


argue that young people who are thoughtfully reflective in their decision-making are more likely to
enjoy favorable life outcomes and exhibit a reduced likelihood of criminal engagement.

Notably, the stage of adolescence is characterized by heightened vulnerability, during which
individuals undergo several developmental changes, such as changes in cognitive control, rea-
soning, performance monitoring, and problem-solving (Steinberg, 2008; Timmer et al., 2022).
These developmental changes have consequences for later participation in risky behavior. Yet, as
predicted by Paternoster and Pogarsky (2009), empirical studies indicate that the capacity for
TRDM serves as a protective factor against risky behavior during adolescence (Maimon et al.,
2012; Paternoster et al., 2011; Timmer et al., 2021, 2022). These findings should be of interest to
practitioners and policy makers, as they are understandably interested in promoting the devel-
opment of healthy decision-making among the nations’ youth.

Research in this area is limited, however, and there is a need for a more complete understanding
of the factors that may support or undermine the crime preventive effect of TRDM. For instance,
recent research indicates that certain factors, such as stress and lack of sleep, can weaken the crime
preventive effect of TRDM (Timmer et al., 2021). These findings have possible implications for
delinquency prevention, as they suggest the need to attend holistically to the larger context in
which young people make choices. That is, attention should not focus solely on young people’s
capacity for TRDM. Rather, attention should also focus on the social, personal, and situational
circumstances that support or undermine the benefits of TRDM.

In the current study, we examine the possibility that alcohol use may be one additional factor
that weakens the crime preventive effect of TRDM. As with depression or lack of sleep (Timmer
et al., 2021), alcohol use may disarm the controlled and deliberate mode of cognitive processing
that is crucial to thoughtful decision making. This may be the case even among youth who perform
TRDM at a high level and who, in the absence of alcohol, would benefit from its crime preventive
effect. The role that alcohol may play in this regard warrants examination given that it is widely
consumed by young people. Indeed, alcohol is the most widely used psychoactive substance
among youth. By the end of high school, most adolescents have experimented with alcohol, with
binge drinking being a common pattern of consumption (Miech et al., 2021). Further, given the
deleterious effects of alcohol on health and well-being (Marshall, 2014; Tapert & Eberson-
Shumate, 2022), and given consistent empirical support for an association between alcohol use
and crime/delinquency (Barnes, 1984; Carpenter, 2007; Swahn et al., 2004), adolescent drinking
is a logical target for prevention and intervention efforts (Chung et al., 2018; Sánchez-Puertas
et al., 2022).

To explore the possible interactive effects between TRDM and alcohol use, we examine
longitudinal data from a national survey of adolescents. Specifically, we examine the possibility
that adolescent alcohol consumptionmoderates the effect of TRDM on offending behavior. Before
turning to the data and analyses, we discuss the relevant research on TRDM and alcohol con-
sumption in greater detail.

Theoretical Framework

Thoughtfully Reflective Decision-Making and Crime

Paternoster and Pogarsky (2009) established the concept of thoughtfully reflective decision-
making (TRDM), which involves a process of implementing logical and methodical reasoning
before, during, and after a decision. Individuals who engage in TRDM accumulate relevant
information regarding a problem, think consciously and rigorously about possible solutions to the
issue, employ reasoning and interpretation of alternative solutions, and reflect on the decision’s
outcome to acquire knowledge of its costs and benefits (Paternoster & Pogarsky, 2009). As a
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result, those who can effectively perform TRDM are more likely to engage in prosocial activities,
such as scholastic pursuits, and have improved health, while refraining from criminogenic and
deviant activities (Paternoster et al., 2011; Paternoster & Pogarsky, 2009; Timmer & Jacobsen,
2023). At the same time, researchers emphasize how the decision-making process among in-
dividuals may vary over time or across contexts, as the functioning of TRDM may depend on
various circumstances (Paternoster et al., 2011; Paternoster & Pogarsky, 2009).

Empirical Evidence on TRDM, Contingencies, and Crime

Previous empirical studies have highlighted the significance of thoughtful and deliberate
thinking in understanding criminal behavior. For instance, studies that utilized the National
Longitudinal Study of Adolescent to Adult Health data concluded that TRDM had a pro-
tective effect against general delinquency and property crime among youth (Paternoster et al.,
2011; Paternoster & Pogarsky, 2009; Timmer et al., 2021, 2022). Louderback and
Antonaccio (2017) explored the effect of TRDM on other outcomes, finding that individ-
uals who were more thoughtful and reflective in their choices were less likely to commit
cybercrimes and become victims of the same type of crime in comparison to those with low
levels of TRDM.

