated 

using a 4-point scale (very unhealthy, unhealthy, healthy, or very healthy). The order of taste 

and health ratings were counterbalanced across participants. The liking (preference) rating 

was rated using a 5-point scale (strongly dislike, dislike, neutral, like, or strongly like) and 

completed after the health and taste attribute ratings. Each rating contained 60 randomized 
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trials. Stimuli consisted of 30 healthy and 30 unhealthy foods items. Foods were unhealthy if 

they are highly processed and/or calorically dense and healthy if they are low processed 

and/or nutrient-dense (DeSalvo, 2016). An example of the food rating task is shown in Figure 

1. 

The leisure activity rating task was like the food rating task. Leisure activities were 

rated on liking and two attributes: health and enjoyment. Enjoyment represents the subjective 

enjoyment of the activity, health represents subjective healthiness, and liking represents 

preference. Health and liking were rated with scales previously described. Enjoyment is rated 

on a 4-point scale (very un-enjoyable, un-enjoyable, enjoyable, very enjoyable). The order of 

taste and health ratings were counterbalanced across participants. Each rating contained 60 

randomized trials. Stimuli consisted of 30 healthy and 30 unhealthy leisure activity items. 

Activities were determined to be healthy by the metabolic equivalent (MET) (Ainsworth et 

al., 2000). The MET value of 3 or greater is considered healthy and the value of 3 or less is 

considered unhealthy based on the 2018 U.S. Department of Health and Human Services 

physical activity guidelines (Piercy et al., 2018). An example of the activity rating task is 

shown in Figure 2. 

Food and Activity Mouse Tracking Choice Tasks 

A modified version of (Mathur & Reichling, 2019) online mouse-tracking choice task 

is used. Participants made a series of binary choices (yes/no) for the 60 foods previously 

rated. Participants were instructed to select “YES” if they would eat the food pictured and 

“NO” if they would not eat the food pictured. After participants made their choice, they 

select the “NEXT” button at the bottom center of the screen to move to the next trial. If a 

response is not made within 5-s of starting a trial a warning message appeared instructing 
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those choices to be made quickly. Participants received alerts after making their choice if 

they failed to move their mouse within 700-ms of the image loading or if they moved their 

mouse before the image loaded. The alert criteria followed previous research using this 

paradigm (Mathur & Reichling, 2019). Alerts are needed due to the dynamic process of 

decision-making. The dynamic process of decision-making means cognitive processes 

(decision-making) and behavioral processes (moving mouse) unfold simultaneously in real-

time (Freeman & Ambady, 2011). Moving the mouse quickly prevents the participant from 

cognitively processing the decision before behaviorally processing the decision. The mouse-

tracking task tracked mouse trajectory and time during the decision-making process and 

actual choices made. The task consisted of 3 repeated blocks containing 4 randomized 

practice trials and 60 randomized choice trials for a total of 180 trials. Subjects 1-22 received 

2 blocks for a total of 120 trials. 

The leisure activity choice task followed the same paradigm and structure of the 

mouse-tracking food choice task. Instead of food choices, participants chose “YES” or “NO” 

over leisure activities from the rating task. A selection of “YES” indicated the participant 

would like to perform the activity and a selection of “NO” indicated the participant would 

not like to perform the activity. An example of the choice tasks is shown in Figure 3. 

Statistical Analyses 

 For all analyses, age, BMI, Stress (PSS), taste food beta, health food beta, enjoyment 

activity beta, and health activity beta are continuous variables. The variable “coping” 

encompasses two continuous variables, engagement (CSI-E) and disengagement (CSI-D). In 

all regression analyses, variables were entered into simultaneously. Statistical a*,7>1%1!4%(%!

'%(/.()%-!"*!<;<<!=:FQ!,*-!X<+5-".:  
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The unstandardized beta weights obtained from the subject regressions were used as 

the main effects in hypotheses testing. Note that attributes were rated by the same scales 

making them comparable. For each subject, a linear regression using the “lm” function in R 

is performed predicting liking from health and taste/enjoyment for food and activity tasks 

accordingly. For food, liking (food) was predicted from taste and health (food) ratings. For 

activity, liking (activity) was predicted from enjoyment and health (activity) ratings. 

Negative (significant) beta weights indicate liking decreases as a function of the attribute. 

Positive (significant) beta weights indicate liking increases as a function of the attribute. 

