
 

 

 

 

 

Incarcerated Individuals’ Self-Control: Changes across Incarceration and Relation to 

Post-Release Substance Dependence 

A Dissertation submitted in partial fulfillment of the requirements for the degree of 

Doctor of Philosophy at George Mason University 

by 

Shannon W. Schrader 

Master of Arts 

George Mason University, 2018 

Bachelor of Science 

George Mason University, 2015 

Director: June P. Tangney, University Professor 

Department of Psychology 

Spring Semester 2022 

George Mason University 

Fairfax, VA 



ii 

 

 

Copyright 2022 Shannon W. Schrader 

All Rights Reserved 

 



iii 

 

 

 

 

 

DEDICATION 

This project is dedicated to my mom. I did it! 



iv 

 

 

 

 

 

ACKNOWLEDGEMENTS 

This research was supported by several grants from the National Institute on Drug Abuse: 

Grant #F31DA048589 awarded to Shannon Schrader, and Grants #R01DA14694 and 

#R01DA038128 awarded to Drs. June P. Tangney and Jeffrey Stuewig. 

I would first like to thank my mentors, Drs. Tangney and Stuewig, for their support, 

guidance, and wisdom during graduate school. I would also like to thank my committee 

members, Drs. Tara Chaplin and Jerome Short for their feedback throughout the 

dissertation process.  

This dissertation would not have been possible without the participation of all the 

formerly incarcerated individuals who took the time to participate in this research study 

as well as the members – past and present – of the Human Emotions Research Lab who 

collected data for this project over many years. 

I would also like to express gratitude to the many constant supports in my life throughout 

graduate school including my cohort and lab-mates. A special thanks to Casey, Jenn, 

Paul, and Danielle for incessantly texting me, encouraging me, and sending me 

motivational memes. And to my dogs Mia and Munchy who provided much comedic 

relief between dissertation writing sessions. 

 



v 

 

 

 

 

 

TABLE OF CONTENTS 

Page 

List of Tables ..................................................................................................................... vi 

List of Figures ................................................................................................................... vii 

List of Abbreviations and Symbols.................................................................................. viii 

Abstract .............................................................................................................................. ix 

Chapter One: Introduction .................................................................................................. 1 

Chapter Two: How does self-control change over incarceration? Mean changes and 

predictors of individual differences ..................................................................................   3 

 Method………………………………………………………………………….. 12 

 Results.………………………………………………………………………….. 18 

 Discussion………………………………………………………………………. 24 

Chapter Three: In a high-risk sample of formerly incarcerated individuals: Does self-

control inhibit substance dependence, substance dependence impair self-control, or both?

............................................................................ ………………………………………...30 

 Method………………………………………………………………………….. 41 

 Results.………………………………………………………………………….. 45 

 Discussion………………………………………………………………………. 62 
References ......................................................................................................................... 64 

 

 

 

 

  



vi 

 

 

 

 

 

LIST OF TABLES 

Table Page 

Table 1 Descriptives for inhibitory and initiatory self-control…………………......…. ..18 

Table 2 Predictors of individual differences in change in inhibitory and initiatory self-

control………………………………………………………………………..…..21 

Table 3 Correlations between study variables………………………………...……..… .45 

Table 4 Model fit of final models of inhibitory self-control and substance dependence..50 

Table 5 Model fit of final models of initiatory self-control and substance dependence...55 

 

 

 



vii 

 

 

 

 

 

LIST OF FIGURES 

Figure Page 

Figure 1 Mean-level changes in inhibitory and initiatory self-control during 

incarceration……………..……………………………………………….......…. 19 

Figure 2 Hypothesized models…………… …………………………………….......….. 46 

Figure 3 Final baseline model of inhibitory self-control and substance dependence ….. 48 

Figure 4 Final model of inhibitory self-control and substance dependence…….......….. 51 

Figure 5 Final baseline model of initiatory self-control and substance dependence..….. 53 

Figure 6 Final model of initiatory self-control and substance dependence….….......….. 54 

 

 



viii 

 

 

 

 

 

LIST OF ABBREVIATIONS AND SYMBOLS 

Alpha…………………………………………………………………………………….. α 

Beta………………………………………………………………………………………. 

Chi-square………………………………………………………………………………..X2 

Chi-square change……………………………………………………………………...X2 

Correlation…………………………………………………………………………………r 

Degrees of freedom…………………………………………………………………….…df 

Degrees of freedom change…………………………………………………………..…df 

F statistic…………………………………………………………………………………..F 

Mean……………………………………………………………………………………...M 

Number of participants……………………………………………………………………N 

P value……………………………………………………………………………………..p 

Standard deviation……………………………………………………………………….SD 

Structural equation modeling………………………………………………………….SEM 

 

 



ix 

 

ABSTRACT 

INCARCERATED INDIVIDUALS’ SELF-CONTROL: CHANGES ACROSS 

INCARCERATION AND RELATION TO POST-RELEASE SUBSTANCE 

DEPENDENCE 

Shannon W. Schrader, Ph.D. 

George Mason University, 2022 

Dissertation Director: Dr. June P. Tangney 

 

Self-control reflects the capacity to control, modify, or override impulses in favor 

of behavior that will further long-term goals (Baumeister & Heatherton, 1996). Self-

control has received deserved attention in the scientific literature for decades. Deficits in 

self-control are linked to a wide array of negative outcomes including substance misuse, 

deviant behaviors, and unsafe sexual practices (see de Ridder et al., 2012 for a meta-

analysis). Historically across fields, self-control has been regarded as a unitary construct, 

most closely reflecting the ability to inhibit urges. Recently, however, research has begun 

to distinguish between two related but distinct dimensions of self-control – inhibitory 

self-control and initiatory self-control (de Ridder et al., 2011; Hoyle & Davisson, 2016).  

 Papers 1 and 2 examine the two dimensions of self-control in a longitudinal 

sample of adults involved in the criminal legal system. Paper 1 examined whether 

incarcerated individuals leave jail with more or less self-control than when they were 



x 

 

initially incarcerated. On average, both inhibitory and initiatory self-control increased 

during incarceration, with inhibitory self-control exhibiting greater increases than 

initiatory self-control. In addition to examining changes in self-control on average, Paper 

1 tested whether a range of psychological, social, and demographic variables predicted 

shifts in self-control. For inhibitory self-control, age predicted increases while Factor 2 

psychopathy, shame, antisocial features, anxiety, borderline features, and depression all 

predicted decreases. Regarding initiatory self-control, years of schooling predicted 

increases while shame, anxiety, borderline features, and depression all predicted 

decreases in initiatory self-control.  

Paper 2 utilized cross-lagged structural equation modeling to examine the 

directionality of the relationship between self-control and substance dependence across 

three timepoints. A unidirectional model in which self-control predicted subsequent 

substance dependence best explained this relationship. This unidirectional model fit best 

when considering both types of self-control – inhibitory and initiatory self-control. 

Results were consistent across males and females. The link between initiatory self-control 

and substance dependence was stronger for Black participants than White participants. 

Overall, results suggest that jail-based interventions to maximize both dimensions 

of self-control could be worthwhile. In addition, individuals could be prioritized for 

certain interventions based on whether their specific self-control deficit lies in inhibitory 

self-control or initiatory self-control. 
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CHAPTER ONE: INTRODUCTION 

 Self-control is the capacity for one to control, modify, or override impulses in 

favor of behavior that will further their long-term goals (Baumeister & Heatherton, 

1996). Self-control requires deliberate control over emotions, thoughts, and behavior. 

Self-control is a predictor of important outcomes across a variety of domains. High self-

control is considered desirable and is consistently linked to positive outcomes from 

academic success, lower rates of alcohol abuse, better psychological adjustment, and 

higher quality interpersonal relationships (see de Ridder et al., 2012 for a meta-analysis), 

while self-control deficits are linked to substance misuse (e.g., Zavala & Kurtz, 2017) 

and criminal behaviors (Pratt & Cullen, 2000).  

 Historically, self-control has been considered a unitary construct, closely 

reflecting the ability to inhibit urges and impulses. However, recent research 

distinguishes between two related but distinct dimensions of self-control – inhibitory self-

control and initiatory self-control (de Ridder et al., 2011; Hoyle & Davisson, 2016). 

Inhibitory self-control is to not do something – to override impulses and urges toward 

attractive but goal-inconsistent behaviors. Initiatory self-control is to do something – to 

engage in and persist at typically unpleasant or difficult goal-consistent behaviors even in 

the face of adversity, setbacks, or temptations. 
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 In this dissertation, I took into account the distinction between the two dimensions 

of self-control and investigated two different questions. Paper 1 examined how self-

control changed over the period of incarceration and predictors of individual differences 

in self-control shifts. These analyses investigated changes over incarceration on average. 

There were substantial individual differences in self-control change, so a range of 

predictors of individual differences were also examined.  

Paper 2 investigated the directionality of the relationship between self-control and 

substance dependence over time. Self-control deficits have been consistently linked to 

substance use, but research had yet to examine “What predicts what?” Paper 2 examined 

whether self-control predicts future substance dependence, substance dependence impairs 

self-control, or whether self-control and substance dependence both predict each other. 

Paper 2 was the first study to take into account the two dimensions of self-control in a 

cross-lagged model of self-control and substance dependence. 

Findings from both papers have important implications, especially in intervention 

development and clinical practice. Individuals may benefit from treatment that 

encompasses multiple treatment targets (e.g., self-control capacity and traditional 

substance use treatment). Further, individuals could be prioritized to self-control 

interventions based on where their self-control deficit lies.  
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CHAPTER TWO: HOW DOES SELF-CONTROL CHANGE OVER 

INCARCERATION? MEAN CHANGES AND PREDICTORS OF INDIVIDUAL 

DIFFERENCES 

 Deficits in self-control are linked to outcomes that are particularly salient to 

incarcerated samples (e.g., substance use, recidivism.) The current study examines 

whether inmates leave jail with more or less self-control than when initially incarcerated. 

In addition, this is a first attempt to identify individual-level predictors of change in self-

control over the period of incarceration. A more fine-grained understanding of predictors 

of shifts in self-control could help inform self-control interventions for incarcerated 

individuals by identifying who is likely to experience decrements in self-control during 

incarceration and prioritize them for self-control interventions.  

What is Self-Control? 

Self-control is defined as the capacity to control, modify, or override impulses 

or desires in favor of behavior that will further long-term goals (Baumeister & 

Heatherton, 1996). Self-control requires deliberate control over emotions, thoughts, and 

behaviors. Self-control challenges and failures are frequent in everyday life. For 

example, if one has a goal of maintaining sobriety, self-control can be used to resist 

urges to use drugs or self-control may be utilized to motivate attendance at an AA 

meeting even if the individual is feeling tired and unmotivated. 

Research indicates that high self-control is desirable and consistently linked to 

positive outcomes including better academic performance, lower rates of alcohol abuse, 

better psychological adjustment, higher self-esteem, and higher quality interpersonal 
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relationships (e.g., Duckworth & Seligman, 2005; Tangney et al., 2004; see de Ridder et 

al., 2012 for a meta-analysis). Self-control is also related to outcomes that are 

particularly salient to incarcerated individuals. For example, empirical research offers 

overwhelming support for a link between self-control deficits and substance misuse 

(e.g., Ford & Blumenstein, 2013; Zavala & Kurtz, 2017). Self-control has also received 

deserved attention in research on criminal behavior.  A meta-analysis consisting of 21 

studies found that low self-control was associated with crime and analogous behaviors, 

thereby supporting this notion (Pratt & Cullen, 2000). In addition to an understanding 

of self-control’s relationship to various outcomes, how self-control develops over time 

has also been of interest to researchers. 

How Does Self-Control Develop Over Time in General? 

The self-control change literature is largely dominated by two influential theories 

of self-control development – one from criminology and one from psychology. The 

stability hypothesis was posited by criminologists Gottfredson and Hirschi in their 

landmark work A General Theory of Crime (1990). Though historically there has been 

some confusion amongst researchers on exactly what Gottfredson and Hirschi (1990) 

were theorizing in regards to self-control stability, the field now generally agrees on the 

following tenets: 1) once established between ages 8-10, relative rankings of self-control 

between individuals are stable over time; 2) while between-individual rankings in self-

control remain constant, within-individual changes can occur; and 3) within-person 

changes will reflect gradual increases, but not decreases, in self-control. In sum, the 

stability hypothesis posits that there is relative stability in self-control across the lifespan 
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but not necessarily absolute stability (Gottfredson & Hirschi, 1990). According to 

Gottfredson and Hirschi, mean-level changes may occur over time and would only reflect 

monotonous increases. 

