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Abstract 

Objectives. We tested unique contribution of trait self-control, implicit self-control, and lay beliefs 

in self-control beliefs to the prediction of health-related behaviours. We also tested whether 

relations between trait self-control and health-related behaviour, and between implicit self-control 

and health-related behaviours, were moderated by self-control beliefs. 

Design. Cross-sectional, correlational. 

Methods. Students (N = 176) completed self-report measures of trait self-control, lay beliefs that 

self-control is limited or non-limited, non-planning, participation in health-related behaviours 

(impulsive eating, impulsive drinking, exercise avoidance, watching diet, alcohol consumption, 

physical activity participation), and demographic variables. Participants also completed a measure 

of implicit self-control using an implicit association test. 

Results. Analyses indicated significant negative relations between of implicit self-control and 

impulsive drinking and alcohol consumption. We also found a positive relationship between 

implicit self-control and exercise behaviour, and a negative relationship between implicit self-

control and impulsive eating, both of which fell marginally short of statistical significance. Trait 

self-control significantly predicted all behavioural measures, and attenuated relations between 

implicit self-control and health-related behaviour. We found no relations between of lay beliefs in 

self-control and health-related behaviour. Moderated path analyses revealed that lay beliefs in self-

control moderated relations between trait self-control and impulsive drinking, implicit self-control 

and exercise avoidance, and implicit self-control and physical activity participation. 

Conclusions. Findings suggest that trait self-control was a consistent correlate of health-related 

behaviour, while the size of relationships between implicit self-control and health-related 

behaviours was small. Strength of relations between trait self-control and health-related behaviours 

may depend on whether or not individuals believe self-control is limited. 

Keywords: theory integration; response inhibition; theories of social cognition; dual-process 

theories; self-regulation 
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Self-Control and Health-Related Behaviour: The Role of Implicit Self-Control, Trait Self-

Control, and Lay Beliefs in Self-Control 

Epidemiological research has identified the behavioural origins of chronic non-communicable 

diseases and conditions such as cardiovascular disease, some cancers, and diabetes (Ford, Zhao, 

Tsai, & Li, 2011). As a consequence, government health departments and health advocacy 

organizations have called for the development of behavioural interventions to curb the insidious 

human and economic costs of chronic disease (OSBBR, 2016). Behavioural interventions targeting 

change in behaviour at the individual level necessitate the identification of the key modifiable 

determinants of health-promoting behaviours (Sheeran, Klein, & Rothman, 2017). Identification of 

the determinants is necessary to flag the key targets for behavioural interventions and the 

development of interventions with the highest probability of successful health behaviour change 

(Kok et al., 2016). 

For most people, participating in health-promoting behaviours requires considerable effort 

and investment of cognitive resources (Baumeister & Heatherton, 1996; Hofmann, Schmeichel, & 

Baddeley, 2012). People have to forego or suppress the ‘default’ behavioural option, which is often 

the one that has been the most frequently performed in the past, highly rewarding, reinforced 

behaviourally and socially, and enacted impulsively with little thought or effort, in favour of a more 

effortful, cognitively-demanding behavioural option. For example, for individuals to opt to 

introduce healthy meal choices into their diet, they have to forgo the highly-rewarding palatable 

meals that they routinely eat. Participation in health behaviours is, therefore, highly dependent on 

individuals’ capacity to override the reinforcing contingencies that cue-up the default, unhealthy 

options (De Ridder & De Wit, 2006; Hagger, 2014). In addition, maintaining health behaviours is 

dependent on the individual’s capacity to engage in the more effortful behavioural option for a 

sustained period (Duckworth & Gross, 2014). 

Self-control is a key individual difference construct that has been consistently linked with 

individuals’ capacity to override impulsive, immediately rewarding behaviours and engage in 



RUNNING HEAD: Self-Control and Health-Related Behavior 3 

 

sustained, effortful goal-oriented action (Allom et al., 2018; de Ridder, Lensvelt-Mulders, 

Finkenauer, Stok, & Baumeister, 2012; Tangney, Baumeister, & Boone, 2004). Trait self-control 

has frequently been assessed using self-report instruments (e.g., Grasmick, Tittle, Bursik Jr., & 

Arneklev, 1993; Tangney et al., 2004). Primary research (Hamilton, Fleig, & Hagger, 2019; 

Hankonen, Kinnunen, Absetz, & Jallinoja, 2014; Junger & van Kampen, 2010; Tangney et al., 

2004) and meta-analytic evidence (de Ridder et al., 2012) indicates that trait measures of self-

control are positively associated with participation in health promoting behaviours such as healthy 

eating and weight control, and with adaptive outcomes such as interpersonal adjustment and well-

being and adjustment. 

Researchers interested in the mechanisms underpinning relations between trait self-control 

and behaviour have identified two prominent pathways: a deliberative process in which trait self-

control confers increased motivation to engage in goal-directed behaviour, and greater capacity to 

actively monitor and resolve cues to impulsive behaviours, and an implicit process in which 

individuals are biased toward control-related cues and away from cues to impulse related 

behaviours. Theory on self-control suggests that trait self-control reflects individuals’ capacity for 

impulse suppression and regulation of action over time (Paschke et al., 2016), and their ability to 

monitor and attend to cues to engage in goal-directed behaviours, and disregard or manage cues for 

behaviours that may derail the goal-directed actions (Baldwin, Finley, Garrison, Crowell, & 

Schmeichel, 2018; Gottfredson & Hirschi, 1990). The reported relations between self-report 

measures of trait self-control and health-related outcomes may reflect both sets of processes. 

However, to date, there has been little research examining self-control implicitly, and the extent to 

which it may account for relations between trait self-control on behaviour. 

Measures of implicit self-control may provide a means to establish the extent to which 

relations between trait self-control and behaviour are attributable to implicit biases, and whether 

such biases affect behaviours independently. Research examining relations between trait self-

control and health behaviours, for example, has identified indirect effects on behavioural outcomes 
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mediated by social cognition and intentions, as well as direct effects (Hankonen et al., 2014). The 

indirect effects likely represent the deliberate, reasoned process by which trait self-control affects 

behaviour. For example, individuals’ trait self-control serves as a source of information for 

individuals forming beliefs and intentions to perform the behaviour in future, similar to previous 

research that has identified indirect effects of traits related to motivation and effort (e.g., self-

discipline, conscientiousness) on health behaviour (e.g., Conner & Abraham, 2001; Courneya, 

Bobick, & Schinke, 1999). Residual effects of trait self-control on behaviour, however, likely 

reflect an implicit process by which trait self-control impacts behaviour (Hagger, 2013). Such a 

pathway may indicate that trait self-control affords individuals with the capacity to resist impulses 

and manage cues that derail goal directed behaviour beyond their awareness. The availability of 

reaction time measures of individual different constructs, such as the implicit association test (IAT; 

Greenwald, McGhee, & Schwartz, 1998), provides the opportunity to measure implicit self-control 

and test the independent relations between implicit self-control and health related behaviours 

alongside trait self-control. Such research would provide important data on the extent to which 

relations between self-control and behaviour may reflect an implicit, non-conscious process. 

Lay Beliefs in Self-Control 

A recent development in the self-control literature has been to examine the role that 

individuals’ implicit theories about self-control have in determining their self-control capacity and 

subsequent behaviour (Bernecker & Job, 2015; Job, Dweck, & Walton, 2010; Job, Walton, 

Bernecker, & Dweck, 2015). Researchers have demonstrated that individuals who believe that self-

control is not a fixed or limited capacity, and can be incrementally improved or applied flexibly, 

have better self-control capacity, and appear not to suffer as greatly from the deleterious effects of 

availability of self-control resources (Job et al., 2010), and are also more effective in goal enactment 

and sustained self-regulation (Job et al., 2015). However, there is relatively little research assessing 

the extent to which such beliefs affect behaviour independent of trait self-control, and such research 
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has the potential to provide important information on the extent to which relations between of trait 

self-control and behaviour may be attributable to beliefs in whether or not self-control is limited. 

We also tested whether or not beliefs in self-control had a role in determining the extent to 

which trait self-control and implicit self-control relate to behaviour. We propose two competing 

predictions. One prediction derived from previous research is that a belief that self-control is not 

limited leads individuals to be more effective in exerting self-control (Job et al., 2010). This belief 

may translate into larger relations between trait self-control and behaviour when individuals endorse 

a non-limited model of self-control, and smaller relations among those who view self-control as 

limited. However, research demonstrating that self-control capacity is moderated by self-control 

beliefs has tended to focus on state demands on self-control (Job et al., 2010), and previous research 

examining trait self-control and beliefs in self-control have found independent prediction of 

behaviour by both types of self-control, but did not test any interaction effect (Job et al., 2015). 

Given that trait self-control and implicit self-control represent relatively fixed, stable 

conceptualizations of self-control, we propose an alternative hypothesis that the behaviour of 

individuals who believe that self-control is limited may be more likely to be predicted by trait self-

control and implicit self-control. In contrast, the behaviour of individuals who hold beliefs that self-

control is non-limited may be less likely to be predicted by trait and implicit self-control. Behaviour 

for such individuals may, instead, be more subject to influence from situational motivational 

factors, such as state levels of self-control resources or their self-efficacy toward that particular 

behaviour in that particular context. For example, among individuals endorsing beliefs that trait 

self-control is limited, those who have high levels of trait self-control may be more likely to drink 

less alcohol and do more exercise, but those who have low levels of trait self-control may be more 

likely to avoid exercise and drink more alcohol. In contrast, individuals that endorse the belief that 

self-control is non-limited may be less subject to trait self-control in the prediction of their 

behaviour. Trait self-control may still affect their behaviour, and follow a similar pattern to those 

with beliefs that self-control is limited, but the size of the relations between trait self-control and 
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behaviour may be diminished. Testing whether or not the strength of the relationship between trait 

self-control and health behaviour, and between implicit self-control and health behaviour, varies 

according to individuals’ beliefs in self-control would provide important information on the 

conditions under which trait self-control relates to health behaviour. 