Either direction indicates the subjective importance of the attribute in determining 

preference. 

e.g., food liking ratings = betataste*taste + betahealth*health + e 

e.g., activity liking ratings = betaenjoyment*enjoyment + betahealth*health + e 

The proportion of successful self-controlled food choices was calculated as the sum 

of “NO” unhealthy (=1 or 2)/ tasty (=3 or 4) choices and “YES” healthy (=3 or 4)/ not tasty 

(=1 or 2) divided by the sum of unhealthy (=1 or 2)/ tasty (=3 or 4) and healthy (=3 or 4)/ not 

tasty (=1 or 2) trials. The proportion of self-controlled activity choices was determined as the 

sum of “NO” unhealthy (=1 or 2)/ enjoy (=3 or 4) choices and “YES” healthy (=3 or 4)/ not 

enjoy (=1 or 2) divided by the sum of unhealthy (=1 or 2)/ enjoy (=3 or 4) and healthy (=3 or 

4)/ not enjoy (=1 or 2) trials. Trials were subset as such following previous experiments 

looking at dietary self-control (Ha et al., 2016; Hare et al., 2009) as resisting tasty but 

unhealthy foods and accepting not tasty but healthy foods. For activities, this would be 

resisting enjoyable but unhealthy activities and accepting not enjoyable but healthy activities. 
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The proportion of successful self-controlled choices are used as the dependent variable in 

hypothesis testing. 

Mouse-tracking trajectory measures were prepped using the R scripts “data_prep” and 

“general_helper” provided by the original authors (Mathur & Reichling, 2019). Trajectory 

data was then time normalized to 100-time points (t=1-101) and space normalized to start 

point (0,0) and endpoint (1,1.5) using the “mousetrap” R package (Kieslich et al., 2019; 

Wulff et al., 2019). Three subjects were removed from activity measure analyses and figures 

for having an average activity trajectory outside the normalized space area (i.e., outliers). The 

“mt_measures” function returns normalized reaction time (RT), area under the curve (AUC), 

and maximum absolute deviation (MAD). Reaction time is the time it takes for a participant 

to make a response from the start of a trial. The AUC is the area between the actual trajectory 

and the direct path. The maximum absolute deviation is the point at which mouse trajectory 

deviations the most (maximum) from the direct path. If the MAD is above the direct path, it 

receives a positive value. If the MAD is below the direct path, it receives a negative value. 

Figure 4 provides a visualization of measures. 

!  
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CHAPTER 4 

RESULTS 

Descriptive Statistics 

Descriptive statistics for females and males are in Table 1. Data loss from rating tasks 

to the choice tasks is from failure to complete the choice task(s) and/or failure to follow task 

instructions (always selecting “NO” or “YES”). Data loss from choice tasks to the proportion 

of successful self-control choice is a result of subjects not having trials that meet the criteria 

for a self-control challenge trial which was determined by participants’ subjective 

taste/enjoyment and health ratings. That is no trial for which the stimuli received an attribute 

rating of unhealthy (=1 or 2)/tasty (=3 or 4) and healthy (=3 or 4)/ not tasty (=1 or 2) for food 

and unhealthy (=1 or 2)/  enjoy (=3 or 4) and healthy (=3 or 4)/ not enjoy (=1 or 2) for 

activity.  

Gender Differences 

To explore potential gender differences in our sample, independent samples t-tests 

(Table 2) were performed for mean differences between genders. There were significant 

differences between females and males in age, taste food beta, enjoyment activity beta, and 

proportion of successful self-control activity. For age, females had higher mean age 

compared to males, t(153) = 3.08, p < 0.001. For taste food beta, females had a higher mean 

taste food beta than males t(153) = 3.85, p < 0.001. For enjoyment activity beta, females had 

a higher mean enjoyment activity beta than males, t(153) = 4.36, p < 0.001. For the 

proportion of successful self-control activity choice, females had lower mean self-controlled 

activity choice compared to males, t(133) = 4.36, p = 0.006.  
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ANCOVAs with age as the covariate was performed to look at gender differences 

while controlling for age effect which was not expected in our original recruitment plan 

(Table 3). Significant gender differences remained when controlling for age on taste food 

beta, F(1,152) = 9.60, p < 0.01, females had higher mean taste food beta than males, and 

enjoyment activity beta, F(1,152) = 12.16, p < 0.01, females had higher mean enjoyment 

activity beta than males. There were no significant gender differences in the proportion of 

successful self-control activity choice when controlling for age, F(1,132) = 3.65, p = 0.058. 