A second influential theory regarding the development of self-control comes from 

psychology.  The strength model of self-control (Muraven et al., 1999) likens self-control 

capacity to a muscle. That is, self-control can be strengthened via meaningful effort or 

“exercise”, much like a muscle. Also akin to a muscle, utilizing self-control can “tire” 

self-control, making it more difficult to rely on the resource in the immediate future 

(Baumeister et al., 2007; Muraven & Baumeister, 2000). The self-control strength theory 

has sparked an entire line of empirical research (see Baumeister et al., 2006 for a 

discussion). According to the strength model, self-control changes over time and these 

changes are influenced by the extent to which one draws upon and enacts self-control in 

their lives, thereby strengthening their self-control “muscle”. Drawing from the self-

control strength model, mean-level changes in self-control might occur over time as one 

strengthens their self-control muscle from exercising their self-control capacity in the 

course of their day-to-day life. 

 Research has typically examined self-control changes in childhood and 

adolescence (e.g., Jo & Bouffard, 2014; Vazsonyi & Jiskrova, 2018) while little empirical 

research has assessed self-control changes in adulthood. The research that has been 

conducted on self-control changes in adult samples is mixed on whether self-control 

increases, decreases, or remains stable over time. When considering the evidence 

together, the overall picture points toward self-control increasing over time. For example, 
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Turner and Piquero (2002) examined self-control changes from childhood to early 

adulthood in a sample of 513 individuals, finding evidence for increases in self-control 

over time. Many of the studies examining self-control changes in adulthood have 

limitations that limit the confidence in the generalizability of the results. In addition, 

Arneklev and colleagues (1998) examined self-control at two timepoints in a sample of 

college students (n = 127), utilizing paired samples t-tests, correlations, and HLM. While 

these findings suggest self-control is overall a stable construct, the two timepoints self-

control was assessed at were only about four months apart. Further, Billen and colleagues 

(2019) assessed self-control in a forensic psychiatric inpatient sample. Latent growth 

models examined self-control trajectories over time, showing multiple trajectories with 

the majority of individuals (89%) improving in self-control. However, the measure of 

self-control used were two items from the HKT-R, a structured clinician-derived 

assessment risk tool, which measured impulsivity and coping skills rather than self-

control. In sum, limitations of the literature investigating self-control change in adulthood 

range from short assessment periods (e.g., Arneklev et al., 1998), utilizing samples of 

primarily white college students, who are apt to be high in self-control (e.g., Arneklev et 

al., 1998), and inconsistency in the operationalization of self-control (e.g., Billen et al., 

2019).  

How Does Self-Control Change During Incarceration? 

 The self-control change literature has overwhelmingly been conducted with 

community samples. The current study examines how self-control changes during the 

period of incarceration. The period of incarceration is markedly different compared to 
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time spent in the community. Thus, changes in self-control observed in the community 

may not parallel changes in self-control in a jail environment. It is hypothesized that 

inhibitory and initiatory self-control will differentially change during incarceration due to 

characteristics of the jail environment. More specifically, we anticipate that inhibitory 

self-control will increase over the period of incarceration, as the strength model of self-

control suggests that self-control can be strengthened via frequent use or “exercise”, 

much like a muscle (Muraven et al., 1999). Jails are highly regimented environments, 

requiring frequent inhibition of urges and impulses (e.g., overriding the urge to yell at jail 

staff or fight with your cellmate). In addition, jail is an environment in which there is less 

opportunity to pursue long-term goals that require persistence to achieve. Drawing from 

the strength model of self-control, it is hypothesized that initiatory self-control will 

deteriorate during incarceration, much like a muscle atrophying due to lack of use.  

 To our knowledge, only two empirical studies have examined self-control change 

over the period of incarceration with mixed results. Both of these studies were conducted 

with prison inmates rather than jail inmates. In a study of 113 prison inmates, self-control 

decreased over a period of about six months in both a boot camp treatment group and a 

treatment as usual (TAU) group (Mitchell & MacKenzie, 2006). A second study of 37 

male prison inmates, which operationalized self-control as a combination of impulsivity 

and inhibition, found increases in impulsivity but no changes in inhibition over a three-

month period (Meijers et al., 2018). While these were noble first efforts at examining 

self-control changes during incarceration, these two studies included prison inmates 

rather than jail inmates. Jails and prisons are inherently different environments within the 
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criminal legal system. Individuals do not enter directly into prisons; instead, they enter 

through local jails. Thus, entry into the local jail is the onset of incarceration for inmates 

and individuals already have jail experience by the time they arrive at a prison facility. 

Some individuals serve their entire sentence at the jail (typically if the sentence is less 

than one year) while others are later transferred to a longer-term prison to complete their 

sentence. Due to this distinction, prison studies are examining self-control in the midst of 

a long sentence. It is especially important to expand this research to jail samples to 

capture self-control changes from the initial onset of incarceration. Studying self-control 

changes during a jail incarceration will allow the unique opportunity to examine self-

control across the entire duration of incarceration rather than a slice of a long prison 

incarceration.  

Individual Differences in Change: Who Improves and Who Deteriorates in Self-

Control Across Incarceration?  

 In addition to examining changes in self-control on average, the current study will 

explore who is likely to experience increases or decreases in the two dimensions of self-

control during incarceration. The current study will be a first attempt at examining a 

range of potential predictors of self-control change during incarceration including 

demographic characteristics, criminal justice factors, moral emotions, criminogenic 

thinking, mental health symptoms, and substance dependence symptoms in the year prior 

to incarceration. These predictor variables were selected based on theory for a suite of 

papers examining individual differences in changes during incarceration (Folk et al., 

2019; Moore et al., 2018; Tangney et al., 2016). 
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Some studies of non-correctional samples have considered demographic 

predictors (i.e., gender, age) of individual differences in change in self-control, primarily 

among adolescents. Regarding gender as a potential predictor, research indicates similar 

developmental trajectories in self-control for male and female adolescents (Jo & 

Bouffard, 2014; Vazsonyi & Jiskrova, 2018). When considering age as a predictor, age 

was not related to changes in self-control in a study of youths spanning a six-year period 

(Jo & Armstrong, 2018).  

In short, empirical research on individual differences in changes in self-control is 

limited and has largely focused on demographic characteristics. The current study will 

test whether a range of psychological, social, and demographic variables including age 

and gender predict shifts in self-control. While this is largely exploratory, it is possible to 

make several hypotheses. Participating in jail-based treatment may predict increases in 

self-control. Despite initial cynicism from Gottfredson and Hirschi (1990) positing self-

control would be impervious to intervention, the recent treatment literature suggests that 

self-control may indeed be malleable. For example, adaptations of mindfulness-based 

stress reduction (MBSR) interventions (Canby et al., 2015) and physical exercise 

regimens (Oaten & Cheng, 2006) have been associated with an increase in self-control 

(see Friese et al., 2011 for more detail on self-control interventions). Based on these 

findings, it is expected that participation in jail-based treatment and services will predict 

an increase in self-control over the period of incarceration. 

 Pre-incarceration substance dependence symptoms may predict decreases in self-

control by impacting inhibitory control abilities and certain areas of the brain associated 



10 

 

with self-control (e.g., the prefrontal cortex; Crews & Boettiger, 2009). For example, 

higher substance dependence may predict a small magnitude of self-control change due to 

permanent changes in the brain. On the other hand, higher substance dependence may 

predict large increases in self-control as incarceration (and the accompanying sobriety) 

allows self-control strength to replenish.  

 Mental health symptoms may also serve as predictors of change in self-control 

over the period of incarceration. Researchers theorize that experiencing negative affect is 

very taxing and can lead to self-control depletion effects (Muraven, Tice, & Baumeister, 

1998). Empirical evidence supports this notion, finding that increased demands during 

the day – including feelings of stress and controlling emotions – were associated with less 

success in enacting self-control at a later timepoint (Muraven et al., 2005). Drawing upon 

these findings, painful mental health symptoms including symptoms of depression and 

anxiety and borderline features may predict decreases in self-control due to such 

depletion effects.  

 The moral emotions of shame- and guilt-proneness will also be tested as 

predictors of self-control change during incarceration. Shame and guilt are often used 

interchangeably but they are distinct emotions and have differential implications for 

behavior (Tangney & Dearing, 2002). Shame is considered the more painful emotional 

experience and is associated with hiding whereas guilt motivates the individual to engage 

in reparative action (Baumeister et al., 1995). Due to these differences in action 

tendencies, guilt-proneness may predict increases in self-control, as guilt-prone 

individuals enact self-control as a way to engage in reparative action, make amends, and 
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“right their wrongs”. The same pattern may not be observed for shame-proneness and 

perhaps even the inverse may be found (that shame-proneness predicts decreases in self-

control due to the depleting effect of shame).  

  Criminogenic thinking will also be tested as a predictor of change in self-control 

during incarceration. Using the National Longitudinal Survey of Youth-Child, Walters 

(2015) found that, during childhood, reactive criminal thinking did not predict low self-

control. However, this relationship did not examine criminal thinking predicting changes 

in self-control. The relationship between criminogenic thinking and self-control has yet to 

be examined in adult incarcerated samples longitudinally.  

Two Dimensions of Self-Control 

 Historically across fields, self-control has been regarded as a unitary construct, 

most closely reflecting the ability to inhibit urges. Recently, however, research has begun 

to distinguish between two related but distinct dimensions of self-control – inhibitory 

self-control and initiatory self-control (de Ridder et al., 2011; Hoyle & Davisson, 2016). 

Inhibitory self-control is to not do something – to override impulses and urges toward 

attractive but goal-inconsistent behaviors. Initiatory self-control is to do something – to 

engage in and persist at typically unpleasant or difficult goal-consistent behaviors even in 

the face of adversity, setbacks, or temptations. 

 In two undergraduate samples, de Ridder and colleagues (2011) identified a 

subset of items assessing inhibitory and initiatory self-control from the Brief Self-Control 

Scale (BSCS; Tangney et al., 2004). They discovered that a two-factor model of self-

control fit their data better than a single-factor model. Further, these two types of self-
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control were differentially linked to behavioral outcomes. More specifically, use of 

cigarettes and alcohol were more closely linked to inhibitory self-control than initiatory 

self-control, while time spent studying and exercising were more closely linked to 

initiatory self-control than inhibitory self-control.  

 The study of the two dimensions of self-control is still in its infancy. Research has 

not yet examined how the two dimensions of self-control change over time or explored 

individual differences that predict self-control shifts. The current study will substantively 

extend the literature in several ways including: 1) examining predictors of self-control 

changes in a unique setting – over the period of incarceration; 2) testing predictors in a 

high-risk, adult sample; and 3) considering two distinct dimensions of self-control – 

inhibitory and initiatory self-control. A more fine-grained understanding of predictors of 

shifts in self-control could help inform self-control interventions for incarcerated 

individuals. The findings of the current study can be used to better identify with whom to 

prioritize interventions to improve self-control, specifically among inmates poised to re-

enter the community. 

Method 

Participants  

 Data from 237 formerly incarcerated people were drawn from a larger 

longitudinal study (Tangney et al., 2007) composed of individuals recruited from a jail in 

a suburb of Washington, D.C. Selection criteria included: 1) arrested and held on at least 

one felony charge other than a probation violation; 2) held without bond or on bond of at 
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least $7,000; 3) assignment to the jail’s “general population”; and 4) sufficient English or 

Spanish language proficiency to complete study assessments.  

 Participants’ eligibility for phases was staggered because of rolling enrollment and 

because sentences – and hence release dates -- of participants varied considerably. Shortly 

before release into the community, researchers interviewed 164 of the 221 (74%) inmates 

eligible for a pre-release (PR) interview (conducted before release from the recruitment jail), 

157 of the 193 (81%) eligible for a pre-transfer (PT) interview (conducted before transfer from 

the recruitment jail to another facility), and 122 of the 189 (65%) eligible for a post-transfer-

pre-release (PTPR) interview (conducted before release from another jail facility). 

 Attrition analyses evaluated baseline differences on 34 variables comparing eligible 

individuals who were re-interviewed vs. those who were not (e.g., not found, refused). 

Variables were from domains including demographics (e.g. sex, education), mental health (e.g. 

schizophrenia, borderline), psychological (e.g. shame, self-control), criminality (e.g. criminal 

history, psychopathy), and substance dependence (e.g. alcohol, opiates). Of 34 background 

variables tested at each time point, there were very few differences at p<.05. Missed individuals 

tended to be younger (PTPR) and endorsed more symptoms of paranoia (PT, PTPR). Using a 

Bonferroni correction for Type I error, no differences were observed beyond those expected by 

chance. 