Aims and Hypotheses 

The aim of the present study was to test the relative contribution of trait self-control, implicit 

self-control, and self-control beliefs to the prediction of health-related behaviours. We aimed to test 

relation between a measure of implicit self-control and a series of health-related behaviours 

(impulsive eating, impulsive alcohol drinking, and exercise avoidance, watching diet, alcohol 

consumption, and physical activity participation) alongside effects of trait self-control and lay 

beliefs in self-control. We also aimed to provide concurrent validity for the self-control constructs 

alongside a measure of non-planning, a key component of the impulsivity. We hypothesized that all 

three self-control variables would be positively correlated, and negatively correlated with non-

planning. We predicted that implicit self-control would be negatively related to impulsive eating, 

impulsive drinking, exercise avoidance, and alcohol consumption, and positively related to 

watching diet and alcohol consumption. We also predicted a similar pattern of relations for trait 

self-control with negative effects on impulsive eating, impulsive drinking, exercise avoidance, and 

alcohol consumption, and positive effects on watching diet and alcohol consumption, consistent 

with previous research (de Ridder et al., 2012). In addition, we hypothesized that the relationship 

between implicit self-control and health behaviours would be attenuated by trait self-control, and 

we expected this to be reflected in indirect effects of implicit self-control on behaviour through trait 

self-control. We expected the attenuation effect to be independent of self-control beliefs, and that 

self-control beliefs would have unique relations with health behaviours. Finally, we also tested 

whether or not beliefs in self-control moderated relations between trait self-control and health 

behaviours, and between implicit self-control and health behaviours. Given that we propose two 
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competing hypotheses regarding these relations, we make no specific prediction as to their 

direction. 

Method 

Participants 

Participants were undergraduate students studying psychology (N = 176; male, n = 52, 

female, n = 119, prefer not to say, n = 5; mean age = 24.20 years, SD = 6.77) from University of 

[NAME] and University of [NAME] in [CITY, COUNTRY] [University names and location 

redacted for masked review] who completed the study for course credit or a coffee voucher. Based 

on participants’ self-reports of their parents’ highest attained level of education, 31.82% of the 

participants’ parents had completed a University education, with the remainder completing high 

school. Recruitment was undertaken face-to-face or via an online participant pool management 

system. Participants were invited to participate in a study that aimed to “explore the relationship 

between psychological attributes and health-related behaviour among adults”. Participants were 

allocated to an available timeslot and were asked to attend the laboratory at the allotted time. 

Design and Procedure 

The current study adopted a cross-sectional correlational design. Participants attended a 

single laboratory session during which they completed study measures in an online survey and a 

measure of implicit self-control using an IAT. Each participant was welcomed to the laboratory by 

the experimenter and shown into an experimental cubicle equipped with a desk and personal 

computer. The participant then read a study information sheet presented on the computer screen, 

which provided a brief outline of the study procedure, expectations, and duration. After having the 

opportunity to ask questions, the participant was asked to complete an online consent form. Next, 

the participant was provided with instructions presented on the computer screen on how to complete 

the self-control IAT and the online survey. The experimenter was on hand to assist with launching 

the IAT and online questionnaire, and left the cubicle while the participant was completing each 

measure. On completion of the IAT and questionnaire, the experimenter provided participants with 
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a debrief statement, informed them that the experiment was complete, and thanked them for their 

assistance. The laboratory session typically lasted 40 minutes. Ethical approval for study procedures 

were secured in advance from the University IRBs. 

Measures 

Participants completed multi-item self-report measures of study constructs based on published 

guidelines and measures used in previous studies (Caudwell & Hagger, 2015; Hagger, 

Chatzisarantis, & Harris, 2006; Job et al., 2010; Patton, Stanford, & Barratt, 1995; Tangney et al., 

2004) and the self-control IAT developed specifically for the current study. Complete study 

measures including items, response scales, and sources are provided in Appendix S1 (supplemental 

materials). 

Trait self-control. Trait self-control was measured using the brief self-control scale (Hagger 

et al., 2018; Tangney et al., 2004). The measure comprises 13 items (e.g., “I am good at resisting 

temptation”) with responses provided on 5-point scales (1 = not at all and 5 = very much). The scale 

was scored so that high scores represent higher trait self-control. 

Self-control beliefs. Self-control beliefs based on participants implicit theories was measured 

using Job et al.’s (2010) implicit theories about willpower scale. Participants responded to 13 items 

(e.g., “People have a certain amount of self-control; there isn’t much they can do to change that”) 

with responses provided on 6-point scales (1 = strongly disagree and 6 = strongly agree). The scale 

was scored so that high scores represented beliefs that self-control is non-limited. 

Non-planning. Items from the Barratt impulsiveness scale were included in the survey. We 

computed the non-planning factor (Patton et al., 1995), which comprises items from the self-control 

(“I plan tasks carefully”, reverse scored) and cognitive complexity (“I like to think about complex 

problems”, reverse scored) sub-scales, a total of ten items. Responses were provided on 4-point 

scales (1 = rarely/never and 4 = almost always/always). Higher scores on the scale represent greater 

levels of impulsivity. 
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Behaviour. Participants self-reported their general participation in three behaviours related to 

impulse control: impulsive eating, impulsive alcohol drinking, and exercise avoidance. Participants 

were presented with an initial instruction: “Using the scales below, please indicate how often you 

do the following activities” followed by five items measuring impulsive eating (e.g., “snacking on 

junk food”), six items measuring impulsive drinking (e.g., “getting drunk”), and five items 

measuring exercise avoidance (e.g., “avoiding physical exercise”), with responses provided on 5-

point scales (1 = never and 5 = all of the time). Participants also self-reported their recent 

participation in three health-related behaviours based on measures from previous studies (Caudwell 

& Hagger, 2015; Hagger et al., 2006): alcohol consumption, watching diet, and vigorous physical 

activity. Weekly alcohol consumption over the previous four weeks was reported on four items, one 

for each week (e.g., “How many units (standard drinks) did you consume last week?”), with 

responses provided in open-ended response boxes. Watching diet over the past two weeks was 

measured on two items (e.g., “In the course of the past two weeks, how often have you watched 

your diet?”), with responses provided on 6-point scales (1 = never and 6 = every day). Participation 

in vigorous physical activity over the previous two weeks was measured on two items (e.g., “In the 

course of the past two weeks, how often have you participated in vigorous physical activity for 20 

minutes at a time?”), with responses provided on 6-point scales (1 = never and 6 = every day). 

Demographic variables. Participants self-reported their gender (coded as 1 = male, 2 = 

female), age in years, and their parents’ highest attained education level (coded as 1 = completed 

tertiary education, 2 = completed up to secondary/high school education). 

Implicit Association Test. Implicit self-control was measured using an IAT based 

Greenwald et al.’s (1998) original measure. The self-control IAT was developed from first 

principles with item stimuli identified from a review of self-control definitions and measures, and 

an open ended questionnaire administered to a pilot sample. Items were selected based on a pilot 

study (see Appendix S2 for full details) and incorporated into an existing IAT script using the 

Eprime experimental software. The IAT comprised five blocks of trials with each trial representing 
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a single presentation of a stimulus item. Blocks 1, 2, and 4 were practice blocks in which 

participants familiarized themselves with the key press corresponding to the target concept 

categories (Block 1), attribute categories (Block 2), and the target concept categories reversed 

(Block 4), with each block comprising 20 trials presented in random order. Blocks 3 and 5 were the 

test blocks comprising 40 trials each. In the test blocks, each trial comprised a stimulus item from 

the target concept categories (self-control and impulsivity) presented in the center of the screen and 

participants were required to match the item with the appropriate self or other attribute category 

printed in the upper corners of the screen via a left or right key press (see Appendix S3 for an 

illustration, supplemental materials). Latencies and accuracy of participants’ key press in response 

to each item were logged by the computer. Averaged response latencies for items in blocks 3 and 5 

were used to compute the D measure of implicit self-control using Greenwald et al.’s (2003) scoring 

algorithm, with larger scores representing higher implicit self-control. 

Data Analysis 

We tested our hypotheses using a three-step path analytic approach with a robust maximum 

likelihood estimator implemented using the lavaan package (Rosseel, 2012) in R (R Development 

Core Team, 2017)1. We tested our initial hypothesis that implicit self-control would predict the 

health-related behaviours by specifying a simple model (Model 1, Figure 1) in which each 

behavioural measure was regressed on the D-score of the implicit self-control IAT. We tested 

whether implicit self-control accounted for unique variance in each behaviour by specifying a 

model (Model 2, Figure 2) in which each behavioural measure was regressed on implicit self-

control along with measures of trait self-control and self-control beliefs. Finally, in order to test 

whether any reductions in the unique relation between implicit self-control and each behaviour 

could be attributed to trait self-control, we estimated a model (Model 3, Figure 3), which was 

identical to Model 2 with the exception of the specification of a direct relationship between implicit 

 
1Data files and analysis scripts and supplemental materials are available online: https://osf.io/ywrzc 
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self-control and trait self-control2. This enabled the computation of an indirect effect of implicit trait 

self-control on behaviour through trait self-control, which provides an indication of the extent to 

which variance shared by implicit self-control and behaviour is accounted for by trait self-control. 

In addition, we computed the effect size of the indirect effect using Lachowitz et al.’s (2018) 

upsilon measure. We controlled for gender, age, and parents’ highest education level in each model 

by including them as independent predictors of behaviour. The independent variables in each model 

were intercorrelated, as is convention in path analyses. A statistical power analysis using G*Power 

indicated that a sample size of 139 was necessary to detect a small-to-medium effect size, d = .26, 

consistent with previous meta-analytic effects of trait self-control of health behaviour (de Ridder et 

al., 2012). The analysis was based on a regression model with six predictors (trait self-control, 

implicit self-control, self-control beliefs, age, gender, and parents’ highest education level) with 

power set at .90 and alpha set at .013. 