Overall, female participants had higher immediate reward attribute beta weights in food 

(taste) and activity (enjoyment) compared to male participants. Female participants had a 

higher influence of immediate reward attributes on preference compared to males. Contrarily, 

no gender difference was found in health attribute beta weights for both food, F(1,152) = 

2.20, p = 0.140, and activity, F(1,152) = 0.36, p = 0.552. Due to significant gender 

differences and age effects, genders were analyzed separately in subsequent analyses, and 

age was included as a covariate. 

Female Partial Correlations 

Proportion of Self-Controlled Choice 

Partial correlations for females controlling for age are displayed in Table 4. A 

positive linear relationship exists between CSI-E and the proportion of self-controlled food 

choice, r(55) = 0.39, p < 0.01, such that food self-control increases as engagement coping 

increases. A negative linear relationship exists between taste food beta and proportion of self-

controlled food choice, r(55) = -0.40, p < 0.01, such that food self-control decreases as taste 

increases in influence on food preference. A positive linear relationship exists between health 

food beta and proportion of self-controlled food choice, r(55) = 0.39, p < 0.01, such that food 
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self-control increases as health (food) increases in influence on food preference. A negative 

linear relationship exists between enjoyment activity beta and proportion of self-controlled 

food, r(55) = -0.32, p < 0.05, such that food self-control decreases as enjoyment increases in 

influence on activity preference.  

For the proportion of self-controlled activity choice, there is a positive linear 

relationship between the proportion of self-controlled activity choice and CSI-E, r(57) = 

0.32, p < 0.05, such that activity self-control increases with engagement coping. A negative 

linear relationship exists between the proportion of self-controlled activity choice and taste 

food beta, r(57) = -0.53, p < 0.001, such that activity self-control decreases as taste increases 

in influence on food preference. A negative linear relationship exists between the proportion 

of self-controlled activity choice and enjoyment activity beta, r(57) = -0.52, p < 0.001, such 

that activity self-control decreases as enjoyment increases in influence on activity preference. 

A positive linear relationship exists between proportion self-controlled activity choice and 

health activity beta, r(57) = 0.27, p < 0.05, such that activity self-control increases as the 

healthiness of activity influences activity preference. There is a positive linear relationship 

between the proportion of self-controlled activity choice and the proportion of self-controlled 

food choice, r(54) = 0.45, p < 0.001, such that food self-control increases as activity self-

control increases.  

Results indicate some self-controlled process is involved in both forms of health 

decision-making. Self-controlled choice increases as the importance of the delayed reward 

(healthiness of food/activity) increases in influence on preferences and decreases as the 

importance of the immediate reward (tastiness of food/enjoyment of activity) increases in 

influence on preferences. In the present experiment, engagement coping is related to self-
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controlled choice with self-controlled choices increasing with engagement coping use. The 

hypothesis that engagement coping would be positively related to self-control was 

speculative based on the positive outcomes associated with engagement coping and the 

negative outcomes associated with disengagement coping (Chao, 2011; Dijkstra & Homan, 

2016; Jauregui & Estevez, 2020; Koeske et al., 1993; Waugh et al., 2021). It is possible that 

this association is being extended to the positive outcome of self-controlled choice. #$%!

,=."-,*0%!./!,!1+(%11.(!4"+$!-"1%*3,3%)%*+!0.'"*3!1+(,+%3"%1!),>!,77%=",+%!+$%!-"1+(%11!

,11.0",+%-!4"+$!+$%!1+(%11.(!).)%*+,("7>!65+!+$%!1.5(0%!./!+$%!-"1+(%11!(%),"*1:!D*3,3%)%*+!

0.'"*3!),>!'(.="-%!1$.(+ 8+%()!-"1+(%11!-5%!+.!%*3,3"*3!-"(%0+7>!4"+$!+$%!1+(%11.(!65+!

'(.="-%1!(%7"%/!"*!+$%!7.*38+%()!.*0%!+$%!1+(%11.(!"1!0.*+(.77%-Y!%7")"*,+%-!GX.+$!I!J.$%*2!