 The current study’s sample was diverse in terms of gender (69.2% male), race 

(45.6% Black, 35.9% White), and age (M = 32.82, SD = 10.16, range = 18 to 69). The 

average length of incarceration was about seven months. 

Procedure & Measures 
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 Recruitment and Consent. Shortly after incarceration and assignment to the 

jail’s general population, eligible participants were approached and provided information 

about the study. Participants were informed that their participation was entirely voluntary 

and would have no effect on their status at the jail or their release date. They were also 

informed that a Certificate of Confidentiality from the Department of Health and Human 

Services was obtained and all procedures were approved by the University’s Human 

Subjects Review Board.   

 Time 1 (Baseline). After consenting to participate, participants completed a 

baseline assessment consisting of computer-based questionnaires and face-to-face 

interviews (Time 1). Computer-based questionnaires were administered via a touch-

screen computer that presented items both visually and via audio to accommodate 

participants with limited reading proficiency. Time 1 measures were administered in 

private professional visiting rooms, such as those used by attorneys, and secure 

classrooms within the jail to ensure privacy and confidentiality. 

 Time 1 Measures. Participants were awarded a $15-18 honorarium for 

completion of the Time 1 assessment.1  

 Self-control. Self-control was assessed by the Brief Self-Control Scale (BSCS; 

Tangney, Baumeister, & Boone, 2004), which is a 13-item self-report measure. 

Participants indicated how well statements described them on a 5-point scale (1 = not at 

                                                 
1 Some participants completed an additional session assessing recognition of facial expressions (Hastings et 

al., 2008) and received an additional $3 for their participation. 
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all like me to 5 = very much like me). This measure has shown reliability and validity in 

the current sample (α = .85; Malouf et al., 2014).  

 In accordance with previous Confirmatory Factor Analysis (CFA) work 

conducted with this sample (Blalock et al., 2021), the current study broke down the 

BSCS into two subscales to reflect the multidimensionality of self-control. The inhibitory 

self-control subscale consists of 5 items (“I am good at resisting temptation”, “I have a 

hard time breaking bad habits” reverse-scored, “I do certain things that are bad for me if 

they are fun” reverse-scored, “I refuse things that are bad for me”, and “Sometimes I 

can’t stop myself from doing something even if I know it is wrong” reverse-scored), and 

the initiatory self-control subscale is composed of 3 items (“I am lazy” reverse-scored, “I 

have trouble concentrating” reverse-scored, and “I am able to work effectively toward 

long-term goals”). The subscales for inhibitory self-control and initiatory self-control 

were moderately correlated with each other at baseline (r = .52, p<.001). Internal 

consistencies were α=.80 for the inhibitory self-control subscale and α=.54 for the 

initiatory self-control subscale.  

 Demographics. Demographic predictors included participants’ self-reported age, 

race, and years of school completed. For race, we compared Black and White 

participants, as other racial groups were too small for meaningful comparisons.   

 Criminal justice factors. Prior criminal legal system experience was collected 

by jail staff at the time of classification via an interview. 14.7% had one or more prior 

experience(s) within the criminal legal system.  
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 Time incarcerated was calculated as the number of days incarcerated prior to the 

Time 2 interview (M = 213.47, SD = 106.04, range = 48-556). 

 Jail-based treatment and services was collected from records in the jail’s 

administrative database. Records included requests for treatment and services; attendance 

and completion records were not available in the database. Treatment and services 

included psychoeducational (e.g., parenting classes), substance use treatment (e.g., AA, 

NA), support groups, and forensic mental health services.  

 Substance dependence symptoms (alcohol, marijuana, and hard drug [cocaine 

and opiates]) in the year prior to incarceration was assessed via the Texas Christian 

University: Correctional Residential Treatment Form (TCU-CRTF; Simpson & Knight, 

1998). For each substance (alcohol, marijuana, and hard drug [cocaine and opiates]), 

participants rated the frequency with which they experienced dependence symptoms in 

the twelve months prior to assessment in domains according to DSM-IV-TR (American 

Psychiatric Association, 2000) criteria. Responses ranged from 0 = never to 4 = seven or 

more times. Responses were averaged within domain and a total score was computed by 

taking the mean across the seven domains (six in the case of marijuana, as withdrawal is 

not considered part of the criteria for dependence.) The score for the substance with the 

highest dependence symptom rating was utilized as the index of substance dependence 

symptoms. Cronbach’s alpha for all the dependence scales ranged from α=.92 to α=.99.  

 Mental health symptoms. Three clinical scales from the widely used, well-

validated Personality Assessment Inventory (PAI; Morey, 1991) were used to assess 

mental health symptoms: anxiety (ANX), depression (DEP), and borderline features 



17 

 

(BOR). The PAI is a self-report measure of psychopathology and personality. For each 

item, participants indicated how well statements described them on a 4-point scale where 

0 = false, not at all true and 3 = very true. The scales demonstrated good reliability (DEP 

α = .89; ANX α = .89; BOR α = .89). 

 Moral emotions. Guilt- and shame-proneness were assessed by the Test of Self-

Conscious Affect for Socially Deviant Populations (TOSCA-SD; Hanson & Tangney, 

1996). The TOSCA-SD is a scenario-based measure composed of 13 different scenarios. 

Participants rate how likely they would be to think, feel, or react on a 5-point scale where 

1 = not at all likely and 5 = very likely. Shame and guilt scales were created by averaging 

items across scenarios. Both scales were residualized to account for the other (e.g., to 

create shame-free guilt). The TOSCA-SD has demonstrated reliability in the current 

study’s sample (guilt α = .80; shame α = .71; Tangney et al., 2011). 

 Criminogenic thinking. Criminal thinking was assessed via the Criminogenic 

Cognitions Scale (CCS; Tangney et al., 2012). The CCS is a 25-item self-report measure 

that includes five domains that assess distinct features of criminogenic thinking: negative 

attitudes toward authority, notions of entitlement, short-term orientation, failure to take 

responsibility, and insensitivity to the impact of crime. Participants indicated how much 

they agreed or disagreed with each item on a scale from 1 = strongly disagree to 4 = 

strongly agree. Items were averaged to create a criminogenic cognitions total score. The 

CCS has demonstrated validity and reliability (α = .72; Tangney et al., 2012). 

 Time 2 (Pre-Release). Jail records were monitored and participants were re-

contacted for a Time 2 assessment just prior to release from jail. The BSCS measure of 
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self-control was re-administered at Time 2. Participants were awarded a $25 honorarium 

for completion of the Time 2 assessment. 

Results 

Mean level changes in self-control 

 See Table 1 for descriptive statistics. First, we assessed mean level changes in the 

two dimensions of self-control over the period of incarceration using a series of repeated 

measures ANOVAs. In addition to examining the main effect of time, an interaction term 

(type of self-control x time) was included to explore whether the amount of change 

depends on the type of self-control being examined.  

 

 

 

Table 1.  Descriptives for Inhibitory and Initiatory Self-Control 

 

 Inhibitory Self-Control  Initiatory Self-Control 

 

Baseline 

(Time 1) 

Pre-Release 

(Time 2) 

 

Baseline  

(Time 1) 

Pre-Release 

(Time 2) 

Mean (SD) 2.80 (.82) 3.09 (.81)  3.61 (.80) 3.74 (.81) 

Range 1.00 – 4.80 1.00 – 5.00  1.00 – 5.00 1.00 – 5.00  

Notes. N=237. 
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 Consistent with hypotheses, there was a statistically significant effect of time on 

inhibitory self-control, F(1, 236) = 39.935, p<.001, where inhibitory self-control 

increased during incarceration. Contrary to hypotheses, there was also a statistically 

significant effect of time on initiatory self-control, F(1, 236) = 6.467, p<.05, where 

initiatory self-control increased during incarceration. Further, there was a statistically 

significant interaction of type of self-control, F(1, 236) = 7.383, p<.01, ηp2 = .030, 

indicating that the amount of change depended on the type of self-control being 

examined. More specifically, inhibitory self-control exhibited greater increases than 

initiatory self-control over incarceration (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Mean-level Changes in Inhibitory and Initiatory Self-Control during 

Incarceration 
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Individual Differences in Changes in Self-Control 

 The results above indicated that, on average, both inhibitory and initiatory self-

control significantly increased over the course of incarceration, with greater increases in 

inhibitory self-control. Further, stability correlations suggest individual differences in 

change in both types of self-control during incarceration. Inhibitory self-control was 

moderately stable over incarceration r (237) = .63, p < .001, as was initiatory self-control 

r (237) = .59, p <.001.  

 We next examined variables that could predict individual differences in these 

shifts. To test predictors of change, difference scores (Time 2 – Time 1) were created for 

both types of self-control. To examine how these predictors related to changes in both 

types of self-control, hierarchical linear regressions were conducted using the change 

score as the criterion. The initial level of self-control was included as a control variable in 

each regression equation. This method of analysis addresses regression towards the mean 

wherein over repeated measurements, extreme scores (high or low) on a first 

measurement are likely to be followed by less extreme scores on subsequent 

measurements (Fitzmaurice, 2001). For example, to explore whether shame-proneness 

predicts changes in inhibitory self-control, Time 1 inhibitory self-control was entered as 

the control variable, shame-proneness was entered as the predictor, and the difference 

score reflecting changes in inhibitory self-control was used as the dependent variable.  
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 Table 2. Predictors of Individual Differences in Change in Inhibitory and Initiatory Self-

Control 

 
 

 
Inhibitory 

β 

Initiatory 

β 

 

Demographic Factors 

   

   Gender (Male)  -.129  -.035 

   Age .144* .078 

   Race (Black) .080 .047 

   Education .106 .199** 

   

Criminal Justice Factors   

   First Jail Experience .036 .042 

   Length of Incarceration .042 .015 

   Treatment and Services Enrollment .027 -.057 

   

Moral Emotion and Cognition Factors   

   Guilt-Proneness+ .116 .042 

   Shame-Proneness+ -.157** -.194** 

   Criminogenic Cognitions -.121 -.012 

   

Mental Health and Personality Factors  

   Psychopathy Factor 1 .041 .019 

   Psychopathy Factor 2 -.183** -.128 

   Antisocial Personality -.381** -.122 

   Borderline Features -.365** -.198** 

   Depression Symptoms -.318** -.277** 

   Anxiety Symptoms -.235** -.239** 

   Substance Dependence -.075 -.019 
 

Notes. **p < .01; *p<.05; Significance levels are reported after a B-H correction; Standardized beta coefficients 

are given. 

+Shame- and guilt-proneness are residualized scores.  

N=193-237. 

 

 

 Table 2 presents results for the hierarchical linear regressions. To reduce the 

likelihood of Type I error with multiple comparisons, Benjamini-Hochberg (B-H) 

corrections were applied to the analyses examining predictors of change (Benjamini & 
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Hochberg, 1995). Separate corrections were conducted for each type of self-control. 

Several predictors remained significant after applying B-H corrections. In the case of 

inhibitory self-control, age predicted increases while Factor 2 psychopathy, shame, 

antisocial features, anxiety, borderline features, and depression all predicted decreases. 

Regarding initiatory self-control, years of schooling predicted increases in self-control 

while shame, anxiety, borderline features, and depression all predicted decreases. 

  To parallel previous papers (e.g., Tangney et al., 2016; Folk et al., 2019), for 

significant effects, we conducted post-hoc analyses by creating subgroups based on the 

independent variable of interest. These analyses allowed us to investigate the magnitude 

and direction of self-control changes; for example, if one group increases while the other 

decreases or if they both increase in the same direction but to different extents. For 

dichotomous predictors that produced a significant finding following a B-H correction, 

mean difference scores for each group (e.g., males and females) were examined. For 

continuous variables that produced a significant finding after a B-H correction, mean 

difference scores are reported for the upper and lower third of the sample. 

 Regarding demographic predictors, age positively predicted changes in inhibitory 

self-control. Older individuals (i.e., 37 years and older) experienced sharper increases in 

inhibitory self-control (M = 0.42, SD = 0.72) than younger individuals (i.e., 25 years and 

younger; M = 0.29, SD = 0.62). Years of education significantly positively predicted 

changes in initiatory self-control. Individuals with more education (i.e., more than 12 

years) experienced sharper increases in initiatory self-control (M = 0.19, SD = 0.71) than 

those with less education (M = 0.03, SD = 0.76). The remaining demographic 



23 

 

characteristics (gender and race) were not associated with changes in either type of self-

control. 