We tested our hypothesis that beliefs in self-control would moderate the relationship between 

trait self-control and health-related behaviour, and between implicit self-control and health-related 

behaviour, using moderated regression (Figure 4, Model 4). Specifically, each behaviour was 

regressed on mean-centered trait self-control or implicit self-control and beliefs in self-control 

variables, and the multiplicative composite of the two centered variables to model the interaction 

effect. Models were estimated with bootstrapped standard errors with 1000 replications (Hayes, 

2018). Demographics (age, gender, parents’ highest education level) were also included as 

covariates in the model. Statistically significant interactions were probed by plotting behaviour and 

trait self-control or implicit self-control at three conditional values of beliefs in self-control: the 

 
2We opted not to include the non-planning scale from the Barratt impulsiveness scale in our analysis due to substantive 

conceptual and empirical overlap between this construct and trait self-control, and the need to avoid redundancy and 

potential problems with collinearity. 
3We re-ran our analyses retaining the three excluded cases and imputed missing using the full information maximum 

likelihood method available in the lavaan package. Results were virtually identical to the non-imputed model, so we 

report the analysis omitting the four cases with missing data. Model results including all cases with imputed data are 

available online: https://osf.io/ywrzc 
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mean, and one standard deviation (SD) above and below the mean. Conditional moderation plots 

were implemented using the ggplot2 package in R (R Development Core Team, 2017)4. 

Results 

Correlation Analyses 

Three participants were missing IAT data, and one participant did not report their alcohol 

consumption in week 1, so data from four participants were excluded from the final analysis leaving 

a final sample of 1725. Descriptive statistics, reliabilities coefficients, and correlations among study 

variables are presented in Table 1. Reliability coefficients exceeded cutoff values for acceptable 

internal consistency, with the exception of the alpha coefficient for the newly-developed implicit 

self-control IAT (α = .551). However, correlations of the mean latencies for the initial target 

concept discrimination and the reverse target concept discrimination (r = .665, p < .001) blocks of 

trials, and between the initial target concept discrimination and the associated attribute 

discrimination (r = .613, p < .001) blocks of trials, were large and statistically significant, and 

indicative of internally consistent responses for the IAT. In addition, implicit self-control correlated 

negatively with the non-planning scale of the Barratt impulsiveness scale and positively with trait 

self-control. This pattern of relations was congruent with our predictions, and is consistent with 

previous research examining relations between measures of implicit constructs and explicit 

measures of the same construct, and measures of conceptually related constructs (Gawronski & 

Brannon, 2019; Nosek, Greenwald, & Banaji, 2005). Implicit self-control was also negatively 

correlated with the impulsive eating and drinking, exercise avoidance, and alcohol consumption, 

and positively correlated with physical activity, although sizes of the relations were small and the 

coefficients for alcohol and exercise avoidance fell short of statistical significance by a trivial 

margin (ps < .079). These patterns of relations are consistent with the expectation that self-control 

dispositions that are not accessible to the individual exhibit relationships with multiple behaviours. 

 
4Analysis scripts for the moderated regression analyses are available online: https://osf.io/ywrzc 
5We re-ran our analyses retaining the four excluded cases and imputed missing using the full information maximum 

likelihood method available in the lavaan package. Results were virtually identical to the non-imputed model, so we 

retained that analysis. 
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Taken together these findings provide preliminary evidence for the concurrent validity of the 

implicit self-control measure. Furthermore, trait self-control and self-control beliefs were positively 

correlated, and all three self-control constructs were negatively related to the non-planning 

impulsivity measure. The pattern of correlations among the self-control constructs provides 

evidence for the convergent validity of the explicit and implicit measures of self-control. 

Path Analyses 

Parameter estimates and confidence intervals for the hypothesized models are presented in 

Table 26. Model 1 tested relations between implicit self-control and health-related behaviours 

controlling for demographic variables only. Results indicated statistically significant negative 

relations between implicit self-control and impulsive alcohol drinking and alcohol consumption. In 

addition, relations between implicit self-control and exercise behaviour and impulsive eating were 

short of the conventional level of statistical significance by a trivial margin. However, the size of 

these relations were small in all cases (standardized β’s ≤ .180). Including trait self-control and 

beliefs about self-control as additional predictors of the behavioural variables in Model 2 revealed 

statistically significant negative relationships between trait self-control and impulsive eating, 

impulsive drinking, exercise avoidance, and alcohol consumption, and positive relationships 

between trait self-control and watching diet and physical activity participation. In contrast, there 

were no relationships between self-control beliefs and any of the behavioural outcomes. 

Furthermore, relations between implicit self-control and behavioural outcomes were attenuated 

compared to Model 1. In Model 3 we included a direct relationship between implicit self-control 

and trait self-control, and an indirect effect of implicit self-control on the behavioural outcomes 

through trait self-control, to establish the extent to which trait self-control subsumed relations 

between implicit self-control and behavioural outcomes. Results indicated a statistically significant 

direct relationship between implicit self-control and trait self-control, consistent with the zero-order 

correlation between these two constructs. We also found negative indirect effects of implicit self-

 
6Full results of path analytic models are presented in Appendix S4 (supplementary materials). 
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control on impulsive eating, impulsive drinking, exercise avoidance, and alcohol consumption 

through trait self-control. As before, however, sizes of the indirect effects were small (upsilon range 

= .001 to .006; Lachowicz et al., 2018). 

Moderation Analyses 

We tested whether self-control beliefs moderated relations between trait self-control and 

implicit self-control on behavioural outcomes (Model 4)7. Results revealed statistically significant 

interaction between trait self-control and self-control beliefs in the prediction of impulsive drinking 

(β = .207, p = .010), and implicit self-control and self-control beliefs on exercise avoidance (β = 

.212, p = .015) and physical activity participation (β = .197, p = .005). Probing the interactions, we 

found larger negative relations between trait self-control and impulsive drinking for values of self-

control beliefs at 1 SD below the mean (β = -.584, p < .001), compared to relations at (β = -.378, p < 

.001), and 1 SD above (β = -.171, p < .001), the mean. We also found larger negative relations 

between implicit self-control and exercise avoidance for values of self-control beliefs at 1 SD below 

(β = -.344, p = .005), compared to relations at (β = -.132, p = .098), and 1SD above (β = .079, p = 

.485), the mean. In addition, we found larger relations between implicit self-control and physical 

activity for values of self-control beliefs at 1 SD below the mean (β = .361, p < .001), relative to 

values at (β = .164, p = .028), and 1 SD above (β = -.033, p = .707), the mean8. 

Discussion 

We tested the independent contribution of implicit self-control, trait self-control, and self-

control beliefs in the prediction of health-related behaviours. We also tested the moderating effect 

of self-control beliefs on relations between of trait self-control and health behaviours, and between 

implicit self-control and health behaviours. Correlation analyses indicated statistically significant 

positive relations among the three self-control constructs, as predicted. We found significant 

negative relations between implicit self-control and impulsive drinking and alcohol consumption. 

 
7Full results of moderated path analytic models are presented in Appendix S5 (supplementary materials). 
8Plots of the relationship between implicit self-control and behavior, and between trait self-control and behavior, at each 

level of self-control beliefs are available online from the Open Science Framework project for this article: 

https://osf.io/ywrzc/ 
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We also found a negative relationship between implicit self-control and impulsive eating, and a 

positive relationship between implicit self-control and physical activity participation, both of which 

failed to reach the conventional significance level by a trivial margin. In contrast to predictions, 

relations between implicit self-control and other behaviours were non-significant. Including trait 

self-control and self-control beliefs as predictors of behavioural outcomes alongside implicit self-

control revealed significant relations between trait self-control and all behaviours, although sizes of 

the relations varied with the smallest for physical activity. There were no relations between self-

control beliefs and behavioural outcomes. Analysis of indirect effects in models including direct 

relations between implicit self-control and behaviour, and between trait self-control and behaviour, 

revealed significant indirect effects of implicit self-control on impulsive eating and drinking, 

exercise avoidance, and alcohol consumption through trait self-control. Finally, self-control beliefs 

moderated relations between trait self-control and impulsive drinking, and moderated relations 

between implicit self-control and exercise avoidance and physical activity participation. 

Overall, we did not find strong evidence to support our prediction that implicit self-control 

would predict health-related behaviours. Our predictions were only supported for the relationship 

between implicit self-control and alcohol-related behaviours with small effect sizes, and for 

impulsive eating and physical activity participation, but the coefficients for the latter two 

relationships approached, but did not meet, conventional levels of statistical significance. One 

possible interpretation of a direct relation between implicit self-control and behaviour, and therefore 

a more implicit process by which trait self-control relates to behaviour, is that individuals have 

behavioural scripts or schema that become active when relevant cues to behavioural alternatives 

that might derail a target goal-directed behaviour are presented (Abelson, 1981; Schnabel, 

Asendorpf, & Greenwald, 2008). The scripts are motor patterns stored in memory that when 

activated assist the individual in inhibiting the derailing cues and attending to cues to regulate the 

target behaviour. The scripts may have been developed through experience in managing derailing 

cues over time, and may have once been serviced by more deliberative, effortful processes. 
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However, current data seem to indicate that implicit orientations only make a modest contribution 

to explaining variance in managing health-related behaviours. These results raise questions over 

whether individuals’ engagement in these behaviours occur as a result of script-based decisions that 

affect behaviour beyond an individual’s awareness. 

Far more pervasive in the current study were the relations between trait self-control and health 

behaviours. Trait self-control was a predictor of all behaviours in the current model, with a 

predictable pattern: negative relations between trait self-control and impulsive eating and drinking, 

exercise avoidance, and alcohol consumption, and positive relations between trait self-control and 

watching diet and physical activity participation. These results are consistent with the large body of 

research demonstrating consistent small-to-medium sized relations between trait self-control and 

health behaviours (e.g., Hamilton et al., 2019; Hankonen et al., 2014; Junger & van Kampen, 2010; 

Tangney et al., 2004). Furthermore, it seems that any relations between implicit self-control and the 

current set of health behaviours were attenuated when trait self-control was included as a preductor. 

Given that trait self-control and implicit self-control were significantly and positively correlated, 

current findings likely indicate that any variance shared between the health behaviours and implicit 

self-control was also shared by trait self-control. 