EKUQT: 

Attribute Correlations 

There is a positive linear relationship between taste food beta, and enjoyment activity 

beta, r(60) = 0.77, p < 0.001, such that as taste increases in influence on food preference, 

enjoyment increases in influence on activity preference. A positive linear relationship exists 

between health food beta and health activity beta, r(60) = 0.31, p < 0.05, such that as the 

healthiness of food increases in influence on food preference, healthiness of activity 

increases in influence on activity preference. Immediate and delayed rewards influence 

preference similarly across food and activity decision contexts. As the immediate reward in 

the food task increases in influence on food preference, the immediate reward in the activity 

task increases in influence on activity preference. As the delayed reward in the food task 

increases in influence on food preference, the delayed reward in the activity task increases in 

influence on activity preference. 
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Self-Report Correlations 

A negative linear relationship exists between taste food beta and CSI-E, r(60) = -0.39, 

p < 0.01, such that as taste increases in influence on food preference engagement coping 

decreases. A negative linear relationship exists between enjoyment activity beta and CSI-E, 

r(60) = -0.38, p < 0.01, such that as enjoyment increases in influence on activity preference 

engagement coping decreases. As previously described engagement coping strategies are 

associated with more positive outcomes than disengagement coping strategies (Chao, 2011; 

Jauregui & Estevez, 2020; Koeske et al., 1993; Waugh et al., 2021). It is possible this 

relationship is being extended to the positive outcome of self-controlled choice. 

Male Partial Correlation  

Proportion of Self-Controlled Choice 

Partial correlations for males controlling for age are displayed in Table 5. A positive 

linear relationship exists between the proportion of self-controlled food choice and health 

food beta, r(72) = 0.32, p < 0.01, such that food self-control increases as health increases in 

influence on food preference. A negative linear relationship exists between self-controlled 

activity choice and taste food beta, r(72) = -0.33, p < 0.01, such that activity self-control 

decreases as taste increases in influence on preference. A negative linear relationship exists 

between self-controlled activity choice and enjoyment activity beta, r(72) = -0.35, p < 0.01, 

such that activity self-control decreases as enjoyment increases in influence on activity 

preference. The pattern of correlations indicates some self-controlled process is involved in 

both forms of health decision-making. Self-controlled food choice increases as the 

importance of the delayed reward (healthiness of food) increases in influence on preferences. 
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Self-controlled activity choice decreases as the importance of the immediate rewards 

(taste/enjoyment) increases in influence on preference.  

Attribute Correlations  

 A positive linear relationship exists between taste food beta and enjoyment activity 

beta, r(89) = 0.80, p < 0.001, such that as taste increases in influence on food preference, 

enjoyment increases in influence on activity preference. A positive linear relationship exists 

between health food beta and health activity beta, r(89) = 0.35, p < 0.01, such that as health 

increases in influence on food preference, health increases in influence on activity 

preference. Immediate and delayed rewards influence preference similarly across food and 

activity decision contexts. As tastiness increases in importance towards food preference, 

enjoyment increases in importance towards activity preference. As the healthiness of food 

increases in importance on food preference, the healthiness of activity increases in 

importance on food preference. 

Somewhat unexpectedly, in our male sample, a positive linear relationship exists 

between health activity beta and taste food beta, r(89) = 0.27, p < 0.05, such that as the 

healthiness of activity increases in the influence of activity preference, taste increases in 

influence on food preference. It is possible that this relationship could be from preferring 

healthier activities to not sacrifice one’s preference for tastier foods. 

Self-Report Correlations 

PSS was significantly correlated with many variables. A negative linear relationship 

exists between PSS and taste food beta, r(89) = -0.47, p < 0.01, such that as stress increases, 

the influence of taste on food preference decreases. A negative linear relationship exists 

between PSS and enjoyment activity beta, r(89) = -0.46, p < 0.001, such that as stress 
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increases, the influence of enjoyment on activity presence decreases. A positive linear 

relationship between CSI-E and PSS, r(89) = 0.41, p < 0.001, such that as stress increases, 

engagement coping increases. A negative linear relationship between CSI-E and taste food 

beta, r(89) = -0.47, p < 0.001, such that as engagement coping increases, the influence of 

taste on food preference decreases. A positive linear relationship between CSI-E and health 

food beta, r(89) = 0.24, p < 0.05, such that as engagement coping increases, the influence of 

health on food preference increases. A negative linear relationship between CSI-E and 

enjoyment activity beta, r(89) = -0.54, p < 0.001, such that as engagement increases, the 

influence of enjoyment on activity preference decreases. 