 In regards to criminal justice factors, none of the predictors examined (e.g., 

criminal justice experience, length of incarceration, jail-based treatment) emerged as 

significant predictors of changes in either dimension of self-control. 

 Out of the moral emotions variables, shame-proneness significantly negatively 

predicted changes in inhibitory self-control for individuals low in shame-proneness (M = 

0.34, SD = 0.66) and individuals high in shame-proneness (M = 0.18, SD = 0.70). Shame-

proneness also significantly negatively predicted changes in initiatory self-control. A 

similar pattern was observed for individuals lower in shame-proneness (M = 0.17, SD = 

0.69) and individuals higher in shame-proneness (M = 0.08, SD = 0.86) for initiatory self-

control.  

 Several of the mental health and personality variables predicted changes in 

inhibitory and initiatory self-control. Factor 2 psychopathy significantly negatively 

predicted changes in inhibitory self-control for individuals lower in Factor 2 psychopathy 

(M = 0.31, SD = 0.61) and those higher in Factor 2 psychopathy (M = 0.28, SD = 0.82). 

Antisocial personality symptoms significantly negatively predicted inhibitory self-

control, with similar patterns in change for individuals lower in antisocial personality 

symptoms (M = 0.29, SD = 0.68) and individuals higher in antisocial personality 

symptoms (M = 0.29, SD = 0.72). Borderline personality features significantly negatively 

predicted changes in both inhibitory and initiatory self-control. For inhibitory self-

control, individuals low in borderline personality features increased to a lesser degree (M 
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= 0.27, SD = 0.69) than those high in borderline personality features (M = 0.30, SD = 

0.71). A similar pattern was observed for initiatory self-control for those lower in 

borderline personality features (M = 0.13, SD = 0.59) and those higher in borderline 

personality features (M = 0.20, SD = 0.73). Depression symptoms also significantly 

negatively predicted changes in both inhibitory and initiatory self-control. For inhibitory 

self-control, individuals low in depression symptoms showed sharper increases (M = 

0.37, SD = 0.74) than those high in depression symptoms (M = 0.25, SD = 0.67). For 

initiatory self-control, individuals low in depression symptoms (M = 0.05, SD = 0.63) and 

those high in depression symptoms (M = 0.09, SD = 0.74) showed minimal changes. 

Anxiety symptoms also significantly negatively predicted changes in both types of self-

control. Regarding inhibitory self-control, individuals lower in anxiety symptoms 

experienced sharper increases (M = 0.34, SD = 0.66) than those high in anxiety 

symptoms (M = 0.27, SD = 0.66). For initiatory self-control, individuals lower in anxiety 

symptoms (M = 0.08, SD = 0.61) and those higher in anxiety symptoms (M = 0.08, SD = 

0.82) showed minimal changes. 

Discussion 

 One important question that had yet to be examined prior to this study was how 

self-control changes over the period of jail incarceration. Do incarcerated individuals 

experience increases in self-control, decrements in self-control, or does their level of self-

control remain the same? Are there individual differences in changes in self-control, and 

if so, what predicts these shifts? The current study is the first to explore these questions 
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while also considering two distinct dimensions of self-control – inhibitory self-control 

(not to do something) and initiatory self-control (to do something.) 

On Average, Self-Control Increases During Incarceration 

 On average, both inhibitory and initiatory self-control increased over the period of 

incarceration. Further, inhibitory self-control increased to a greater degree than initiatory 

self-control. These findings may be explained by the self-control strength model. As 

hypothesized, the jail environment requires frequent use of inhibitory self-control, 

thereby strengthening one’s inhibitory self-control muscle. That initiatory self-control 

also increased – but to a smaller extent than inhibitory self-control – may suggest that 

there are less opportunities to practice initiatory self-control in jail, thus strengthening the 

initiatory self-control muscle less. Though it was hypothesized that initiatory self-control 

would decrease, the observed increase may also be due to the highly structured jail 

environment. For instance, individuals are necessarily forced to enact initiatory self-

control (to do something despite the urge not to) when they are given a specific time to 

get out of bed in the morning, eat meals, and return to their cells. This regimented 

structure may explain the unexpected increases in initiatory self-control.  

Individual Differences in Change 

 The current study also investigated a wide range of potential predictors of self-

control shifts. Several predictors remained significant after a correction for multiple 

comparisons. These predictors ranged from demographic characteristics to criminal 

justice factors to moral emotions and mental health symptoms.  

Demographic Predictors of Change 
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Regarding demographic characteristics, age and education predicted changes in 

self-control. More specifically, age predicted increases in inhibitory self-control. While 

this finding is not in line with previous research that age was unrelated to changes in self-

control in youths (Jo & Armstrong, 2018), it may be explained by the self-control 

strength model. As people age, they have more opportunities over time to practice using 

self-control, allowing their self-control muscle to strengthen. In addition, education 

positively predicted changes in initiatory self-control. Individuals with more education 

tended to increase more in initiatory self-control compared to those with less education. 

This finding may be explained by participants with more education having learned a 

greater array of delay of gratification skills or self-control and intellectual abilities 

sharing common underlying biological or genetic factors. 

Criminal Justice Factors 

 When considering criminal justice factors, both Factor 2 psychopathy and the 

closely related antisocial personality features predicted decreases in inhibitory self-

control. This finding suggests that the “history of bad behavior” and relevant symptoms 

that are present in Factor 2 psychopathy and antisocial personality features are associated 

with decreases in the ability to inhibit urges and impulses. Such relevant symptoms may 

include impulsiveness, lack of empathy, and callousness.  

Contrary to hypotheses and at odds with the treatment literature, treatment and 

services did not predict increases in either type of self-control. This may be attributable to 

the types of treatment and services examined in the current study. Many of the treatment 

and services available at the jail consisted of broader topics rather than specifically 
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targeting self-control. Perhaps for treatment and services to increase one’s self-control, 

the intervention needs to directly target self-control.  

Painful Emotions as Predictors of Change 

 The painful moral emotion of shame and mental health symptoms (anxiety, 

depression, and borderline personality features) emerged as predictors of decreases in 

both types of self-control. This finding is in line with theory and research that 

experiencing negative affect is painful, taxing, and stressful and may be associated with 

less self-control successes due to depletion effects (Muraven et al., 2005). This finding 

also highlights the importance of appropriate treatments for mental health symptoms 

during incarceration. 

Pre-incarceration substance dependence did not predict changes in either type of 

self-control. As described by Crews and Boettiger (2009), substance dependence may 

impact inhibitory control abilities and certain areas of the brain associated with self-

control (e.g., the prefrontal cortex). Perhaps substance dependence prior to incarceration 

has already had permanent impact on the brain, affecting the ability for self-control 

capacity to experience major changes. 

Limitations 

 One limitation of the current study is that the BSCS was not explicitly developed 

to measure these two different dimensions of self-control. However, recent research with 

the current study’s dataset discovered that a two dimensional model fit the data well and 

significantly better than a single factor model (Schrader et al., 2020), suggesting the 

BSCS is able to capture the two distinct dimensions of self-control. Future research 
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should examine changes in the two dimensions of self-control as measured by an 

inventory that has been specifically developed to measure the two self-control 

dimensions. 

 In addition, the current study only sought to examine mean-level changes in self-

control rather than individual-level changes. There may be individual-level variation in 

self-control changes that are not captured by analyses conducted at the mean level. Future 

research may wish to employ more sophisticated techniques such as growth curve 

modeling (e.g., Bollen, 2007) to estimate individual trajectories or inter-individual 

variability over time.  

Implications  

 The results of the current study have implications for clinicians providing 

treatment within the criminal legal system. Since both types of self-control increased over 

incarceration, jail-based interventions that are timed before release may be especially 

important to capitalize on the increases experienced while in jail. This may help 

maximize gains while in the community when the structure of the jail environment is no 

longer present and real-world temptations are rampant. Further, jail-based interventions 

aimed at maximizing both dimensions of self-control should be developed. It may be 

particularly important to target initiatory self-control, as initiatory self-control exhibited 

smaller increases during incarceration than inhibitory self-control. In addition, the current 

study provides initial evidence of predictors of individual differences in self-control 

shifts, which may help guide prioritization of individuals for self-control interventions 

during incarceration.  
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CHAPTER THREE: IN A HIGH-RISK SAMPLE OF FORMERLY 

INCARCERATED INDIVIDUALS: DOES SELF-CONTROL INHIBIT 

SUBSTANCE DEPENDENCE, SUBSTANCE DEPENDENCE IMPAIR SELF-

CONTROL, OR BOTH? 

 Deficits in self-control have been consistently linked to substance dependence. 

But what predicts what? Does self-control predict future substance dependence? Or does 

substance dependence predict subsequent self-control? Or do both self-control and 

substance dependence predict each other? There is evidence supporting a unidirectional 

model where deficits in self-control predict substance dependence. Other evidence – both 

empirical and theoretical – suggests an alternative unidirectional model where substance 

dependence reduces self-control. Or perhaps a bidirectional relationship exists where 

self-control and substance dependence both predict each other. In a longitudinal sample 

of former jail inmates, the current study will explore the directionality of the relationship 

between self-control and substance dependence over the 7-year period after release from 

jail. Follow-up analyses will also explore race and gender as potential moderators of the 

relationship between self-control and substance dependence. A deeper understanding of 

the directionality of the relationship between self-control and substance dependence can 

help inform interventions by prioritizing self-control interventions targeting self-control, 

substance use treatment, or both. 

What is Self-Control? 

Self-control is defined as the capacity to control, modify, or override impulses 

or desires in favor of behavior that will further long-term goals (Baumeister & 

Heatherton, 1996). Self-control requires deliberate control over emotions, thoughts, and 



30 

 

behavior. Self-control challenges and failures are frequent in everyday life. For 

example, if one has a goal of maintaining sobriety, self-control can be used to resist 

urges to use drugs or self-control may be utilized to motivate attendance at an AA 

meeting even if the individual is feeling tired and unmotivated.  Individuals with low 

self-control are considered impulsive, short-sighted, seek immediate gratification, prefer 

physical tasks to mental tasks, and are prone to taking risks (Gottfredson & Hirschi, 

1990). On the other hand, high self-control is desirable and consistently linked to 

positive outcomes including lower rates of alcohol abuse, better psychological 

adjustment, higher self-esteem, and higher quality interpersonal relationships (Tangney 

et al., 2004).  

Two Dimensions of Self-Control 

 Historically across fields, self-control has been regarded as a unitary construct, 

most closely reflecting the ability to inhibit urges. Recently, however, research has begun 

to distinguish between two related but distinct dimensions of self-control – inhibitory 

self-control and initiatory self-control (de Ridder et al., 2011; Hoyle & Davisson, 2016). 

Inhibitory self-control is to not do something – to override impulses and urges toward 

attractive but goal-inconsistent behaviors. For example, self-control can be used to resist 

urges to use drugs. Initiatory self-control is to do something – to engage in and persist at 

typically unpleasant or difficult goal-consistent behaviors even in the face of adversity, 

setbacks, or barriers. For example, self-control may be utilized to motivate attendance at 

an AA meeting even if the individual is feeling tired. 
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 In two undergraduate samples, de Ridder and colleagues (2011) identified a 

subset of items assessing inhibitory and initiatory self-control from the Brief Self-Control 

Scale (BSCS; Tangney et al., 2004). They discovered that a two-factor model of self-

control fit their data better than a single-factor model. Further, these two types of self-

control were differentially linked to behavioral outcomes. More specifically, use of 

cigarettes and alcohol were more closely linked to inhibitory self-control than initiatory 

self-control, while time spent studying and exercising were more closely linked to 

initiatory self-control than inhibitory self-control.  

 Aware of the conceptual distinction but blind to the categorization of specific 

items by de Ridder and colleagues, two researchers independently rated BSCS items as 

“inhibitory self-control”, “initiatory self-control”, or “other/unclear”. Based on ratings, 

two items were dropped – one loaded lowest on de Ridder and colleagues’ (2011) 

inhibitory self-control (“Pleasure and fun sometimes keep me from getting work done”) 

and one loaded lowest on initiatory self-control (“I often act without thinking through all 

the alternatives”.) A Confirmatory Factor Analyses (CFA) was conducted. The two types 

of self-control were differentially related to post-release outcomes. Specifically, deficits 

in inhibitory self-control strongly predicted substance dependence while initiatory self-

control had no unique predictive value. Both inhibitory and initiatory self-control 

uniquely predicted subsequent positive community adjustment and desistance from crime 

(Blalock et al., 2021). 