From a theoretical perspective, these results provide preliminary evidence that trait self-

control is sufficient in capturing implicit self-control, and implicit self-control does not add to 

explaining variance in behaviour. Our findings contrast with a previous studies that have examined 

relations between measures of implicit self-control and health behaviour independent of trait 

measures (Churchill & Jessop, 2011; Huntjens, Rijkeboer, Krakau, & de Jong, 2014). For example, 

Churchill and Jessop (2011) demonstrated that implicit self-control was related to unhealthy 

snacking, and that the effects were independent of measures of impulsivity, while Huntjens et al. 

(2014) found that an implicit measure was related, albeit weakly, with lab-based measures of 

impulsive behaviour. However, methods for both studies differed from the present study. Churchill 

and Jessop used a measure of implicit self-control was specific to snacking behaviours and involved 
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approach and avoidance responses to healthy and unhealthy food-related stimulus words, and did 

not include trait measures. Huntjens et al. used a measure of measure of the obsessive and 

compulsive self, which focused on “chaotic” and “orderly” primes, and did not capture the essence 

of self-control as a construct. These methodological variations preclude direct comparisons with the 

current study. A strength of our study is that we examined relations between implicit self-control 

and multiple behaviours, and also included concurrent measures of trait self-control, which allowed 

us to test the generalizability of relations across behaviours. Our results cast doubt on the viability 

of implicit measures of self-control in accounting for unique variance in health-related behaviours 

when accounting for trait self-control. 

Knowledge that trait self-control is associated with participation in health-related behaviours 

also has practical value. Current findings and previous evidence suggests that deficits in self-control 

may leave individuals vulnerable to conditions and cues that may initiate enactment of unhealthy 

behaviours such as impulsive eating or drinking, or impulse-related alternative health-related 

behaviours such as opting for sedentary activities instead of physical activity participation (e.g., 

Baldwin et al., 2018). As with all dispositional constructs that predict behavioural outcomes, a 

concern is that because traits are relatively stable and unmalleable, interventions designed to 

improve dispositional self-control may not be successful in bringing about necessary behaviour 

change. However, knowledge of potential deficits attributable to low trait self-control suggests that 

prudent management of the presentation of conditions that may cue up unhealthy behaviours, or 

initiate healthy ones, may be a useful avenue for interventions. Strategies such as providing 

individuals with the capability to monitor cues and behavioural skills like contingency planning, 

environmental restructuring, and nudging may be effective in assisting people to overcome their 

specific vulnerabilities afforded by low trait self-control (Hagger, 2019; Harkin et al., 2016; 

Hollands et al., 2017; Nurmi, Hagger, Haukkala, Araújo-Soares, & Hankonen, 2016; Verhoeven, 

Adriaanse, de Vet, Fennis, & de Ridder, 2014). 
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The potential of these management strategies notwithstanding, there is research suggesting 

that interventions aimed at promoting greater trait-level self-control may also be effective. One 

avenue of research is impulse control training. Several meta-analytic studies have demonstrated that 

individuals trained to resist acting impulsively resulted in increased participation in health 

behaviours, with small-to-medium sized effects (Allom, Mullan, & Hagger, 2016; Friese, 

Frankenbach, Job, & Loschelder, 2016; Jones et al., 2016). Training self-control capacity may, 

therefore, be a promising avenue for interventions aimed at promoting better inhibitory control, a 

hallmark of individuals high in trait self-control. Such interventions are predicated on formative 

evidence that trait self-control is consistently related to such behaviours. However, there is the 

suggestion that a mechanisms by which self-control training acts in changing behaviour is by 

altering their beliefs about their self-control capacity (Walton & Wilson, 2018). 

We did not find consistent moderation of the relationship between trait self-control and 

health-related behaviours, and between implicit self-control and health-related behaviours, by self-

control beliefs. The most consistent findings were for exercise avoidance and physical activity 

participation: for both behaviours we found larger relations between implicit self-control and 

behaviour when individuals endorsed a limited perspective of self-control. We also found that self-

control beliefs moderated the relationship between trait self-control and impulsive drinking, which 

followed the same pattern. These findings provide preliminary evidence, at least for some 

behaviours, that beliefs in self-control affect the relationship between dispositional self-control and  

health behaviour. A possible reason for this pattern of relations is that individuals who believe that 

self-control is limited are more likely to be affected by relatively stable, unchanging self-control 

constructs, captured by trait self-control and implicit self-control. For example, among individuals 

endorsing the belief that self-control is limited, those with low dispositional self-control are more 

likely to avoid exercise and drink impulsively compared to those with high dispositional self-

control. This pattern of relations for dispositional self-control on behaviours was also true for 

individuals endorsing non-limited beliefs in self-control, but the relative magnitude of the 
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relationships was smaller. To speculate, this finding opens up the possibility that behaviours for 

those endorsing non-limited beliefs in self-control are more likely to be determined by motivational 

factors that vary with situation and context, and less likely to be affected by dispositional factors. In 

the present study we could not unequivocally verify this explanation for these behaviours as we did 

not measure motivational factors. We look to future research that measures trait and implicit self-

control constructs and self-control beliefs in conjunction with measures of motivational factors like 

intentions, attitudes, and self-efficacy. 

Strengths and Limitations  

The current research has numerous strengths including the development of a measure of 

implicit self-control from first principles, and testing the unique contribution of implicit self-control 

to the prediction of multiple health behaviours alongside measures of trait self-control and beliefs in 

self-control. We also tested the important mechanistic role of self-control beliefs as a moderator of 

the relationship between self-control and health-related behaviour. However, several limitations of 

the study should be considered when interpreting current findings. First, although we provided 

preliminary evidence in support of the concurrent and predictive validity of our new measure of 

implicit self-control alongside measures of conceptually-related constructs (trait self-control, the 

non-planning subscale of impulsivity, and beliefs in self-control), and measures of behaviour, the 

reliability coefficient for the measure fell below commonly-accepted cutoff values. Future research 

should seek to provide further tests of internal consistency of the implicit self-control measure, as 

well as additional tests of concurrent and predictive validity against conceptually-related measures, 

in multiple behaviours, populations, and contexts. For example, examining relationships between 

the implicit self-control measures and multiple behavioural measures of self-control, consistent with 

similar tests conducted for trait self-control measures (e.g., Allom, Panetta, Mullan, & Hagger, 

2016; Hagger et al., 2013), would be a useful avenue for future research. 

In addition, we have suggested that the measure of implicit self-control is closely aligned, 

conceptually, with trait self-control. However, the relatively small size of the correlation between 
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the implicit measure and trait self-control (r = .174, p < .001) suggests the degree of overlap is 

relatively modest. It is, therefore, possible that the implicit measure may reflect other aspects of 

self-control, and may diverge from trait self-control in the prediction of behavioural outcomes 

depending on circumstance. For example, the implicit measure uses self vs. other as the attribute 

category, so may reflect self-identity as a ‘self-controlled person’, or a descriptive norm reflecting 

individuals’ characterizing themselves as a member of groups of people with good self-control. 

Examination of associations between the implicit measure and measures of self-control self-identity 

and descriptive norms would shed light on this speculative premise. It would also be interesting to 

examine the sensitivity of the implicit measure to change, through, for example, self-control 

training or activating a self-control self-identity or descriptive norm. Testing such sensitivity my 

provide information on whether implicit self-control is stable and trait-like, and, therefore, similar 

to trait self-control, or changeable and state-like, consistent with a belief-based perspective of self-

control as a self-identity or descriptive norm. 

Second, the present study adopted a correlational, cross-sectional design. Any directional or 

causal relations are, therefore, inferred from theory not the data. Research adopting prospective and 

experimental designs is needed to evaluate how the current self-control constructs may explain 

change in variables over time. In particular, proper inference of causal relations between constructs 

should model change in both the predictor or independent variable and the outcome or dependent 

variable. In the context of the present study this might mean testing the effect of an experimental 

manipulation or intervention aimed at changing implicit self-control on changes in behaviour before 

and after the manipulation or intervention, against a control or ‘usual care’ comparison group. 

Third, we relied entirely on self-report measures of behaviour. Although there is 

demonstrable evidence to support the concurrent validity of self-report measures of behaviour 

alongside more objective measures (e.g., Cust et al., 2008; Simons, Wills, Emery, & Marks, 2015), 

they are, nevertheless, subject to bias including socially desirable responses and reporting bias due 

to, for example, recall failure (DuRant & Ainsworth, 1996). In addition, exclusive use of self-
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reports for both psychological and behavioural measures has the potential to introduce common 

method variance (Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003). Taken together, these 

biases may have influenced the relationships among the constructs and behavioural measures in the 

current study. It should be noted, however, that previous meta-analytic research has demonstrated 

no variability in the size of the relationship between trait self-control and behavioural outcomes in 

groups of studies using self-report measures of behaviour and studies measuring behaviour by 

objective means (de Ridder et al., 2012). Nevertheless, future research should seek to verify the 

patterns of relations tested in the current study using objective measures of behaviour such as 

physical activity measured using accelerometry, and alcohol and dietary intake verified through 

observation or weighing. 

Fourth, current results should be replicated in non-student samples. Although research on 

students may be informative of potential mechanisms, there may be characteristics of this 

homogenous group that have potential to affect findings, and replication in samples more 

representative of the general population is needed. 

Fifth, we did not include a measure of intentions or motivation. Inclusion of such measures, 

particularly those that are time-lagged, may provide important information on the processes by 

which the self-control constructs identified in the current study relate to behaviour. In addition, 

inclusion of a measure of goal progress may shed light on the extent to which self-control afforded 

sustained focus on goal-directed behaviour. 