Whereas recent studies have demonstrated a link between TRDM and crime, few attempts
have been made to examine how the effect of TRDM may be conditioned by other variables.
Among the few studies investigating conditioning factors, Timmer and colleagues (2021)
discovered that the impact of thoughtful and reflective decision-making on delinquency was
contingent upon several conditions, such as stressful circumstances, negative mental states,
and adverse physical states during adolescence. Specifically, among youth who experienced
higher levels of stress, depression, and sleep problems, the crime preventive effect of TRDM
was significantly reduced (Timmer et al., 2021). In a more recent study, Timmer et al. (2024)
found that the crime protective influence of TRDM was more pronounced among youth with
stronger moral beliefs (Timmer et al., 2024). Focusing on a school context, Maimon et al.
(2012) revealed that the influence of TRDM on adolescent violence was stronger in schools
with relaxed sanctions compared to those with punitive disciplinary environments. In all,
more research is needed to understand how conditioning factors shape the TRDM-
delinquency relationship.

One possible conditioning factor that is ripe for investigation involves alcohol use. As de-
scribed earlier, alcohol plays a prominent role in adolescent crime and delinquency. Alcohol
appears to be related to crime and delinquency, in part, as a result of its direct effects on decision-
making and risky behavior. But as suggested below, alcohol may also play an interactive or
conditioning role by disrupting the link between an individual’s ability for TRDM and offending
behavior. To our knowledge, such a link has yet to be investigated.

Does Alcohol use Condition the Effect of TRDM on Delinquency?

The relationship between alcohol and delinquency may be due, in part, to alcohol’s direct effects
on decision-making. Alcohol use is associated with impairments in executive functioning and may
facilitate crime and violence by reducing self-awareness and self-control, including the ability to
monitor one’s own behavior (Baumeister et al., 1994). Examples of such direct effects are most
clearly seen in research on the long-term effects of heavy alcohol use, in which chronic alcohol
abuse leads to lasting problems with memory, concentration, and other executive functions and,
hence, a lower capacity for effective decision-making and problem solving (Allen et al., 1997;
Nasrallah et al., 2009; Tapert & Eberson-Shumate, 2022). Yet, in addition to its direct deleterious
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effects on decision-making ability, it is possible that alcohol use may impact behavior in a more
subtle, interactive manner. Alcohol use may weaken the inhibiting effects of TRDM on offending
behavior—even among individuals who, ordinarily, perform TRDM at a high level.

To understand how this may occur, it is helpful to review previous arguments in greater detail.
As described by Timmer et al. (2021, p. 965), “TRDM can be conceptualized as an example of the
cool mode of [information] processing as it involves deliberation and thoughtful reflection at each
stage of making decisions, which requires considerable cognitive effort.”Whereas the cool mode
is sensitive to costs and benefits and is attuned to future consequences, dual process theorists
highlight the simultaneous existence of a “hot mode” of information processing that is associated
with feelings, emotions, and immediate concerns, and that is largely unresponsive to rational
choice considerations. When the hot mode of processing is activated, it can disrupt cool mode
processing, making it difficult for individuals to translate rational thoughts into action
(Loewenstein, 1996; Van Gelder, 2013). Consistent with dual process theories, Timmer et al.
(2021) hypothesized that adverse experiences are likely to trigger the hot mode of processing,
thereby disarming the cool mode and serving to inhibit “the effective linkages between the ability
of individuals to analyze thoughtfully when making decisions and avoidance of different de-
linquent behaviors” (Timmer et al., 2021, p. 967).

Alcohol use may be one additional factor that, likewise, disarms the cool mode of information
processing and thereby reduces the inhibiting effect of TRDM on delinquency. Consistent with
this possibility, certain dual-process theorists argue that alcohol consumption disrupts the con-
trolled and deliberate mode of cognitive processing (Moss & Albery, 2009; see also Bernheim &
Rangel, 2004). As a result, the behavior of intoxicated individuals becomes more susceptible to
uncontrolled, automatic, or habitual “hot mode” processing. Consequently, the “regulatory control
functions are weakened” among intoxicated individuals, leading them to develop a myopic focus
on the most salient and easy-to-process cues in social situations, which can impede their ability to
interpret ambiguous cues and can influence how they react to provocation (Moss & Albery, 2009,
p. 524). They also become less sensitive to future consequences and display a heightened level of
reckless behavior (see also Bushman, 1997; Bushman et al., 2012; Giancola, 2000; Steele &
Josephs, 1990).