 Taken together, these findings suggest that not only is self-control a 

multidimensional construct but that there is utility in distinguishing between the two 
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dimensions. One area in which self-control is particularly important is substance misuse. 

Along with previous empirical research showing a relationship (e.g., de Ridder et al., 

2012; Ford & Blumenstein, 2013; Zavala & Kurtz, 2017), a recent meta-analysis 

discovered a random mean effects size of r=0.33 between low self-control and substance 

use across 28 effect sizes (Vazsonyi, Mikuska, & Kelley, 2017). 

What is Substance Dependence?  

 As defined by the DSM2 (American Psychiatric Association, 2013), substance use 

disorders encompass a range of symptoms that occur from use of a substance (e.g., 

alcohol, drugs) despite the distress or impairment experienced as a result of such use. 

These symptoms may include tolerance, cravings, and withdrawal symptoms. Substance 

dependence is particularly common in incarcerated populations. Up to 68% of jail 

inmates met criteria for substance dependence or abuse in the twelve months prior to 

incarcerations (Karberg & James, 2005).   

The Directionality of the Relationship between Self-Control and Substance 

Dependence 

 While it is widely established that low self-control is associated with substance 

use (e.g., Ford & Blumenstein, 2013; Turner & Piquero, 2002), it is not entirely clear 

what predicts what. There exists evidence that supports both unidirectional models as 

well as a bidirectional model for the relationship between self-control and substance 

dependence.  

                                                 
2 The current study’s measure utilized DSM-IV criteria for substance dependence symptoms. The DSM-IV 

has now been replaced by the DSM-V, which differs in terms of substances considered drugs of abuse, 

number and types of symptoms needed to meet criteria, and criteria applied across substances. 
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Evidence for a Unidirectional Model Where Self-Control Predicts Substance 

Dependence 

 One unidirectional model is that self-control predicts subsequent substance 

dependence symptoms. In one study examining self-control and substance use in 

adolescence, 1,526 participants were followed from sixth to ninth grade. Latent growth 

models were conducted to explore the relationships between substance use and “good” 

self-control (operationalized as soothability, dependability, planning, and problem-

solving) and “poor” self-control (operationalized as impatience, distractibility, and 

proneness to anger). Results revealed that the rate of growth in substance use was higher 

among those who exhibited increases in poor self-control, while the rate of growth in 

substance use was lower among those who exhibited increases in good self-control (Wills 

& Stoolmiller, 2002).  

 Another large longitudinal study followed 1,037 participants from birth to 32 

years of age, encompassing childhood, adolescence, and adulthood (Moffitt et al., 2011). 

Informant reports of self-control in mid-childhood predicted a range of outcomes in 

adulthood. More specifically, self-control deficits predicted substance dependence 

symptoms (tobacco, alcohol, cannabis, and prescription drugs).  This link persisted even 

after controlling for social class and IQ. 

 A study employing ecological momentary assessment (EMA) examined the 

relationship between daily self-control demands (e.g., effort toward regulating mood, 

controlling thoughts, dealing with stress) and alcohol consumption in a sample of 106 

young adults (18-20 years old) who identified as social drinkers over a three-week period 
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(Muraven et al., 2005). On days when individuals reported higher self-control demands, 

they were more likely to report exceeding self-imposed alcohol intake limits and drank 

more alcohol than days they experienced fewer self-control demands. While this is an 

important contribution to the literature, it is important to note that this study assessed 

self-control demands rather than state self-control. Additional research should be 

conducted to determine whether this relationship exists between substance use and state-

level capacity for self-control.   

 In a study of 553 formerly incarcerated individuals, utilizing the same dataset as 

the current study, researchers examined the longitudinal relationship between self-control 

assessed near the onset of incarceration and post-incarceration substance dependence 

(Malouf et al., 2014). Controlling for pre-incarceration substance dependence levels, self-

control negatively predicted post-release substance dependence (alcohol, marijuana, and 

cocaine/opiates) at one-year post-release (Malouf et al., 2014). The current study will 

expand upon the study by Malouf and colleagues (2014) by considering the two 

dimensions of self-control (versus the unidimensional model used by Malouf et al.) and 

will expand to multiple waves post-release (versus the one post-release time-point used 

by Malouf et al.) Taken together, longitudinal empirical research provides support for the 

unidirectional model in which self-control predicts subsequent substance use and 

dependence. 

Evidence for an Alternative Unidirectional Model Where Substance Dependence 

Predicts Self-Control 
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 An alternative unidirectional model is that substance dependence predicts 

subsequent in self-control. Several review articles outline the potential mechanisms by 

which substance dependence could reduce subsequent self-control via changes in the 

brain. A review by Field and colleagues (2010) argue that alcohol impairs inhibitory 

control abilities. Another review highlights changes from chronic substance use to brain 

areas that play an important role in executive functioning including the prefrontal cortex 

(Crews & Boettiger, 2009). Such a reduction in executive functioning from substance use 

may negatively impact one’s capacity for self-control and/or their ability to enact self-

control. 

 In terms of empirical tests of this unidirectional model, no studies have directly 

tested substance dependence predicting subsequent self-control. One study explored the 

effects of smoking tobacco on self-control with 132 smokers (Heckman et al., 2012). This 

study employed a 2x2 between-subjects design (self-control depletion manipulation x 

smoking manipulation). Completing a depleting task reduced persistence on a behavioral 

self-control measure unless participants smoked tobacco before the task. This relationship 

was mediated by positive affect. The findings of this study suggest that use of tobacco led 

to increased self-control (or buffered depletion effects) via an increase in positive affect 

(Heckman et al., 2012). It remains to be tested whether this effect would replicate with 

more serious substance use (e.g., illicit drugs) outside of a laboratory experiment.  

 In addition, a cross-sectional study by Dom and colleagues (2006) examined 

differences in impulsivity among groups of individuals with different alcohol use 

patterns. It is important to note that impulsivity is not synonymous with low self-control, 
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as we believe impulsivity reflects how strongly an individual feels an impulse or urge 

while self-control represents the ability to restrain the behavior in the midst of that urge. 

However, because impulsivity and self-control are correlated, considering impulsivity 

may be helpful to develop hypotheses for the relationship between substance dependence 

and subsequent self-control. In the study conducted by Dom and colleagues (2006), an 

early-onset alcoholic group (n=42) had higher levels of impulsivity than a late-onset 

alcoholic group (n=46) and a non-alcoholic group (n=54; Dom et al., 2006). While this 

study posits the longer duration of alcohol use resulted in increased impulsivity, it was 

cross-sectional in design and, thus, it cannot be determined whether the longer period of 

using alcohol actually caused the increases in impulsivity. Future research is necessary to 

determine the causality of these findings. 

 Taken together, evidence from studies examining similar constructs (e.g., 

impulsivity) suggest that substance dependence may predict subsequent self-control. 

However, research is needed to fully examine this question with self-control and use of 

substances other than tobacco. 

Evidence for a Bidirectional Model Where Self-Control and Substance Dependence 

Predict Each Other 

 Alternatively, there may be a bidirectional relationship between self-control and 

substance dependence. That is, self-control may predict subsequent substance 

dependence and substance dependence may predict subsequent self-control. No research 

has examined transactional relationships between self-control and substance dependence 



37 

 

in adulthood, but attempts have been made to unravel relationships between related 

constructs (e.g., impulsivity, emotion regulation).  

 Although, as mentioned above, we do not believe impulsivity is synonymous with 

low self-control, they are correlated and thus may be helpful to develop hypotheses. In a 

theoretical paper, De Wit (2009) identified impulsivity as both a cause and consequence 

of substance use and theorizes that substance use impairs inhibition, which could result in 

increased maladaptive and risky behaviors like substance use. In addition, several 

empirical studies have examined reciprocal relationships between substance use and 

constructs similar to self-control including impulsivity, emotion regulation, and social 

self-control.  

 In a sample of nearly 1,500 undergraduate students, Quinn and colleagues (2011) 

examined alcohol use and sensation-seeking/impulsivity (Quinn et al., 2011). This study 

utilized a longitudinal design across three timepoints (senior year of high school, 

sophomore year of college, and senior year of college). Employing a cross-lagged model 

for analyses, the researchers tested the transactional relationship between alcohol 

consumption and impulsivity. For alcohol consumption, a latent variable was created, 

indicated by frequency of binge drinking in the past 3 months, number of times 

subjectively drunk in the past 3 months, and number of drinks consumed on a typical day 

in the past 3 months. They found evidence for a bidirectional relationship between heavy 

drinking and sensation-seeking/impulsivity – that is, both sensation-seeking and 

impulsivity predicted increases in heavy drinking and heavy drinking predicted increases 

in both sensation-seeking and impulsivity (Quinn et al., 2011).  
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 Researchers have also tested the directionality of the relationship between 

emotion regulation and substance use (Weiss et al., 2017). In a study of 1,640 college 

students, daily diary methodology was used to examine the reciprocal relationship 

between emotion regulation strategies and substance use (alcohol and marijuana). 

Daytime emotion regulation strategy use (distraction, reappraisal, problem-solving) 

predicted lower next-day use of marijuana. Heavy drinking and marijuana use predicted 

lower next-day emotion regulation strategies. While regulating emotions is not 

synonymous with self-control, it is suggestive that effortful control over one’s emotions – 

and perhaps behavior – has a reciprocal relationship with substance use. It would be 

useful to determine whether similar effects are found when considering self-control rather 

than emotion regulation.  

 In an adolescent sample of high school students (n = 2,081), there was a 

reciprocal relationship between social self-control (the ability to exert self-control in 

social situations) and substance use outcomes across two timepoints one year apart 

(Pokhrel et al., 2007). Research has yet to examine whether this is true for self-control 

across domains in addition to self-control specific to social situations.  

 Taken together, there is evidence supporting a unidirectional model where self-

control predict subsequent substance dependence. There is also evidence supporting an 

alternative unidirectional model where substance dependence predicts subsequent self-

control. As such, a bidirectional model where self-control and substance dependence both 

predict each other may best explain this relationship. While existing studies have 

contributed to our understanding of the directionality of the relationships between similar 
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constructs, no research has examined the potential for a reciprocal relationship between 

self-control and substance dependence. Further, these relationships may differ depending 

on the type of self-control being examined. The directionality of the relationship between 

the two distinct dimensions – inhibitory and initiatory self-control – and substance 

dependence has also not yet been explored. 

Do Race or Gender Moderate the Directionality of the Relationship between Self-

Control and Substance Dependence? 

 Follow-up multi-group analyses will be conducted to explore whether race and 

gender moderate the relationship between self-control and substance use. Most research 

has examined whether initial levels or growth in these constructs differ by race and 

gender rather than exploring whether the link between self-control and substance use is 

moderated by race or gender. One study found no interaction of gender on the 

relationship between self-control demands and alcohol consumption (Muraven et al., 

2005). In a paper utilizing the same dataset as the current study, the relationship between 

self-control and post-release substance misuse was consistent as a function of race and 

gender (Malouf et al., 2014). Based on these findings, it is expected that neither race nor 

gender will act as moderators of the relationship between self-control and substance 

dependence. It is still important to evaluate this question, as findings will determine 

whether results generalize across males and females and across racial groups, which can 

inform future research as well as potential intervention development. 

The Current Study 
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 The current study examined the directionality of the relationship between self-

control and substance dependence across three post-release timepoints (1-year post-

release, 4-years post-release, and 7-years post-release) utilizing cross-lagged structural 

equation modeling. It was hypothesized that the bidirectional model in which self-control 

and substance dependence predict each other would fit the data better than either 

unidirectional model (i.e., self-control predicting subsequent substance dependence and 

substance dependence predicting subsequent self-control).  

Method 

Participants 

 Data from 415 formerly incarcerated people were drawn from a larger 

longitudinal study (Tangney, Mashek, & Stuewig, 2007) composed of individuals 

recruited from a jail in the suburbs of Washington, D.C. Selection criteria included: 1) 

arrested and held on at least one felony charge other than a probation violation; 2) held 

without bond or on bond of at least $7,000; 3) assignment to the jail’s “general 

population”; and 4) sufficient English or Spanish language proficiency to complete study 

assessments.  

 Participants’ eligibility for phases was staggered because of rolling enrollment and 

because sentences – and hence release dates -- of participants varied considerably. Researchers 

re-interviewed 371 of 479 (77%) participants eligible for their 1-year post-release 

interview, 356 of 461 (77%) participants eligible for their 4-years post-release interview, 

and 340 of 434 (78%) participants eligible for their 7-years post-release interview. 