Finally, our moderator analyses suggested that relations between dispositional self-control, 

represented by the trait self-control and implicit self-control constructs, and behaviour were less 

relevant when individuals endorsed a non-limited perspective on self-control. We speculated that 

motivational factors such as intentions, attitudes, and self-efficacy were more relevant for these 

individuals. The absence of such measures is a limitation of the current research, thus future 

research that includes these motivational factors alongside trait self-control, implicit self-control, 

and beliefs in self-control is needed. 
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Conclusion 

The present study set out to examine the unique contribution of implicit self-control, trait 

self-control, and self-control beliefs in the prediction of health-related behaviour. Findings indicate 

that although implicit self-control predicted some of the behaviours, the size of the relations was 

small. Current findings did, however, provide support for consistent relations between trait self-

control and health-related behaviours. Any relationship between implicit self-control and behaviour 

seemed to be subsumed by trait self-control. In addition, lay beliefs in self-control did not predict 

behaviours, but moderated relations between trait and implicit self-control and behaviour for some 

behaviours. Our findings suggest that researchers interested in self-control on health behaviours 

should focus on relations between trait self-control and behaviour, and the potential moderating 

effect of self-control beliefs. Current results add to the expanding literature on relations between 

trait self-control and behaviour and point to the potential for interventions aimed at managing self-

control deficits such as self-monitoring (Harkin et al., 2016), cue monitoring (Verhoeven et al., 

2014), and environmental restructuring or nudging (Hagger, 2019), or boosting self-control capacity 

such as self-control training (Friese et al., 2016) to promoting health behaviour change. 
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Table 1 

Descriptive Statistics, Reliability Coefficients, and Intercorrelations Among Study Variables 

Variable M SD ω 1 2 3 4 5 6 7 8 9 10 11 12 

1. Age 

 

24.204 6.767 ‒ 1.000            

2. Gendera 

 
‒ ‒ ‒ -.079 1.000           

3. Educationb 

 
‒ ‒ ‒ .058 .205** 1.000          

4. Implicit SC 

 

0.486 0.366 .551c 

.665d 

.613e 

.127 -.078 -.012 1.000         

5. Trait SC 

 

2.922 0.609 .862 .225** -.017 -.104 .174* 1.000        

6. SC beliefs 

 

4.740 0.856 .964 .095 -.131 -.156* .029 .164* 1.000       

7. Impulsive 

 eating 

3.152 0.761 .893 -.204 .228** .063 -.166* -.473*** -.074 1.000      

8. Impulsive 

 drinking 

2.098 0.912 .893 -.042 -.109 -.001 -.174* -.398*** -.167* .070 1.000     

9. Exercise 

 avoidance 

2.818 0.889 .865 .009 .324*** .087 -.135 -.349*** -.138 .419*** .096 1.000    

10. Watching 

 diet 

3.688 1.377 .609f .051 -.050 -.191* .076 .269*** .082 -.311*** .080 -.218** 1.000   

11. Alcohol 

 consumption 

3.835 5.657 .916 .036 -.160* .061 -.140 -.353*** -.117 -.033 .679*** .103 .082 1.000  

12. Physical 

 activity 

3.315 1.495 .918f .008 -.314*** -.098 .165* .168* .126 -.282*** .032 -.711*** .269 .004 1.000 

13. BIS non-

 planning 

2.318 0.411 .792 -.172* -.092 .123 -.199** -.426*** -.177* .233** .195* .168* -.270*** .245** -.179* 

Note. aGender coded as 1 = male, 2 = female; bParents’ highest attained education level coded as 1 = completed tertiary education, 2 = completed 

up to secondary/high school education; cCronbach’s alpha reliability coefficient; dCorrelation between average response latencies for initial and 
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reversed target discrimination blocks of trials; eCorrelation between average response latencies for initial target and associated attribute blocks of 

trials; fMeasure comprised two items only, so reliability coefficient is Spearman-Brown correlation; ω = Revelle and Zinbarg’s (2008) omega 

reliability coefficient. SC = self-control. 
* p < .05 ** p < .01 *** p < .001 
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Table 2 

Results of Path Analytic Models Regressing Each Behaviour on Implicit Self-Control, Trait 

Self-Control, and Self-Control Beliefs 

Behaviour Modela Effect B 95% CI β p R2 

    LB UB    

Impulsive 

eating 

1 Implicit self-control→Behaviour -0.274 -0.567 0.020 -.128 .068 .103 

         

 2 Implicit self-control→Behaviour -0.133 -0.396 0.131 -.062 .324 .284 

  Trait self-control→Behaviour -0.563 -0.723 -0.403 -.448 .000  

  Self-control beliefs→Behaviour 0.031 -0.071 0.133 .035 .551  

         

 3 Implicit self-control→Trait self-

control 

0.296 0.037 0.556 .174 .025  

  Implicit self-control→Trait self-

control→Behaviour 

-0.167 -0.316 -0.018 -.078 .028  

         

         

Impulsive 

drinking 

1 Implicit self-control→Behaviour -0.462 -0.833 -0.092 -.180 .014 .047 

         

 2 Implicit self-control→Behaviour -0.317 -0.654 0.019 -.124 .064 .204 

  Trait self-control→Behaviour -0.566 -0.779 -0.353 -.376 .000  

  Beliefs in self-

control→Behaviour 

-0.139 -0.315 0.038 -.130 .123  

         

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.168 -0.325 -0.010 -.065 .037  

         

Exercise 

avoidance 

1 Implicit self-control→Behaviour -0.289 -0.698 0.120 -.116 .166 .120 

         

 2 Implicit self-control→Behaviour -0.157 -0.558 0.245 -.063 .444 .244 

  Trait self-control→Behaviour -0.521 -0.733 -0.310 -.357 .000  

  Self-control beliefs→Behaviour -0.055 -0.210 0.100 -.053 .488  

         

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.155 -0.308 -0.001 -.062 .048  

         

Watching 

diet 

1 Implicit self-control→Behaviour 0.258 -0.312 0.828 .067 .375 .045 

         

 2 Implicit self-control→Behaviour 0.118 -0.454 0.689 .030 .687 .100 

  Trait self-control→Behaviour 0.556 0.208 0.904 .245 .002  

  Self-control beliefs→Behaviour 0.023 -0.212 0.258 .015 .845  

         

 3b Implicit self-control→Trait self-

control 

0.165 -0.015 0.344 .043 .072  
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Alcohol 

consumption 

1 Implicit self-control→Behaviour -2.516 -4.763 -0.268 -.158 .028 .059 

         

 2 Implicit self-control→Behaviour -1.692 -3.723 0.339 -.106 .102 .183 

  Trait self-control→Behaviour -3.227 -4.640 -1.815 -.345 .000  

  Self-control beliefs→Behaviour -0.571 -1.655 0.513 -.086 .302  

         

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.956 -1.891 -0.022 -.060 .045  

         

Physical 

activity 

1 Implicit self-control→Behaviour 0.606 -0.017 1.229 .145 .057 .121 

         

 2 Implicit self-control→Behaviour 0.514 -0.108 1.136 .123 .105 .146 

  Trait self-control→Behaviour 0.357 0.011 0.704 .146 .043  

  Self-control beliefs→Behaviour 0.114 -0.136 0.363 .065 .373  

         

 3b Implicit self-control→Trait self-

control→Behaviour 

0.106 -0.031 0.243 .025 .131  

Note. aIn model 1, behaviour was regressed on implicit self-control and demographic 

variables (age, gender). In model 2, behaviour was regressed on implicit self-control, trait 

self-control, beliefs in self-control, and demographic variables. Model 3 was identical to 

model 2, except a direct relationship between implicit self-control and trait self-control was 

included, and the indirect effect of implicit self-control on behaviour through trait self-control 

was estimated. bThe parameter estimate, confidence intervals and test statistics for the direct 

relationship between implicit self-control and trait self-control for this behaviour is identical 

to those in Model 1. B = Unstandardized parameter estimate; 95% CI = 95% confidence 

intervals of unstandardized parameter estimate; LB = Lower bound of 95% CI; UB = Upper 

bound of 95% CI; β = Standardized parameter estimate. 
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Figure 1. Path model depicting regression of health behaviour on implicit self-control (Model 1). 

 

Figure 2. Path model depicting simultaneous regression of health behaviour on implicit self-control, trait 

self-control, and beliefs in self-control (Model 2). 

 

Figure 3. Path model depicting simultaneous regression of health behaviour on implicit self-control, trait 

self-control, and beliefs in self-control including the indirect effect of implicit self-control on health 

behaviour through trait self-control (Model 3). 

 

Implicit Self-

Control 

 

Health 

Behavior 

 

Trait Self-

Control 

 

Beliefs in 

Self-Control 

 

Health 

Behavior 

 

Implicit Self-

Control 

 

Trait Self-

Control 

 

Beliefs in 

Self-Control 

 

Health 

Behavior 

 

Implicit Self-

Control 



RUNNING HEAD: Self-Control and Health-Related Behavior 32 

 

 

Figure 4. Path model depicting interactive effect of self-control and self-control beliefs on health behaviour 

(Model 4). Moderation of the relationship between trait self-control and health behaviour, and between 

implicit self-control and health behaviour, by beliefs in self-control was tested in separate models.  
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Appendix S1 

Items and Response Scales for Study Measures, and Information Provided for Behavioural Measures 

 

Table S1.1 

Items and Response Scales for Study Measures 

Construct Items Scoring or Rating Source 

Trait self-

control  

I am good at resisting temptation 

I have a hard time breaking bad habits R 

I am lazy R 

I say inappropriate things R 

I do certain things that are bad for me, if they are fun R 

I refuse things that are bad for me 

I wish I had more self-discipline R 

People would say that I have iron self- discipline 

Pleasure and fun sometimes keep me from getting work done R 

I have trouble concentrating R 

I am able to work effectively toward long-term goals 

Sometimes I can’t stop myself from doing something, even if I know it is wrong R 

I often act without thinking through all the alternatives R 

1 = not at all, 5 = 

very much 

Brief trait self-

control scale 

(Tangney, 

Baumeister, & 

Boone, 2004) 

Non-planning I plan tasks carefully (BIS1) R 

I plan trips well ahead of time (BIS7) R 

I am self-controlled (BIS8) R 

I save regularly (BIS10) R 

I am a careful thinker (BIS12) R 

I plan for job security (BIS13) R 

I say things without thinking (BIS14) 