Engagement coping use is associated with the influence of immediate 

(taste/enjoyment) and delayed (health) rewards on preference. As engagement coping 

increases, delayed rewards increase in influence on preference and immediate rewards 

decrease in influence. As previously described engagement coping strategies are associated 

the more positive outcomes than disengagement coping strategies (Chao, 2011; Jauregui & 

Estevez, 2020; Koeske et al., 1993; Waugh et al., 2021). It is possible this relationship is 

being extended to the positive outcome of self-controlled choice. Engagement coping also 

relies on addressing the stressor rather than avoiding it, which may explain the positive 

relationship between CSI-E and PSS. A stressor must be perceived to be engaged with. A 

positive linear relationship exists between CSI-D and CSI-E, r(89) = 0.62, p < 0.001, such 

that as engagement coping, disengagement coping increases. As the use of one category 

(CSI-E or CSI-D) of coping strategies increasing so does this other.  
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Bonferroni Correction Correlations 

 Considering the exploratory nature of correlation analyses, the Bonferroni correction 

to account for the number of tests performed and reported in Tables 4 and 5. In females, the 

correlations that remained significant are taste food beta and enjoyment activity beta, taste 

food beta and self-controlled activity choice, enjoyment activity beta and self-controlled 

activity choice, and self-controlled food choice and self-controlled activity choice. In males, 

the correlations that remained significant are PSS and CSI-E, PSS and enjoyment activity 

beta, CSI-E and CSI-D, CSI-E and taste food beta, CSI-E and enjoyment activity beta, and 

taste food beta and enjoyment activity beta. All correlations previously discussed are 

insignificant. 

Proportion of Self-Controlled Choice 

Through multiple regression analyses, the proportions of successful self-controlled 

food and activity choice were predicted with age, BMI, PSS, CSI-E, CSI-D, and the 

corresponding attribute betas (taste food, health food, enjoyment activity, and health 

activity). Age was added as a covariate to control for age effects in our models. Attribute 

betas were added because of their significance in correlations in predicting self-controlled 

choice and research that highlights decision weights of attributes impact choice (Harris & 

Lim, 2016; Jimura et al., 2013; Lim et al., 2013). For females, CSI-E, b = 0.01, t = 2.04, p < 

0.05, and health food beta, b = 0.33, t = 2.51, p < 0.05, were significant predictors of 

proportion of successful self-control food choice (Table 6). Self-controlled food choice 

increases as engagement coping increases while controlling for other predictors in our model. 

Self-controlled food choice increases as health food beta increases while controlling for other 

predictors. In males, the proportion of successful self-control food choice was significantly 
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predicted by PSS, b = 0.01, t = 2.02, p < 0.05, and health food beta, b = 0.38, t = 3.07, p < 

0.01, shown in Table 7. Self-controlled food choice increases as stress increases while 

controlling for other predictors. Self-controlled food choice increases as health food beta 

increases while controlling for other predictors. Importantly, for both females and males, the 

influence of healthiness on food preference is predictive of self-controlled food choice. As 

the delayed reward (health) increases in importance on stimuli value, self-controlled 

decision-making increases. Engagement coping strategies are associated the more positive 

outcomes than disengagement coping strategies (Chao, 2011; Jauregui & Estevez, 2020; 

Koeske et al., 1993; Waugh et al., 2021). It is possible this relationship is being extended to 

the positive outcome of self-controlled choice. Gender differences in behavior in response to 

stress exist and vary, typically with females being more impulsive in response to stress and 

males becoming less, along with other finding no differences at all (Lighthall et al., 2009; Lu 

et al., 2014; Rasmussen et al., 2010; Takahashi et al., 2010). 

In females, the proportion of successful self-control activity choice was significantly 

predicted only by enjoyment activity beta, b = -0.20, t = -3.60, p = 0.001, such that self-

controlled activity choice decreased as enjoyment of the activity increased in influence on 

activity preference (Table 8). In males, the proportion of successful self-control activity 

choice was significantly predicted again by enjoyment activity beta, b = -0.15, t = -3.10, p < 

0.01, such that self-controlled activity choice decreased as enjoyment of activity increased in 

activity preference (Table 9). As the immediate reward (enjoyment) increased in importance 

on stimuli value, the proportion of self-controlled decision-making decreased.  

The pattern of results across tasks indicates a self-control process is being utilized in 

food and leisure activity decision-making. In both females and males as the healthiness of 
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food increases in weightiness on food preference, self-controlled food choice increases. 