In addition to the acute (situational) effects of alcohol, there are at least two reasons to believe
that alcohol consumption—especially heavy consumption—may have lingering effects on
information processing. First, bouts of heavy drinking tend to be followed by hangover
symptoms, which include headache, fatigue, and negative mood. These disturbances often
continue into the following day and may spill over into other life domains such as the family or
school (Scholey et al., 2019). These hangover-related negative mood states may also trigger the
hot mode of information processing and thereby disarm the cool mode. Second, alcohol re-
searchers speculate that a regular pattern of binge drinking may have enduring effects on the
brain, increasing the sensitivity of individuals to “hot mode” triggers (Blanco-Ramos et al.,
2019; Lannoy et al., 2014).

In summary, there is ample evidence to suggest that alcohol consumption may disrupt or disarm
the cool and deliberate mode of information processing, especially at higher levels of con-
sumption. Further, heavy bouts of drinking may have lingering, and even enduring, disruptive
effects on cool mode processing. Thus, as with stress or depression, alcohol intake may therefore
inhibit the usual linkage between the ability of individuals to analyze thoughtfully and reflectively
when making decisions and the avoidance of risky behavior.

If this is the case, then, in addition to any direct effects of alcohol, we would expect alcohol use
to condition the effect of TRDM on offending behavior. Adolescents who typically engage in
TRDM should display a tendency to refrain from criminal and delinquent behavior. But in the
context of alcohol use, we would expect the inhibiting effect of TRDM to be weakened, given the
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tendency of alcohol to disarm the cool mode of information processing. Existing research suggests
that the disruptive effects of alcohol (including acute and lingering effects) are most evident at
higher levels of alcohol consumption (Bartholow et al., 2012; Moss & Albery, 2009; Scholey
et al., 2019), so an interaction effect of this type may be most likely in the context of heavy
drinking, especially regular heavy drinking.

Present Study

This study aims to fill a gap in the literature by assessing how thoughtful and reflective decision-
making interacts with adolescent alcohol use to influence delinquency. We follow the same
approach that has been used successfully in previous research on TRDM and related contingencies
(Timmer et al., 2021). Specifically, by assessing how alcohol use interacts with TRDM, we will be
able to increase our understanding of the conditions that support or undermine the crime pre-
ventive effects of deliberate decision-making. Prior research suggests that the propensity of
alcohol to disrupt the cool mode of processing may vary according to different patterns of alcohol
intake (Bartholow et al., 2012; Moss & Albery, 2009; Scholey et al., 2019); therefore, we focus on
three different aspects of alcohol use, namely alcohol use frequency, binge drinking, and
drunkenness levels, and examine how they condition the relationship between TRDM and
criminal behavior among youth.

Overall, this study tests the following hypotheses:

H1: Young people who engage in a high level of TRDM will exhibit relatively low levels of
criminal and delinquent behavior.
H2: The crime protective effects of TRDMwill be reduced among youth who use alcohol more
frequently.
H3: The crime protective effects of TRDM will be reduced among youth who experience
higher levels of drunkenness.
H4: The crime protective effects of TRDM will be reduced among youth who engage in more
frequent binge drinking.

Methods

Data

The first two waves of Add Health data, a nationally representative longitudinal study of ado-
lescents in grades 7-12, were used in this study. During Wave I (1994–1995), adolescents were
randomly selected from 132 schools in the United States and interviewed about their personalities,
behaviors, attitudes, schools, friends, and other relevant aspects. Reports from Wave I in-school,
in-home, and primary caregiver surveys were utilized to establish our independent, conditioning,
and control variables, and Wave II in-home student surveys, which were collected one year later,
were used to create our dependent variable.