I like to think about complex problems (BIS15) R 

I get easily bored when solving thought problems (BIS18) 

I am more interested in the present than the future (BIS27) 

1 = rarely/never, 4 

= almost 

always/always 

Barratt 

Impulsivity Scale 

(BIS; Patton, 

Stanford, & 

Barratt, 1995) 

Beliefs in 

Self-Control 

People have a certain amount of self-control; there isn’t much they can do to change that R 

Self-control is something you either have or you don’t R 

Even if provided with opportunities to do so, people cannot substantially develop or change 

their self-control R 

To be honest, you can’t really change your self-control R 

When it comes to self-control, you can always do things to change the amount you have 

People’s self-control can be changed or developed through effort, practice, or hard work 

No matter what people do, their self-control cannot be substantially changed or developed R 

You can learn new things, but you cannot change your basic level of self-control R 

No matter how hard people try, they cannot change or develop their self-control R 

Provided you have the motivation to change, people can make substantial improvements in 

their self-control 

1 = strongly 

disagree, 6 = 

strongly agree 

Implicit theories 

about willpower 

scale (Job, 

Dweck, & 

Walton, 2010) 
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People can do things differently, but their self-control is something about them that can’t 

really be changed R 

The truth is, people have little control over whether they can develop or change their self-

control R 

If you put in the effort, you do a lot to change or develop your self-control 

Impulsive 

eating 

Please indicate how often you do the following activities: 

Snacking on junk food 

Eating unhealthy snacks 

Consuming more food than I should 

Eating when I am not hungry 

1 = never, 5 = all of 

the time 

Scale developed 

for the current 

study 

Impulsive 

drinking 

Please indicate how often you do the following activities: 

Getting drunk 

Binge drinking 

Drinking hard liquor 

Drinking beer 

Drinking wine 

1 = never, 5 = all of 

the time 

Scale developed 

for the current 

study 

Exercise 

avoidance 

Please indicate how often you do the following activities: 

Avoiding physical exercise 

Remaining physically inactive 

Avoiding working out (e.g., jogging, going to the gym, etc.) 

Do things that are not very active (e.g., watching TV, sitting around, taking a nap, etc.) 

1 = never, 5 = all of 

the time 

Scale developed 

for the current 

study 

Alcohol 

consumption 

How many units (standard drinks) did you consume last week? 

How many units (standard drinks) did you consume two weeks ago? 

How many units (standard drinks) did you consume three weeks ago? 

How many units (standard drinks) did you consume four weeks ago? 

Open-ended 

response 

Caudwell & 

Hagger (2015) 

Watching diet In the course of the past two weeks, how often have you watched your diet? 

I watched my diet in the past two weeks with the following regularity 

1 = never, 6 = 

every day 

Hagger, 

Chatzisarantis & 

Harris (2006) 

Physical 

activity 

In the course of the past two weeks, how often have you participated in vigorous physical 

activity for 20 minutes at a time? 

I engaged in vigorous physical activity for 20 minutes at a time the past two weeks with the 

following regularity 

1 = never, 6 = 

every day 

Hagger, 

Chatzisarantis & 

Harris (2006) 

Note. R = Item is reverse scored; BIS = Barratt impulsiveness scale. 
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Information Provided for Behavioural Measures 

 

Watching diet 

 
This part of the survey asks you about your opinions about watching your diet over the two 

weeks. Watching your diet includes any of the following activities: cutting down on sugary 

foods (e.g. sweets, soft drinks, chocolate); cutting down on fatty foods (e.g. butter, bacon, 

chips); forbidding snacks between meals; decreasing food intake in general by eating lighter 

meals, not having seconds and not overeating; taking diet pills, liquid diet formula, or 

medications to control weight; eating lots of diet foods (e.g. reduced calorie salad dressing, diet 

soft drinks etc.); fasting i.e. purposefully skipping one or more meals. It does not necessarily 

imply being on a specific diet or dietary programme. Everyone feels differently about this so 

there are no right or wrong answers, we are interested in your opinions. Do not spend too long 

on any one statement and give the response that best describes your feelings. All responses are 

strictly confidential, and please answer all the questions. 

 
Alcohol consumption 

 

The following questions will ask how many units of alcohol you have consumed in the last 

four weeks. To help you answer, here is a reminder of what a unit of alcohol is…  

 

 
1 small 

glass of 

wine 

 1 glass or 

sherry or 

port 

 1 single 

whiskey, gin, 

or brandy 

 Half pint 

of beer 

or cider 

 Quarter pint 

of ‘super 

strength’ 

 1 unit of 

alcohol 

 

Physical activity participation 

 

This part of the survey asks you about your physical activity participation in the past two weeks. 

Vigorous physical activities are sports and active pass times that raise your heart rate/pulse and 

make you breathe deeply. Everyone feels differently about this so there are no right or wrong 

answers, we are interested in your opinions. Do not spend too long on any one statement and 

give the response that best describes your feelings. All responses are strictly confidential, and 

please answer all the questions. 
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Appendix S2 

Development of Self-Control Implicit Association Test 

 

Initial Item Pool 

We developed a measure of implicit self-control using an implicit association test. In 

the first instance, we needed to produce a list of stimulus words representing the target 

concepts of self-control and impulsivity. We selected impulsivity as the opposing concept 

given importance of impulse control to self-control is demonstrated by consistent correlations 

between measures of trait self-control, impulsive behaviour, and measures of impulsivity 

(Allom, Panetta, Mullan, & Hagger, 2016; de Ridder, Lensvelt-Mulders, Finkenauer, Stok, & 

Baumeister, 2012; Tangney, Baumeister, & Boone, 2004). We developed a long list of 

candidate words representing the self-control and impulsivity concept categories based on a 

content analysis of existing measures of self-control (e.g., Brown, Miller, & Lawendowski, 

1999; Grasmick, Tittle, Bursik Jr., & Arneklev, 1993; Tangney et al., 2004), and similar 

personality traits such as self-discipline and impulsivity (e.g., Caci, Nadalet, Baylé, Robert, & 

Boyer, 2003; Patton, Stanford, & Barratt, 1995). This approach was augmented with 

additional items based on definitions of self-control and impulsivity in reviews and 

definitions of the construct (see Kross & Guevarra, 2012). The long list of candidate stimuli 

for each category are presented in Table B1. 

Pilot Study 

In order to identify items that most closely represented the concept categories, we 

conducted a brief pilot study. Undergraduate students (N = 44; male, n = 29, female, n = 15; 

M age = 24.25, SD = 7.43) from Curtin University, Perth, Australia were presented each item 

on the list, and were asked to rate each item according to how closely they represented the 

concept categories of self-control and impulsivity. Items for each concept were preceded with 

a definition of the appropriate target concept via the following instructions: 
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“In this survey you will be presented with a series of words and asked to rate 

how much they are representative a particular target idea or concept. By 

representative we mean how well the word fits or closely matches the target 

concept. 

For the first set of words, the target concept is self-control. Self-control is a 

person’s ability to control their impulses, temptations, ticks, and emotions. It is 

also considered an ability to persevere for a long time on tasks to achieve 

something meaningful (e.g., studying for an exam). For the following set of 

words, please rate using the scales provided how close or representative each 

word is for the target concept of self-control. 

For the next set of words, the target concept is impulsiveness. Impulsiveness is 

the tendency to act on impulse and how likely someone is to act rashly without 

thinking of consequences, to ‘give in’ to temptations, and to act on emotions or 

‘gut feelings’. For the following set of words, please rate using the scales 

provided how close or representative each word is for the target concept of 

impulsiveness.” 

Participants completed their responses in an online survey on four-point scales (1 = 

very unrepresentative and 4 = very representative). 

Descriptive statistics for participants’ representative ratings of candidate stimulus items 

are provided in Table B1. We ranked items according to their mean representativeness and 

selected the top 10 items in each concept category as the final set of stimulus words for the 

implicit association test. After discussion among the study team, one item ranked in the top 

10 for the impulsivity concept (“free”) was considered insufficiently precise in capturing the 

target concept and was dropped and replaced with the next highest ranked item 

(“unthinking”). Items for the attribute categories were selected from previous implicit 
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association tests (Keatley, Clarke, & Hagger, 2013; Levesque & Brown, 2007). We opted to 

use “self” and “other” rather than “good” and “bad” attribute categories, as self-control is an 

intrapersonal quality (i.e., a trait or individual difference) rather than an external object (e.g., 

flowers, insects). The selected words were used as stimuli for an implicit association test 

(Greenwald, McGhee, & Schwartz, 1998), see Table B2. 
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Table S2.1 

Candidate and Selected Target Concept Category Items Sets for Self-Control Implicit 

Association Test with Representiveness Scores from Pilot Study Sample 

Target concept category: Self-control  Target concept category: Impulsiveness 

Item M SD  Item M SD 

Self-Regulation* 3.422 0.812  Impulsive* 3.705 0.734 

Willpower* 3.400 0.809  Spontaneous* 3.326 0.778 

Self-Restraint* 3.400 0.751  Hasty* 2.841 0.914 

Discipline* 3.333 0.769  Instinctive* 2.659 0.963 

Restraint* 3.295 0.734  Careless* 2.523 0.876 

Control* 3.244 0.679  Unpredictable* 2.465 0.827 

Determination* 2.911 0.925  Erratic* 2.409 0.972 

Self-Mastery* 2.909 1.030  Free† 2.395 0.955 

Will* 2.711 1.014  Rash* 2.386 0.895 

Perseverance* 2.659 0.963  Intuitive* 2.386 0.868 

Strength 2.644 0.981  Unthinking* 2.364 0.917 

Resolve 2.636 0.917  Automatic 2.318 1.029 

Concentration 2.545 0.926  Temperamental 2.295 0.930 

Focused 2.511 0.944  Volatile 2.256 0.819 

Drive 2.455 0.926  Impetuous 2.190 0.773 

Tenacity 2.432 0.846  Involuntary 2.000 0.889 

Planned 2.395 1.050  Fickle 1.837 0.754 

Resolute 2.364 0.810     

Considered 2.295 0.851     

Steadfast 2.256 0.848     

Stamina 2.222 1.064     

Fortitude 2.200 0.815     

Firmness 2.182 0.995     

Cautious 2.182 0.995     

Single-Minded 2.133 0.894     

Stubborn 2.068 1.043     

Toughness 2.044 0.952     

Backbone 2.023 1.067     

Fearless 2.023 0.976     

Grit 2.000 1.000     

Nerve 1.977 0.952     

Guts 1.956 0.928     

Hardiness 1.818 0.870     

Drill 1.595 0.885     

Note. *Item selected for inclusion in target category set for IAT; †Item excluded as it was 

considered ambiguous or unrepresentative of target category, replaced with next highest 

ranked item. 
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Table S2.2 

Target Concept Category and Attribute Category Stimulus Item Sets for Self-Control Implicit 

Association Test 

Target concept category  Attribute category 

Self-control Impulsivity  Self Other 

Self-Regulation Impulsive  I Other 

Willpower Spontaneous  Me They 

Self-Restraint Hasty  My Them 

Discipline Instinctive  Mine Their 

Restraint Careless  Self Theirs 

Control Unpredictable    

Determination Erratic    

Self-Mastery Rash    

Will Intuitive    

Perseverance Unthinking    
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Appendix S3 

Example Stimulus Trials for the Self-Control Implicit Association Test 

 

 

 
Figure C1. Example stimulus trial display from test block 3. The correct responses in this 

case would be a left-hand key press. 