Reasons for excluded or incomplete data include that participants did not respond to 
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requests for follow-up interviews, participants were deceased or deported, or participants 

gave incomplete or invalid data. Full Information Maximum Likelihood (FIML) within 

Mplus was used to account for missing data. 

Attrition analyses evaluated baseline differences on 34 variables comparing eligible 

individuals who were re-interviewed vs. those who were not (e.g., not found, refused). 

Variables were from domains including demographics (e.g. sex, education), mental health (e.g. 

schizophrenia, borderline), psychological (e.g. shame, self-control), criminality (e.g. criminal 

history, psychopathy), and substance dependence (e.g. alcohol, opiates). Of 34 background 

variables tested at each time point (a total of 204 comparisons), there were very few differences 

at p<.05. Missed individuals tended to be younger (1-year post-release), Hispanic or “Other” 

race (7-years post-release), Spanish-only speakers (1-year, 4-years, and 7-years post-release), 

with slightly less education (4-years post-release). They had fewer felonies and less serious 

offense histories (7-years post-release), less prior jail experience (7-years post-release), and 

lower levels of cocaine dependency (4-years and 7-years post-release). Using a Bonferroni 

correction for Type I error, no differences were observed beyond those expected by chance.  

The current study’s sample was diverse in terms of gender (70.1% male), race 

(46.7% African American, 35.4% White), and age (M = 32.93, range = 18 to 69). The 

average length of incarceration was about six months.  

Procedure & Measures 

 Recruitment and Consent. Shortly after incarceration and assignment to the 

jail’s general population, eligible participants were approached and provided information 

about the study. Participants were informed that their participation was entirely voluntary 
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and would have no effect on their status at the jail or their release date. They were also 

informed that a Certificate of Confidentiality from the Department of Health and Human 

Services was obtained and all procedures were approved by the University’s Human 

Subjects Review Board.  

 Time 1 (1-year post-release). One year after release from jail, participants were 

contacted over the phone to complete the Time 1 interview. For participants who were re-

incarcerated, these interviews were conducted in-person at the correctional facility where 

they were re-incarcerated. Participants were awarded a $50 honorarium for completion of 

the Time 1 interview. 

 Self-control. Self-control was assessed by the Brief Self-Control Scale (BSCS; 

Tangney, Baumeister, & Boone, 2004), which is a 13-item self-report measure. 

Participants indicated how well statements described them on a 5-point scale (1 = not at 

all like me to 5 = very much like me). This measure has shown reliability and validity in 

the current sample (α = .85; Malouf et al., 2014).  

 In accordance with previous Confirmatory Factor Analysis (CFA) work 

conducted with this sample (Blalock et al., 2021), the current study broke down the 

BSCS into two subscales to reflect the multidimensionality of self-control. The inhibitory 

self-control subscale consists of 5 items (“I am good at resisting temptation”, “I have a 

hard time breaking bad habits” reverse-scored, “I do certain things that are bad for me if 

they are fun” reverse-scored, “I refuse things that are bad for me”, and “Sometimes I 

can’t stop myself from doing something even if I know it is wrong” reverse-scored), and 

the initiatory self-control subscale is composed of 3 items (“I am lazy” reverse-scored, “I 
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have trouble concentrating” reverse-scored, and “I am able to work effectively toward 

long-term goals”). The subscales for inhibitory self-control and initiatory self-control 

were moderately correlated with each other across timepoints ranging from r = .56 to .60, 

p<.001. Across the three timepoints, internal consistencies ranged from α=.73 to .78 for 

the inhibitory self-control subscale and ranged from α=.53 to .61 for the initiatory self-

control subscale.  

 Substance dependence symptoms. Substance dependence symptoms (alcohol, 

marijuana, and hard drug [cocaine and opiates]) were assessed via the Texas Christian 

University: Correctional Residential Treatment Form (TCU-CRTF; Simpson & Knight, 

1998). For each substance (alcohol, marijuana, and hard drug [cocaine and opiates]), 

participants reported the frequency with which they experienced dependence symptoms 

in the twelve months prior to assessment in domains according to DSM-IV-TR 

(American Psychiatric Association, 2000) criteria. Responses ranged from 0 = never to 4 

= seven or more times. Responses were averaged within domain and a total score was 

computed by taking the mean across the seven domains (six in the case of marijuana, as 

withdrawal is not considered part of the criteria for dependence.) The score for the 

substance with the highest dependence symptom rating was utilized as the index of 

substance dependence symptoms.   

 Time 2 (4-years post-release). Four years after their release date, participants 

were contacted for a reassessment. Participants were awarded a $100 honorarium for 

completion of the Time 2 interview. The BSCS measure of self-control and TCU-CRTF 

measure of substance dependence symptoms were re-administered at Time 2.  
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 Time 3 (7-years post-release). Seven years after their release date, participants 

were again contacted for a reassessment. Participants were awarded a $125 honorarium 

for completion the Time 3 interview. The BSCS measure of self-control and TCU-CRTF 

measure of substance dependence symptoms were re-administered at Time 3. 

Results 

 Table 1 presents correlations between variables of interest. 

 

 

 

Table 1. Correlations between Study Variables 

Variables 1 2 3 4 5 6 7 8 9 

1 Inhibitory Self-

Control at Time 1 

X         

2 Initiatory Self-

Control at Time 1 

0.56 X        

3 Inhibitory Self-

Control at Time 2 

0.56 0.43 X       

4 Initiatory Self-

Control at Time 2 

0.50 0.67 0.60 X      

5 Inhibitory Self-

Control at Time 3 

0.56 0.43 0.61 0.47 X     

6 Initiatory Self-

Control at Time 3 

0.49 0.65 0.50 0.67 0.58 X    

7 Substance 

Dependence Time 

1 

-0.48 -0.31 -0.31 -0.23 -0.28 -0.16 X   

8 Substance 

Dependence Time 

2 

-0.43 -0.40 -0.52 -0.38 -0.38 -0.33 0.41 X  

9 Substance 

Dependence Time 

3 

-0.37 -0.31 -0.44 -0.28 -0.53 -0.38 0.35 0.46 X 

Note. All correlations are significant at p<.001. 
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Inhibitory Self-Control and Substance Dependence 

Cross-lagged structural equation modeling (SEM) was conducted in Mplus to 

evaluate the hypothesis that a bidirectional model would fit the data better than either 

unidirectional model (i.e., inhibitory self-control predicting subsequent substance 

dependence and substance dependence predicting subsequent inhibitory self-control.) The 

maximum likelihood estimate option in Mplus was utilized. See Figure 2 for a visual 

representation of the hypothesized model.  

 

 

 

 

 

 

 

 

 

Figure 2. Hypothesized models  

Note: The baseline model contains the self-control stability regression paths, the substance 

dependence stability regression paths, and the concurrent self-control/substance dependence 

correlation paths. The unidirectional L1 model contains all of the baseline paths plus the cross-

lagged L1 regression paths. The unidirectional L2 model contains all of the baseline paths plus 

the cross-lagged L2 regression paths. The bidirectional model contains all baseline paths, L1 

regression paths, and L2 regression paths. 
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In an initial attempt to establish a baseline model, we constructed a model that 

consisted of stability correlations for inhibitory self-control and substance dependence 

across time. The baseline model also included the concurrent correlations between 

inhibitory self-control and substance dependence at T1, T2, and T3. The most 

parsimonious model – where all inhibitory self-control stability coefficients were 

constrained to be equal to one another and all substance dependence stability coefficients 

were constrained to be equal to one another – was tested first. Inhibitory self-control error 

variance at T2 was constrained to be equal to inhibitory self-control error variance at T3. 

Similarly, substance dependence error variance at T2 was constrained to be equal to 

substance dependence variance at T3. Because the T1 error variances represent 

exogenous variables, they are assumed to be different from the T2 and T3 error variances. 

Thus, the T1 error variances for both inhibitory self-control and substance dependence 

were not constrained to be equal to the respective error variances at T2 and T3. The 

concurrent correlation coefficients between inhibitory self-control and substance 

dependence at T2 and T3 were constrained to be equal to each other. Again, because the 

T1 inhibitory self-control and substance dependence are exogenous variables, the T1 

concurrent correlation coefficient between inhibitory self-control and substance 

dependence was not constrained to be equal to the concurrent correlation coefficients at 

T2 and T3. 

According to multiple fit indices (Chi-square, RMSEA, CFI, SRMR), the initial 

baseline model demonstrated poor model fit. Modification indices were examined to 

determine how model fit may be improved by freeing certain constraints. Adding a 
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regression from Time 1 inhibitory self-control to Time 3 inhibitory self-control 

significantly improved model fit for the baseline model (X2 = 6.00, df = 1, p < 0.05). 

The regression from Time 1 inhibitory self-control to Time 3 inhibitory self-control was 

included in the final baseline model. This final baseline model is illustrated in Figure 3. 

 

 

 

 

Figure 3: Final baseline model of inhibitory self-control and substance dependence 

Note: All paths represent standardized coefficients. All paths were significant at p < 0.001. 

 

 

 

 

Once the baseline model was established, model testing was conducted to 

determine the directionality of the relationship between inhibitory self-control and 

substance dependence. First, the L1 unidirectional model was tested. In this model, cross-
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lagged regression paths were added where inhibitory self-control at Time 1 and Time 2 

predicted subsequent substance dependence and Time 2 and Time 3. The L1 cross-lagged 

regression paths were constrained to be equal to one another. The unidirectional L1 

model was then compared to the baseline model utilizing Chi-square difference tests. The 

addition of the L1 cross-lagged regression paths from inhibitory self-control to 

subsequent substance dependence significantly improved model fit compared to the 

baseline model (X2 = 39.99, df = 1, p < 0.001). 

Next, the L2 unidirectional model was tested. In this model, cross-lagged 

regression paths were added to the baseline model, where substance dependence at Time 

1 and Time 2 predicted subsequent inhibitory self-control at Time 2 and Time 3. The L2 

cross-lagged regression paths were constrained to be equal to one another. The addition 

of the L2 cross-lagged regression paths significantly improved model fit compared to the 

baseline model (X2 = 7.39, df = 1, p < 0.01). The L1 and L2 unidirectional models 

could not be directly compared because both models had identical degrees of freedom. 

Instead, we used other fit indices (RMSEA, CFI, TLI, and SRMR), which suggested the 

L1 unidirectional model fit the data better than the L2 unidirectional model.  

Lastly, the bidirectional model was tested. The addition of both L1 and L2 cross-

lagged regression paths improved model fit compared to the baseline model (X2 = 

41.79, df = 2, p < 0.001). However, this improvement was not statistically better than 

the L1 unidirectional model (X2 = 1.81, df = 1, p > .05). Thus, the L1 unidirectional 

model was considered to be the final model, as it was the most parsimonious best-fitting 

model.  
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Table 2: Model fit of final models of inhibitory self-control and substance dependence  

Model N DF X2 X2 p value RMSEA CFI TLI SRMR 

Baseline 415 12 56.655 <0.0001 0.095 0.896 0.878 0.123 

Unidirectional L1 415 11 16.670 0.1180 0.035 0.987 0.983 0.058 

Unidirectional L2 

 

415 11 49.269 <0.0001 0.092 0.911 0.886 0.107 

Bidirectional 415 10 14.864 0.1371 0.034 0.989 0.984 0.053 

 

 

 

This model demonstrated that inhibitory self-control significantly negatively 

predicted substance dependence symptoms at subsequent time points ( = -0.27 to -0.29, 

p < 0.001), even after controlling for the stability of substance dependence over time. In 

other words, individuals higher in inhibitory self-control tended to increase less in 

substance dependence than those lower in inhibitory self-control.  
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Figure 4: Final model of inhibitory self-control and substance dependence 
Note: All paths represent standardized coefficients. All paths were significant at p < 0.001. 

 

 

 

 

Gender Moderation 

To determine whether gender moderated the relationship between inhibitory self-

control and substance dependence, multigroup analyses were conducted on the final L1 

unidirectional model for males (n=291) and females (n=124). The most parsimonious 

model was tested first where coefficients in the male model were constrained to be equal 

to the coefficients in the female model (X2 = 55.11, df = 31, p < 0.01, RMSEA = 0.06, 

CFI = 0.94, TLI = 0.95, SRMR = 0.12). Next, the L1 paths were freed to vary across 

genders. Freeing these paths did not significantly improve model fit (X2 = 0.41, df = 1, 
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p >.05), indicating that gender did not moderate the relationship between inhibitory self-

control and substance dependence. 