Additionally, as enjoyment of activities increases in weightiness on activity preference, self-

controlled activity choice decreases. In females, engagement coping significantly predicted 

self-controlled food choice but not self-controlled activity choice. As engagement coping use 

increased, self-controlled food choice increased. In males, stress significantly predicted self-

controlled food choice but not self-controlled activity choice. As stress increased, self-

controlled food choice increased. The proportion of successful self-controlled food and 

activity choice for females and males are in Figures 5 and 6. 
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Trajectory Means 

The trajectory measures obtained were area under the curve, maximum absolute 

deviation, and reaction time for self-control success and failure trials for each task type. 

Descriptive statistics for measures are found in Table 10 and average trajectories are shown 
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in Figures 7 and 8. The decrease in sample size from choice is due to a lack of trajectory data 

for some participants as a result of task idiosyncrasies in online-based mouse trajectory data 

collection (Mathur & Reichling, 2019). Paired samples t-tests were performed on measures to 

compare means for self-control success and failure trajectory variables by gender. Across all 

variables, the results from the t-tests were insignificant (Tables 11 and 12). Repeated 

measures ANCOVAs with age as a covariate by gender confirmed the lack of significant 

differences between trajectory measures for success and failure self-control trials (Tables 13 

and 14). 

!  
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CHAPTER 5 

DISCUSSION 
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Table 4          
Partial correlations, females, controlling for age       

Variables 1 2 3 4 5 6 7 8 9 10 
1. BMI -          
2. PSS 0.13 -         
3. CSI-E -0.06 0.11 -        
4. CSI-D 0.21 -0.07 0.25 -       
5. Taste food beta -0.01 -0.13 -0.39!  0.08 -      
6. Health food beta -0.02 0.03 0.06 0.03 -0.17 -     
7. Enjoyment activity beta -0.04 0.06 -0.38!  0.05 0.77!!  0.00 -    
8. Health activity beta -0.14 -0.07 0.07 -0.17 -0.01 0.31!  -0.18 -   
9. p(successful self-control 
food) 0.14 0.21 0.39!  -0.01 -0.40 0.39!  -0.32!  0.22 -  

10. p(successful self-control  
activity) -0.02 0.10 0.32!  -0.06 -0.53!!  0.05 -0.52!!  0.27!  0.45!!  - 
Note. BMI: body mass index, PSS: perceived stress scale, CSI-E: coping strategies inventory -engagement, CSI-D: coping 
strategies inventor-disengagement. * indicates p < .05. CC!indicates Bonferroni corrected p < 0.0011. 



!

! ! !

"=
!

Table 5  ! ! ! !
?0.540@'12..+@0542,&/'80@+&/'12,5.2@@4,*'92.'0*+'

$%&'%()*+! 1! / ! " ! 8! #! 3! =! 4! ; ! 12!
10!,-. ! 5! ! ! ! ! ! ! ! ! !
/0!677! 201/! 5! ! ! ! ! ! ! ! !
"0!97.5: ! 2021! 2081!! ! 5! ! ! ! ! ! ! !
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5
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5
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5
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5
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5
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5
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5
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97. 5<R!JAS'FQ!+?&%?*Q'*+!'FK*F?A&H5B'+*FQ%Q*I*F?0!C'FB'J%?*+!=!U!02#0!CC!indicates Bonferroni corrected p 
< 0.0011.!
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Table 8        
Linear regression, females, successful self-control for activity 

 Estimate 5 SE t 95% CI p 
Effect        Lower Upper   

Intercept 0.25 - 0.23 1.12 -0.20 0.71 .267 
Age 0.00 -0.04 0.00 -0.28 0.00 0.00 .782 
BMI 0.00 -0.04 0.00 -0.33 -0.01 0.01 .745 
PSS 0.00 0.13 0.00 1.10 0.00 0.01 .274 
CSI-E 0.00 0.09 0.01 0.68 -0.01 0.01 .503 
CSI-D 0.00 0.00 0.01 0.03 -0.01 0.01 .973 

Enjoyment activity beta -0.20 
-0.49 

0.05 -3.60 -0.31 -0.09 
.001!

!!  
Health activity beta 0.16 0.19 0.09 1.71 -0.03 0.35 .092 
Note. BMI: body mass index, PSS: perceived stress scale, CSI-E: coping strategies 
inventory-engagement, CSI-D: coping strategies inventory-disengagement. * indicates p 
< .05. *** indicates p < .001. 
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