 

 
Figure C2. Example stimulus trial display from test block 5, in which the target concept 

categories have been reversed compared to Figure D1, above. The correct response in this 

case would be a right-hand key press. 
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Appendix S4 

Full Results of Path Analytic Models Regressing Each Behaviour on Implicit Self-Control, 

Trait Self-Control, Beliefs in Self-Control, and Demographic Variables 

Behaviour Model Effect B 95%CI β p 

    LB UB   

Impulsive 

eating 

1 Implicit self-control→Behaviour -0.274 -0.567 0.020 -.128 .068 

  Age→Behaviour -0.019 -0.033 -0.006 -.173 .006 

  Gender→Behaviour 0.291 0.076 0.505 .198 .008 

  Education→Behaviour 0.051 -0.171 0.273 .031 .653 

  Implicit self-control↔Gender -0.014 -0.043 0.014 -.078 .315 

  Implicit self-control↔Age 0.310 -0.027 0.646 .127 .071 

  Implicit self-control↔Education -0.002 -0.028 0.024 -.012 .881 

  Age↔Gender -0.280 -0.692 0.132 -.079 .183 

  Gender↔Education 0.049 0.013 0.086 .205 .007 

  Age↔Education 0.184 -0.311 0.679 .058 .467 

        

 2 Implicit self-control→Behaviour -0.133 -0.396 0.131 -.062 .324 

  Trait self-control→Behaviour -0.563 -0.723 -0.403 -.448 .000 

  Beliefs in self-

control→Behaviour 0.031 -0.071 0.133 .035 .551 

  Age→Behaviour -0.009 -0.024 0.006 -.080 .249 

  Gender→Behaviour 0.320 0.130 0.510 .217 .001 

  Education→Behaviour -0.031 -0.237 0.175 -.019 .768 

  Implicit self-control↔Beliefs in 

self-control 0.009 -0.035 0.053 .029 .691 

  Trait self-control↔Beliefs in self-

control 0.086 -0.001 0.173 .164 .054 

  Beliefs in self-control↔Gender -0.058 -0.146 0.030 -.131 .194 

  Beliefs in self-control↔Age 0.552 -0.192 1.297 .095 .146 

  Beliefs in self-control↔Education -0.062 -0.129 0.005 -.156 .071 

  Implicit self-control↔Trait self-

control 0.038 0.004 0.071 .174 .028 

  Implicit self-control↔Gender -0.014 -0.043 0.014 -.078 .315 

  Implicit self-control↔Age 0.310 -0.027 0.646 .127 .071 

  Implicit self-control↔Education -0.002 -0.028 0.024 -.012 .881 

  Trait self-control↔Gender -0.005 -0.053 0.042 -.017 .824 

  Trait self-control↔Age 0.933 0.110 1.755 .225 .026 

  Trait self-control↔Education -0.029 -0.070 0.012 -.104 .160 

  Age↔Gender -0.280 -0.692 0.132 -.079 .183 

  Gender↔Education 0.049 0.013 0.086 .205 .007 

  Age↔Education 0.184 -0.311 0.679 .058 .467 

        

 3 Implicit self-control→Trait self-

control 

0.296 0.037 0.556 .174 .025 

  Implicit self-control→Trait self-

control→Behaviour 

-0.167 -0.316 -0.018 -.078 .028 

        

Impulsive 

drinkinga 

1 Implicit self-control→Behaviour -0.462 -0.833 -0.092 -.180 .014 
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  Age→Behaviour -0.004 -0.021 0.012 -.031 .624 

  Gender→Behaviour -0.231 -0.592 0.130 -.131 .209 

  Education→Behaviour 0.051 -0.268 0.370 .026 .753 

        

 2 Implicit self-control→Behaviour -0.317 -0.654 0.019 -.124 .064 

  Trait self-control→Behaviour -0.566 -0.779 -0.353 -.376 .000 

  Beliefs in self-

control→Behaviour 

-0.139 -0.315 0.038 -.130 .123 

  Age→Behaviour 0.008 -0.007 0.024 .063 .284 

  Gender→Behaviour -0.228 -0.529 0.073 -.129 .137 

  Education→Behaviour -0.076 -0.363 0.212 -.038 .605 

        

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.168 -0.325 -0.010 -.065 .037 

        

Exercise 

avoidancea 

1 Implicit self-control→Behaviour -0.289 -0.698 0.120 -.116 .166 

  Age→Behaviour 0.006 -0.011 0.024 .048 .481 

  Gender→Behaviour 0.540 0.316 0.764 .315 .000 

  Education→Behaviour 0.035 -0.247 0.317 .018 .807 

        

 2 Implicit self-control→Behaviour -0.157 -0.558 0.245 -.063 .444 

  Trait self-control→Behaviour -0.521 -0.733 -0.310 -.357 .000 

  Beliefs in self-

control→Behaviour 

-0.055 -0.210 0.100 -.053 .488 

  Age→Behaviour 0.017 0.001 0.033 .130 .042 

  Gender→Behaviour 0.554 0.344 0.764 .324 .000 

  Education→Behaviour -0.063 -0.317 0.191 -.033 .628 

        

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.155 -0.308 -0.001 -.062 .048 

        

Watching 

dieta 

1 Implicit self-control→Behaviour 0.258 -0.312 0.828 .067 .375 

  Age→Behaviour 0.011 -0.022 0.044 .054 .517 

  Gender→Behaviour -0.002 -0.413 0.409 -.001 .994 

  Education→Behaviour -0.574 -0.981 -0.167 -.193 .006 

        

 2 Implicit self-control→Behaviour 0.118 -0.454 0.689 .030 .687 

  Trait self-control→Behaviour 0.556 0.208 0.904 .245 .002 

  Planning→Behaviour 0.023 -0.212 0.258 .015 .845 

  Beliefs in self-

control→Behaviour 

0.000 -0.036 0.036 .000 .998 

  Age→Behaviour -0.022 -0.415 0.371 -.008 .913 

  Gender→Behaviour -0.479 -0.881 -0.076 -.161 .020 

        

 3b Implicit self-control→Trait self-

control→Behaviour 

0.165 -0.015 0.344 .043 .072 
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Alcohol 

consumptiona 

1 Implicit self-control→Behaviour -2.516 -4.763 -0.268 -.158 .028 

  Age→Behaviour 0.029 -0.081 0.140 .035 .603 

  Gender→Behaviour -2.073 -4.520 0.374 -.189 .097 

  Education→Behaviour 1.172 -0.929 3.272 .096 .274 

        

 2 Implicit self-control→Behaviour -1.692 -3.723 0.339 -.106 .102 

  Trait self-control→Behaviour -3.227 -4.640 -1.815 -.345 .000 

  Planning→Behaviour -0.571 -1.655 0.513 -.086 .302 

  Beliefs in self-

control→Behaviour 

0.099 -0.012 0.209 .118 .080 

  Age→Behaviour -2.023 -4.199 0.153 -.185 .068 

  Gender→Behaviour 0.505 -1.365 2.375 .041 .597 

        

 3b Implicit self-control→Trait self-

control→Behaviour 

-0.956 -1.891 -0.022 -.060 .045 

        

Physical 

activitya 

1 Implicit self-control→Behaviour 0.606 -0.017 1.229 .145 .057 

  Age→Behaviour -0.007 -0.036 0.022 -.032 .635 

  Gender→Behaviour -0.858 -1.242 -0.474 -.299 .000 

  Education→Behaviour -0.106 -0.572 0.360 -.033 .656 

        

 2 Implicit self-control→Behaviour 0.514 -0.108 1.136 .123 .105 

  Trait self-control→Behaviour 0.357 0.011 0.704 .146 .043 

  Beliefs in self-

control→Behaviour 

0.114 -0.136 0.363 .065 .373 

  Age→Behaviour -0.015 -0.045 0.014 -.070 .306 

  Gender→Behaviour -0.856 -1.249 -0.463 -.298 .000 

  Education→Behaviour -0.019 -0.476 .438 -.006 .936 

        

 3b Implicit self-control→Trait self-

control→Behaviour 

0.106 -0.031 0.243 .025 .131 

Note. aParameter estimates, confidence intervals and test statistics for the correlations among 

constructs for all models for this behaviour are identical to those in Model 1; bThe parameter 

estimate, confidence intervals and test statistics for the direct relationship between implicit 

self-control and trait self-control for this behaviour is identical to those in Model 1. B = 

Unstandardized parameter estimate; 95% CI = 95% confidence intervals of unstandardized 

parameter estimate; LB = Lower bound of 95% CI; UB = Upper bound of 95% CI; β = 

Standardized parameter estimate. 
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Appendix S5 