Race Moderation 

To determine whether race moderated the relationship between self-control and 

substance dependence, multigroup analyses were conducted on the final L1 unidirectional 

model. The small number of individuals in racial/ethnic groups other than White and 

Black precluded testing moderation effects across all racial groups. Instead, moderation 

effects were only examined for White (n=137) and Black (n=194) participants. The most 

parsimonious model was tested first where all coefficients were constrained to be equal 

across group (X2 = 58.26, df = 31, p < 0.01, RMSEA = 0.07, CFI = 0.93, TLI = 0.94, 

SRMR = 0.15). Next, the L1 paths were freed to vary across White and Black 

participants. Freeing these paths did not significantly improve model fit (X2 = 0.06, df 

= 1, p >.05), indicating that race did not moderate the relationship between inhibitory 

self-control and substance dependence. 

Initiatory Self-Control and Substance Dependence 

A set of models that paralleled inhibitory self-control were also constructed for 

initiatory self-control.  Our baseline model for initiatory self-control also included a path 

from Time 1 self-control to Time 3 self-control. See Figure 5 and Table 3 for more detail 

on coefficients and fit.  
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Figure 5: Final baseline model of initiatory self-control and substance dependence 

Note: All paths represent standardized coefficients. All paths were significant at p < 0.001. 

 

 

 

The addition to the baseline model of the L1 cross-lagged regression paths from 

initiatory self-control to substance dependence significantly improved model fit 

compared to the baseline model (X2 = 20.80, df = 1, p < 0.001).  

The addition to the baseline model of the L2 cross-lagged regression paths from 

substance dependence to subsequent initiatory self-control slightly improved model fit 

when compared to the baseline model but this improvement was not statistically 

significant (X2 = 1.70, df = 1, p > 0.05). The value of the L1 model on all other fit 
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indices also suggested that the L1 unidirectional model fit the data better than the L2 

unidirectional model.  

Finally, the bidirectional model was tested where both the L1 and L2 cross-lagged 

regression paths were added to the baseline model. This model fit better than the baseline 

model (X2 = 21.26, df = 1, p < 0.001), but not significantly better than the L1 model 

(X2 = 0.46, df = 1, p > .05). Thus, the L1 unidirectional model (see Figure 6) was 

considered to be the final model, as it was the most parsimonious best-fitting model.  

 

 

 

 

 

Figure 6: Final model of initiatory self-control and substance dependence 
Note: All paths represent standardized coefficients. All paths were significant at p < 0.001. 
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Table 3: Model fit of final models of initiatory self-control and substance dependence  

Model N DF X2 X2 p value RMSEA CFI TLI SRMR 

Baseline 415 12 50.022 <0.0001 0.087 0.915 0.900 0.118 

Unidirectional L1 

 

415 11 29.222 0.0021 0.063 0.959 0.948 0.079 

Unidirectional L2 

 

415 11 48.324 <0.0001 0.090 0.916 0.893 0.114 

Bidirectional 415 10 28.762 0.0014 0.067 0.958 0.941 0.079 

 

 

 

This final model demonstrated that initiatory self-control significantly negatively 

predicted substance dependence symptoms at subsequent time points ( = -0.19 to -0.20, 

p < 0.001), even after controlling for the stability substance dependence over time. In 

other words, individuals higher in initiatory self-control tended to increase less in 

substance dependence than those lower in initiatory self-control.  

Gender Moderation 

To determine whether gender moderated the relationship between initiatory self-

control and substance dependence, multigroup analyses were conducted on the final L1 

unidirectional model for males (n=291) and females (n=124). The most parsimonious 

model was tested first where coefficients in the male model were constrained to be equal 

to the coefficients in the female model (X2 = 59.84, df = 31, p < 0.01, RMSEA = 0.07, 

CFI = 0.94, TLI = 0.94, SRMR = 0.11). Next, the L1 paths were freed to vary across 

genders. Freeing these paths did not significantly improve model fit (X2 = 0.03, df = 1, 



55 

 

p > .05), indicating that gender did not moderate the relationship between initiatory self-

control and substance dependence. 

Race Moderation 

To determine whether race moderated the relationship between initiatory self-

control and substance dependence, multigroup analyses were conducted on the final L1 

unidirectional model. The most parsimonious model was tested first where all 

coefficients were constrained to be equal across group (X2 = 73.00, df = 31, p < 0.001, 

RMSEA = 0.09, CFI = 0.89, TLI = 0.90, SRMR = 0.17). Next, the L1 paths were freed to 

vary across White (n=147) and Black (n=194) participants. Freeing these paths 

significantly improved model fit (X2 = 2.84, df = 1, p < .05), indicating that race 

moderated the relationship between initiatory self-control and substance dependence. 

While the link between initiatory self-control and substance dependence was in the same 

direction (negative), the link was stronger in magnitude for Black participants compared 

to White participants. 

Discussion 

 An important question in understanding the link between self-control and 

substance dependence is “What predicts what?” Does self-control predict future 

substance dependence? Does substance dependence predict subsequent self-control 

capacity? Or do they both predict each other? The current study was the first to evaluate 

this question across multiple time-points. In addition, this was the first study that 

considered two distinct dimensions of self-control – inhibitory self-control (not to do 

something) and initiatory self-control (to do something).  
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 This study discovered that the relationship between inhibitory self-control and 

substance dependence is best explained by a model where inhibitory self-control predicts 

later substance dependence. Similar results were found for initiatory self-control. These 

findings are consistent with previous literature suggesting a prospective relationship 

between self-control and substance use. In addition to findings from the current dataset 

where self-control negatively predicted post-release substance dependence (Malouf et al., 

2014), other studies supported this unidirectional model in adolescence (Wills & 

Stoolmiller, 2002) and across the lifespan (Moffitt et al., 2011).  

However, the current study’s findings were inconsistent with previous literature 

suggesting that the inverse – where substance dependence predicts subsequent self-

control – would best explain this relationship. Several theories suggest that substance 

dependence would predict self-control (Crews & Boettgier, 2009; Field et al., 2010). 

Until now, no studies had directly tested substance dependence predicting self-control, 

but research had been conducted on relevant constructs. For instance, tobacco use was 

associated with increased self-control in an experimental paradigm (Heckman et al., 

2012) and a cross-sectional study found differences in impulsivity among groups of 

individuals with differing patterns of alcohol use.   

In addition, the findings of the current study were not consistent with our 

hypothesis that a bidirectional model (where inhibitory and initiatory self-control predict 

subsequent substance dependence and substance dependence predicts subsequent 

inhibitory and initiatory self-control) would best represent this relationship. This finding 

is inconsistent with the literature suggesting a bidirectional relationship. Theory suggests 
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that impulsivity may be both a cause and consequence of substance use (De Wit, 2009). 

Empirical studies discovered reciprocal relationships between social self-control and 

substance use in high school students (Pokhrel et al., 2007) as well as sensation-

seeking/impulsivity and alcohol use in undergraduate students (Quinn et al., 2011). It 

may be that potential bidirectional effects occur on a more momentary basis or fluctuate 

rather quickly, which would not necessarily be captured with multiple years between 

assessments. Examining the relationship of the two types of self-control to substance 

dependence with more frequent measurements will be an important direction for future 

research. 

 As hypothesized, gender did not serve as a moderator of the relationship between 

either type of self-control (inhibitory or initiatory) and substance dependence. These 

results support previous findings of no interaction of gender on the relationship between 

self-control demands and alcohol consumption (Muraven et al., 2005). Also consistent 

with hypotheses, race did not moderate the relationship between inhibitory self-control 

and substance dependence. However, race did moderate the link between initiatory self-

control and substance dependence. While the relationship between initiatory self-control 

and substance dependence was in the same direction (negative) for both White and Black 

participants, this link was stronger in magnitude for Black individuals. While unexpected, 

this finding may highlight the systemic and structural barriers that Black individuals face 

when trying to reintegrate into society after incarceration (e.g., obtaining a stable job, 

finding housing.) It could be especially important to develop initiatory self-control 
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interventions that are sensitive to the challenges that minority groups face in society, 

particularly with a criminal record.  

 Results from the current study further the field’s understanding of the 

multidimensionality of self-control. It also allows for a more fine-grained examination of 

the relationship between the two dimensions of self-control and substance dependence.  

Limitations and Future Directions 

 One limitation of the current study is the reliance on self-report measures, 

particularly participant self-reports of substance dependence symptoms. Whether 

individuals involved in the criminal legal system will accurately report upon their 

behaviors is an object of frequent scrutiny. Recent research suggests that participants do 

indeed accurately report upon these behaviors, provided they are given adequate 

assurances of confidentiality. For example, findings in the current study’s dataset indicate 

a high rate (80%) of agreement between self-report and official records of arrest – 

including illegal substance use – during the first year after release from jail, with over-

reports as likely as under-reports (Daylor et al., 2019). Also in the current study’s dataset, 

there was no significant effect of probationary status when examining predictors of 

decreases in substance use and dependence from pre- to post-incarceration (Tangney et 

al., 2016). This finding suggests participants reported substance use even when they were 

on probation, which typically contains conditions requiring individuals to refrain from 

use of substances. Nonetheless, future research employing objective screenings of 

substance use (e.g., urine drug screens) to verify self-reports would be beneficial. While 
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these objective measures of substance dependence assess use rather than dependence 

symptoms, they could still help to corroborate self-reports.  

 Another limitation surrounds the ability to examine environmental variables as 

mediators or moderators of the relationship between self-control and substance 

dependence after release from jail. While this analysis is worthwhile in that it was the 

first to establish some of these relationships and examine the two types of self-control, it 

is of course just the first step. Other studies should continue to expand upon this work 

and examine potential mediators and moderators of the link between self-control and 

substance dependence to thoroughly examine for whom and under what conditions the 

link exists. For example, drawing upon the self-control strength model theory, certain 

aspects of the post-release environment could potentially impact self-control, substance 

dependence, or the link between the two (e.g., SES, neighborhood characteristics). 

Indeed, research suggests that self-control may fluctuate depending on one’s social 

environmental influences (van Dellen & Hoyle, 2010). 

Implications 

 Results from the current study have important implications, particularly in the 

realms of intervention development research and direct clinical practice. The findings 

suggest that individuals may benefit from treatment that is individualized and 

encompasses multiple treatment targets. Interventions that seek to maximize self-control 

capacity could be used to augment traditional substance use treatment. Further, 

individuals could be prioritized to certain interventions based on where their specific self-

control deficit lies. For example, an individual low in inhibitory self-control may benefit 
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from techniques that teach the ability to inhibit urges (e.g., urge surfing, distraction) 

whereas individuals low in initiatory self-control might most benefit from interventions 

targeting the ability to engage in and persist at difficult tasks (e.g., implementation 

intentions, incremental mindset manipulations.)  
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CHAPTER FOUR: CONCLUSION 

The current studies provide additional evidence that self-control is not a 

unidimensional construct, and it is worthwhile to consider the two dimensions of self-

control in conceptualization, operationalization, and when designing interventions. 

Despite assessing self-control with a measure that was not explicitly developed to 

distinguish between inhibitory and initiatory self-control, differential results were still 

discovered, highlighting that the two dimensions of self-control – though related – are 

distinct from one another.  

Inhibitory self-control (to not do something) increased – on average -- during 

incarceration. In terms of individual differences of change, age predicted sharper 

increases in inhibitory self-control while Factor 2 psychopathy, shame, antisocial 

features, anxiety, borderline features, and depression all predicted decreases in inhibitory 

self-control.  

When examining directionality, the relationship between inhibitory self-control 

and substance dependence was best explained by a model where inhibitory self-control 

predicted subsequent substance dependence. This finding was consistent across gender 

and race.  

Initiatory self-control (to do something) also increased – on average -- over the 

period of incarceration, but to a lesser degree than inhibitory self-control. Regarding 

individual differences in change, education predicted sharper increases in initiatory self-

control while shame, anxiety, borderline features, and depression all predicted decreases.  



62 

 

Regarding directionality, much like inhibitory self-control, the relationship 

between initiatory self-control and substance dependence was best explained by a model 

where initiatory self-control predicted later substance dependence. This finding was also 

consistent as a function of gender. However, race moderated the relationship, indicating 

the relationship between initiatory self-control and later substance dependence was 

stronger in magnitude for Black individuals versus White individuals.  

Several major questions about inhibitory and initiatory self-control remain for 

future research endeavors. One such area includes the measurement of the two types of 

self-control. For example, research has yet to investigate how the two types of self-

control change at the state level – including fluctuations over short periods of time or 

across different contexts. Ecological momentary assessment (EMA) may help elucidate 

these types of individual-level changes in the two types of self-control. Continued 

investigation of short-term fluctuations in the two types of self-control may provide 

additional guidance on when and how to intervene to maximize or bolster self-control. 