Results of Moderated Path Analytic Models 

 

Table S5.1 

Results of Moderated Path Analytic Models Regressing Each Behaviour on Trait Self-

Control, Self-Control Beliefs, Demographic Variables, and the Trait Self-Control x Self-

Control Beliefs Interaction 

Behaviour Effect B 95%CI β p 

   LB UB   

Impulsive 

eating 

Trait self-control (c) -0.578 -0.741 -0.413 -.466 .000 

 Gender 0.316 0.105 0.513 .211 .002 

 Age -0.010 -0.027 0.006 -.091 .202 

 Education -0.023 -0.229 0.168 -.015 .821 

 Self-control beliefs (c) 0.026 -0.075 0.144 .029 .648 

 Trait self-control x self-control 

beliefs 

0.039 -0.096 0.170 .030 .557 

 Conditional effect (-1SD) -0.602 -0.768 -0.453 -.496 .000 

 Conditional effect (Mean) -0.578 -0.741 -0.413 -.466 .000 

 Conditional effect (+1SD) -0.554 -0.747 -0.346 -.436 .000 

       

Impulsive 

drinking 

Trait self-control (c) -0.564 -0.766 -0.378 -.378 .000 

 Gender -0.294 -0.557 -0.049 -.163 .020 

 Age 0.002 -0.015 0.020 .013 .840 

 Education -0.058 -0.344 0.232 -.030 .681 

 Self-control beliefs (c) -0.118 -0.276 0.040 -.111 .148 

 Trait self-control x self-control 

beliefs 

0.324 0.054 0.551 .207 .010 

 Conditional effect (-1SD) -0.761 -1.032 -0.459 -.584 .000 

 Conditional effect (Mean) -0.564 -0.772 -0.375 -.378 .000 

 Conditional effect (+1SD) -0.367 -0.576 -0.192 -.171 .000 

       

Exercise 

avoidance 

Trait self-control (c) -0.499 -0.740 -0.283 -.340 .000 

 Gender 0.555 0.311 0.753 .313 .000 

 Age 0.013 -0.005 0.030 .101 .134 

 Education -0.019 -0.268 0.226 -.010 .880 

 Self-control beliefs (c) -0.053 -0.232 0.099 -.051 .511 

 Trait self-control x self-control 

beliefs 

0.166 -0.128 0.372 .108 .179 

 Conditional effect (-1SD) -0.600 -0.887 -0.300 -.448 .000 

 Conditional effect (Mean) -0.499 -0.740 -0.280 -.340 .000 

 Conditional effect (+1SD) -0.398 -0.644 -0.155 -.232 .001 

       

Watching diet Trait self-control (c) 0.537 0.138 0.890 .238 .004 

 Gender -0.062 -0.455 0.365 -.023 .765 

 Age 0.002 -0.036 0.038 .010 .917 

 Education -0.488 -0.885 -0.090 -.166 .016 

 Self-control beliefs (c) 0.025 -0.219 0.291 .016 .847 
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 Trait self-control x self-control 

beliefs 

-0.013 -0.458 0.384 -.005 .954 

 Conditional effect (-1SD) 0.544 0.091 0.962 .244 .014 

 Conditional effect (Mean) 0.537 0.142 0.890 .238 .004 

 Conditional effect (+1SD) 0.529 0.021 0.956 .233 .022 

       

Alcohol 

consumption 

Trait self-control (c) -3.460 -5.071 -2.201 -.371 .000 

 Gender -2.185 -4.300 -0.570 -.194 .019 

 Age 0.083 -0.012 0.245 .099 .185 

 Education 0.285 -1.413 2.075 .023 .754 

 Self-control beliefs (c) -0.431 -1.365 0.570 -.065 .374 

 Trait self-control x self-control 

beliefs 

1.094 -0.892 2.615 .111 .218 

 Conditional effect (-1SD) -4.124 -5.840 -2.590 -.482 .000 

 Conditional effect (Mean) -3.460 -5.093 -2.219 -.371 .000 

 Conditional effect (+1SD) -2.796 -5.084 -1.111 -.259 .004 

       

Physical 

activity 

Trait self-control (c) 0.349 -0.022 0.721 .142 .060 

 Gender -0.856 -1.323 -0.443 -.289 .000 

 Age -0.009 -0.042 0.023 -.041 .578 

 Education -0.116 -0.576 0.453 -.036 .645 

 Self-control beliefs (c) 0.105 -0.125 0.374 .060 .423 

 Trait self-control x self-control 

beliefs 

-0.198 -0.534 0.132 -.077 .257 

 Conditional effect (-1SD) 0.470 0.063 0.954 .219 .035 

 Conditional effect (Mean) 0.349 -0.016 0.724 .142 .060 

 Conditional effect (+1SD) 0.229 -0.208 0.621 .066 .261 

Note. B = Unstandardized parameter estimate; 95% CI = 95% confidence intervals of 

unstandardized parameter estimate; LB = Lower bound of 95% CI; UB = Upper bound of 

95% CI; β = Standardized parameter estimate; c = Mean-centered variable; SD = Standard 

deviation of the mean. 
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Table S5.2 

Results of Moderated Path Analytic Models Regressing Each Behaviour on Implicit Self-

Control, Self-Control Beliefs, Demographic Variables, and the Implicit Self-Control x Self-

Control Beliefs Interaction 

Behaviour Effect B 95%CI β p 

   LB UB   

Impulsive 

eating 

Implicit self-control (c) -0.271 -0.606 -0.004 -.130 .075 

 Gender 0.299 0.067 0.549 .197 .015 

 Age -0.019 -0.034 -0.006 -.171 .007 

 Education 0.047 -0.169 0.293 .029 .691 

 Self-control beliefs (c) -0.026 -0.158 0.112 -.029 .711 

 Implicit self-control x self-control 

beliefs 

-0.054 -0.453 0.311 -.021 .778 

 Conditional effect (-1SD) -0.225 -0.719 0.245 -.109 .340 

 Conditional effect (Mean) -0.271 -0.612 -0.002 -.130 .075 

 Conditional effect (+1SD) -0.317 -0.749 0.067 -.151 .125 

       

Impulsive 

drinking 

Implicit self-control (c) -0.458 -0.874 -0.079 -.183 .021 

 Gender -0.319 -0.602 -0.031 -.175 .029 

 Age -0.002 -0.017 0.017 -.017 .800 

 Education -0.002 -0.288 0.299 -.001 .988 

 Self-control beliefs (c) -0.187 -0.393 0.015 -.176 .065 

 Implicit self-control x self-control 

beliefs 

0.205 -0.382 0.743 .068 .478 

 Conditional effect (-1SD) -0.634 -1.439 0.030 -.250 .089 

 Conditional effect (Mean) -0.458 -0.864 -0.068 -.182 .021 

 Conditional effect (+1SD) -0.282 -0.781 0.266 -.115 .274 

       

Exercise 

avoidance 

Implicit self-control (c) -0.322 -0.702 0.041 -.133 .092 

 Gender 0.527 0.287 0.753 .299 .000 

 Age 0.007 -0.015 0.024 .054 .475 

 Education -0.013 -0.288 0.246 -.007 .923 

 Self-control beliefs (c) -0.112 -0.292 0.035 -.109 .174 

 Implicit self-control x self-control 

beliefs 

0.617 0.062 1.065 .212 .015 

 Conditional effect (-1SD) -0.850 -1.444 -0.269 -.344 .005 

 Conditional effect (Mean) -0.321 -0.707 0.048 -.132 .098 

 Conditional effect (+1SD) 0.209 -0.384 0.776 .079 .485 

       

Watching diet Implicit self-control (c) 0.236 -0.316 0.794 .063 .403 

 Gender -0.042 -0.467 0.402 -.015 .848 

 Age 0.010 -0.024 0.042 .050 .555 

 Education -0.502 -0.928 -0.096 -.170 .015 

 Self-control beliefs (c) 0.067 -0.169 0.346 .042 .620 

 Implicit self-control x self-control 

beliefs 

-0.607 -1.280 0.140 -.134 .096 

 Conditional effect (-1SD) 0.756 -0.001 1.649 .196 .079 
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 Conditional effect (Mean) 0.235 -0.330 0.800 .062 .414 

 Conditional effect (+1SD) -0.286 -1.110 0.528 -.071 .493 

       

Alcohol 

consumption 

Implicit self-control (c) -2.046 -4.888 -0.152 -.131 .087 

 Gender -2.446 -4.516 -0.510 -.215 .016 

 Age 0.040 -0.051 0.193 .048 .496 

 Education 0.817 -1.005 3.156 .067 .431 

 Self-control beliefs (c) -0.786 -2.080 0.382 -.119 .209 

 Implicit self-control x self-control 

beliefs 

-0.067 -3.662 3.161 -.004 .970 

 Conditional effect (-1SD) -1.989 -6.602 1.833 -.128 .360 

 Conditional effect (Mean) -2.046 -4.806 -0.135 -.131 .086 

 Conditional effect (+1SD) -2.104 -5.810 0.956 -.135 .204 

       

Physical 

activity 

Implicit self-control (c) 0.668 0.078 1.211 .164 .024 

 Gender -0.875 -1.295 -0.445 -.296 .000 

 Age -0.008 -0.039 0.022 -.038 .601 

 Education -0.031 -0.468 0.472 -.010 .896 

 Self-control beliefs (c) 0.161 -0.085 0.399 .094 .175 

 Implicit self-control x self-control 

beliefs 

-0.965 -1.655 -0.310 -.197 .005 

 Conditional effect (-1SD) 1.494 0.686 2.431 .361 .000 

 Conditional effect (Mean) 0.665 0.080 1.246 .164 .028 

 Conditional effect (+1SD) -0.163 -1.064 0.646 -.033 .707 

Note. B = Unstandardized parameter estimate; 95% CI = 95% confidence intervals of 

unstandardized parameter estimate; LB = Lower bound of 95% CI; UB = Upper bound of 

95% CI; β = Standardized parameter estimate; c = Mean-centered variable; SD = Standard 

deviation of the mean. 
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