Another big question yet to be explored is how to intervene most effectively with 

the two types of self-control. Results suggest that jail-based interventions aimed at 

maximizing both dimensions of self-control – and particularly initiatory self-control – 

should be developed. In addition, findings provide initial evidence of predictors of 

individual differences in self-control shifts, which may help guide prioritization of 

individuals for self-control interventions during incarceration.  

 

 



63 

 

 

 

 

 

REFERENCES 

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental 

disorders (4th ed., Text Revision). Arlington, VA: American Psychiatric 

Publishing. 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (5th ed.). Arlington, VA: American Psychiatric Publishing. 

Arneklev, B. J., Cochran, J. K., & Gainey, R. R. (1998). Testing Gottfredson and 

Hirschi’s “low self-control” stability hypothesis: An exploratory study. American 

Journal of Criminal Justice, 23, 107-127. 

Baumeister, R.F., Gailliot, M., DeWall, N., & Oaten, M. (2006). Self-regulation and 

personality: How interventions increase regulatory success, and how depletion 

moderates the effects of traits on behavior. Journal of Personality, 74, 1774-1802. 

Baumeister, R.F. & Heatherton, T.F. (1996). Self-regulation failure: An overview. 

Psychological Inquiry, 7, 1-15. 

Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of self-

control. Current Directions in Psychological Science, 16, 351-355. 

Baumeister, R. F., Stillwell, A. M., & Heatherton, T. F. (1995). Personal narratives about 

guilt: Role in action control and interpersonal relationships. Basic and Applied 

Social Psychology, 17, 173-198. 



64 

 

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: A practical 

and powerful approach to multiple testing. Journal of the Royal Statistical 

Society: Series B (Methodological), 57, 289-300. 

Billen, E., Garofalo, C., Vermunt, J. K., & Bogaerts, S. (2019). Trajectories of self-

control in a forensic psychiatric sample: Stability and association with 

psychopathology, criminal history, and recidivism. Criminal Justice and 

Behavior, 46, 1255-1275. 

Blalock, D.V., Schrader, S.W., Stuewig, J., Tangney, J.P., & Masicampo, E.J. (2021). 

Resisting vs. persisting: Different types of self-control predict different outcomes 

following incarceration. Manuscript in preparation. 

Bollen, K. A. (2007). On the origins of latent curve models. In Factor analysis at 

100 (pp. 79-98). Mahwah, NJ: Routledge. 

Canby, N. K., Cameron, I. M., Calhoun, A. T., & Buchanan, G. M. (2015). A brief 

mindfulness intervention for healthy college students and its effects on 

psychological distress, self-control, meta-mood, and subjective 

vitality. Mindfulness, 6, 1071-1081. 

Crews, F. T., & Boettiger, C. A. (2009). Impulsivity, frontal lobes and risk for 

addiction. Pharmacology Biochemistry and Behavior, 9, 237-247. 

Daylor, J. M., Blalock, D. V., Davis, T., Klauberg, W. X., Stuewig, J., & Tangney, J. P. 

(2019). Who tells the truth? Former inmates' self-reported arrests vs. official 

records. Journal of Criminal Justice, 63, 49-57. 



65 

 

de Ridder, D. T., de Boer, B. J., Lugtig, P., Bakker, A. B., & van Hooft, E. A. (2011). Not 

doing bad things is not equivalent to doing the right thing: Distinguishing between 

inhibitory and initiatory self-control. Personality and Individual Differences, 50, 

1006-1011. 

De Ridder, D. T., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R. F. 

(2012). Taking stock of self-control: A meta-analysis of how trait self-control 

relates to a wide range of behaviors. Personality and Social Psychology 

Review, 16, 76-99. 

de Wit, H. (2009). Impulsivity as a determinant and consequence of drug use: A review 

of underlying processes. Addiction Biology, 14, 22–31 

Dom, G., D’haene, P., Hulstijn, W., & Sabbe, B.G.C.C. (2006). Impulsivity in abstinent 

early‐and late‐onset alcoholics: Differences in self‐report measures and a 

discounting task. Addiction, 101, 50-59. 

Duckworth, A. L., & Seligman, M. E. (2005). Self-discipline outdoes IQ in predicting 

academic performance of adolescents. Psychological Science, 16, 939-944. 

Farley, J. P., & Kim-Spoon, J. (2015). Longitudinal associations among impulsivity, 

friend substance use, and adolescent substance use. Journal of Addiction Research 

& Therapy, 6, 1000220. 

Field, M., Wiers, R.W., Christiansen, P., Fillmore, M.T., & Verster, J.C. (2010). Acute 

alcohol effects on inhibitory control and implicit cognition: Implications for loss 

of control over drinking. Alcoholism: Clinical and Experimental Research, 34, 

1346-1352. 



66 

 

Fitzmaurice, G. (2001). A conundrum in the analysis of change. Nutrition, 17, 360-361. 

Folk, J. B., Mashek, D. J., Stuewig, J. B., Tangney, J. P., Moore, K. E., & Blasko, B. L. 

(2019). Changes in jail inmates’ community connectedness across the period of 

incarceration. Deviant Behavior, 40, 897-911. 

Ford, J.A. & Blumenstein, L. (2013). Self-control and substance use among college 

students. Journal of Drug Issues, 43, 56-68. 

Friese, M., Hofmann, W., & Wiers, R. W. (2011). On taming horses and strengthening 

riders: Recent developments in research on interventions to improve self-control 

in health behaviors. Self and Identity, 10, 336-351. 

Gottfredson, M.R. & Hirschi, T. (1990). A general theory of crime. Stanford University 

Press: Stanford, CA. 

Hanson, R. K., & Tangney, J. P. (1996). The test of self-conscious affect—socially 

deviant populations (TOSCA-SD). Ontario Canada: Department of the Solicitor 

General of Canada. 

Heckman, B. W., Ditre, J. W., & Brandon, T. H. (2012). The restorative effects of 

smoking upon self-control resources: A negative reinforcement pathway. Journal 

of Abnormal Psychology, 121, 244. 

Hoyle, R. H., & Davisson, E. K. (2016). Varieties of self-control and their personality 

correlates. Handbook of self-regulation: Research, theory, and applications. 

Jo, Y., & Bouffard, L. (2014). Stability of self-control and gender. Journal of Criminal 

Justice, 42, 356-365. 



67 

 

Jo, Y., & Armstrong, T. (2018). The development of self-control in late adolescence: An 

analysis of trajectories and predictors of change within trajectories. International 

Journal of Offender Therapy and Comparative Criminology, 62, 50-72. 

Karberg, J. C., & James, D. J. (2005). Substance dependence, abuse, and treatment of jail 

inmates, 2002. Washington, DC: US Department of Justice, Office of Justice 

Programs, Bureau of Justice Statistics. 

Malouf, E. T., Schaefer, K. E., Witt, E. A., Moore, K. E., Stuewig, J., & Tangney, J. P. 

(2014). The brief self-control scale predicts jail inmates’ recidivism, substance 

dependence, and post-release adjustment. Personality and Social Psychology 

Bulletin, 40, 334-347. 

Meijers, J., Harte, J.M., Meynen, G., Cuijpers, P., & Scherder, E.J.A. (2018). Reduced 

self-control after 3 months of imprisonment: A pilot study. Frontiers in 

Psychology, 9, 1-7. 

Mitchell, O. & MacKenzie, D.L. (2006). The stability and resiliency of self-control in a 

sample of incarcerated offenders. Crime & Delinquency, 52, 432-449. 

Moore, K. E., Gregorian, M. J., Tangney, J. P., Folk, J. B., Stuewig, J. B., & Salatino, A. 

C. (2018). Changes in community integration from pre-to post-incarceration: The 

influence of psychological and criminal justice factors. Crime & Delinquency, 64, 

975-1000. 

Morey, L. C. (1991). Personality Assessment Inventory: Professional manual. Odessa, 

FL: Psychological Assessment Resources. 



68 

 

Muraven, M., Baumeister, R. F., & Tice, D. M. (1999). Longitudinal improvement of 

self-regulation through practice: Building self-control strength through repeated 

exercise. The Journal of Social Psychology, 139, 446-457. 

Muraven, M., & Baumeister, R. F. (2000). Self-regulation and depletion of limited 

resources: Does self-control resemble a muscle?. Psychological Bulletin, 126, 

247. 

Muraven, M., Collins, R. L., Shiffman, S., & Paty, J. A. (2005). Daily fluctuations in 

self-control demands and alcohol intake. Psychology of Addictive Behaviors, 19, 

140. 

Muraven, M., Tice, D. M., & Baumeister, R. F. (1998). Self-control as a limited resource: 

Regulatory depletion patterns. Journal of personality and social psychology, 74, 

774. 

Oaten, M., & Cheng, K. (2006). Longitudinal gains in self‐regulation from regular 

physical exercise. British Journal of Health Psychology, 11, 717-733. 

Pratt, T.C. & Cullen, F.T. (2000). The empirical status of Gottfredson and Hirschi’s 

general theory of crime: A meta-analysis. Criminology, 38, 931.964. 

Quinn, P. D., Stappenbeck, C. A., & Fromme, K. (2011). Collegiate heavy drinking 

prospectively predicts change in sensation seeking and impulsivity. Journal of 

Abnormal Psychology, 120, 543. 

Schrader, S.W., Stuewig, J., & Tangney, J.P. (2020, February). Changes in self-control in 

adulthood: The case of jail inmates. Poster presented at the Society for Personality 

and Social Psychology Annual Conference, New Orleans, LA. 



69 

 

Simpson, D. D., & Knight, K. (1998). TCU data collection forms for correctional 

residential treatment. Fort Worth, Texas: Texas Christian University, Institute of 

Behavioural Research. 

Tangney, J. P., & Dearing, R. L. (2002). Emotions and social behavior. Shame and guilt. 

Guilford Press. 

Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self‐control predicts good 

adjustment, less pathology, better grades, and interpersonal success. Journal of 

Personality, 72, 271-324. 

Tangney, J. P., Folk, J. B., Graham, D. M., Stuewig, J. B., Blalock, D. V., Salatino, A., ... 

& Moore, K. E. (2016). Changes in inmates' substance use and dependence from 

pre-incarceration to one year post-release. Journal of Criminal Justice, 46, 228-

238. 

Tangney, J. P., Mashek, D., & Stuewig, J. (2007). Working at the social–clinical–

community–criminology interface: The George Mason University inmate 

study. Journal of Social and Clinical Psychology, 26, 1-21.  

Tangney, J. P., Stuewig, J., Mashek, D., & Hastings, M. (2011). Assessing jail inmates’ 

proneness to shame and guilt: Feeling bad about the behavior or the 

self?. Criminal Justice and Behavior, 38, 710-734. 

Tangney, J. P., Stuewig, J., Furukawa, E., Kopelovich, S., Meyer, P. J., & Cosby, B. 

(2012). Reliability, validity, and predictive utility of the 25-item Criminogenic 

Cognitions Scale (CCS). Criminal Justice and Behavior, 39, 1340-1360. 



70 

 

Turner, M.G. & Piquero, A.R. (2002). The stability of self-control. Journal of Criminal 

Justice, 30, 457-471. 

VanDellen, M. R., & Hoyle, R. H. (2010). Regulatory accessibility and social influences 

on state self-control. Personality and Social Psychology Bulletin, 36, 251-263. 

Vazsonyi, A. T., & Jiskrova, G. K. (2018). On the development of self-control and 

deviance from preschool to middle adolescence. Journal of Criminal Justice, 56, 

60-69. 

Walters, G. D. (2015). Early childhood temperament, maternal monitoring, reactive 

criminal thinking, and the origin (s) of low self-control. Journal of Criminal 

Justice, 43, 369-376. 

Wills, T. A., & Stoolmiller, M. (2002). The role of self-control in early escalation of 

substance use: A time-varying analysis. Journal of Consulting and Clinical 

Psychology, 70, 986. 

Zavala, E., & Kurtz, D. L. (2017). Using Gottfredson and Hirschi’s A General Theory of 

Crime to explain problematic alcohol consumption by police officers: A test of 

self-control as self-regulation. Journal of Drug Issues, 47, 505-522. 

 

 



71 

 

 

 

 

 

BIOGRAPHY 

Shannon W. Schrader has been involved in psychological research in various capacities 

since 2013. She received both her Bachelor’s degree and Master’s degree in Psychology 

from George Mason University. 