We utilized respondents’ reports who had valid Add Health sample weights and had no missing
data on our dependent variable (delinquency at Wave II), which is consistent with the guidelines
for using Add Health data and other studies (Chantala, 2006; Maimon et al., 2012; Timmer et al.,
2021, 2022). The appropriate sample-attrition weight provided with the data was used to control
for non-response and sample attrition between the two waves (Chantala, 2006; Laursen et al.,
2011, p. 155). In all our models, Wave II sample weights were included to account for sample
clustering and oversampling of particular social groups. As only about 8% of observations had
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missing data on specific predictors in our resulting sample, listwise deletion was used with a final
sample of 12,496 adolescents (Allison, 2001).

Measures

Dependent Variable (Wave II). An additive delinquency index derived from the in-home survey
during Wave II was used in this study, which is consistent with prior research utilizing Add Health
data (Demuth & Brown, 2004; Hoffmann, 2018; Kort-Butler, 2017; Timmer et al., 2021, 2022).
The index comprises 12 survey items that examine violent and property crime involvement in the
past year (see Appendix Table 1 for the list of survey items). Higher scores on the delinquency
index indicate a greater degree of engagement in delinquent activities (alpha = .82).

Independent Variables (Wave I)
TRDM. Thoughtfully reflective decision-making (TRDM) is the corresponding four-item

index used by Paternoster and Pogarsky (2009) in their initial assessment of the concept. Our
TRDM scale is composed of participants’ agreement levels with statements that examine all four
components of TRDM: intentionality, forethought, self-reactiveness, and self-reflectiveness (see
Appendix Table 1 for the list of survey items). The items were added together, with higher values
representing higher levels of TRDM (alpha = .74). Respondents who obtain high scores on the
TRDM scale indicate that, when making decisions or attempting to solve problems, they usually
(1) try to collect as many relevant facts as possible, (2) think of different approaches, (3) compare
alternatives, and (4) after making decisions, they usually analyze “what went right and what went
wrong.”

Alcohol use Variables. First, we included the item of alcohol use frequency, which was measured
by asking respondents the number of days they drank alcohol over the past 12 months. Responses
were recorded to range from 0 = never to 6 = every day or almost every day. Similar items were
used in prior literature on adolescent alcohol use (Balsa et al., 2010; Marshal et al., 2008; Mogro-
Wilson, 2008). Further, following prior literature on binge drinking (Marshal et al., 2008; Shin
et al., 2009; Tucker et al., 2012), we used an item asking adolescents how many days in the past
12 months they had five or more drinks in a row. Responses were recoded to range from 0 = never
to 6 = every day or almost every day. Finally, adolescents were asked about how many days in the
past 12 months they have gotten drunk or ‘very high’ on alcohol. Responses were recoded to range
from 0 = never to 6 = every day or almost every day (see Marshal et al., 2008; Mogro-Wilson,
2008; Rees et al., 2001 for similar items).

Control Variables
Sociodemographic Factors. We utilized important sociodemographic characteristics of youth and

their caregivers. They are adolescent gender (1 = female), age (in years), and race/ethnicity
(White/non-Hispanic [reference group], Black/non-Hispanic, Latinx, Asian/Pacific Islander,
American Indian and other race/ethnicity). We further included a family structure binary variable
reflecting whether adolescents reside with two biological parents (1 = lives with two biological
parents”; 0 = another situation), parents’ educational achievement with responses ranging from 1 =
did not graduate high school or did not complete a GED to 5 = got professional training beyond a
four-year college or university, and whether respondents’ caregivers received any kind of public
assistance in the past year (1 = yes; 0 = no).
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Table A1. Survey Items Used for Measuring Independent and Dependent Variables.

Wave II delinquency survey items Response categories

In the past 12 months how often did you… 0 = never
1) Paint graffiti of signs on someone else’s property or in a public place? 1 = 1 or 2 times
2) Deliberately damage property that didn’t belong to you? 2 = 3 or 4 times
3) Take something from a store without paying for it? 3 = 5 or more times
4) steal something worth less than $50?
5) steal something worth more than $50?
6) go into a house or building to steal something?
7) drive a car without the owner’s permission?
8) sell marijuana or other drugs?
9) get in a serious physical fight?
10) hurt someone bad enough to need bandages from a doctor or nurse?
11) use or threaten to use a weapon to get something from someone?
12) take part in a fight where a group of your friends was against another group?
Wave I TRDM Survey Items Response categories
Please, tell me whether you agree or disagree with each of the following statements 1 = strongly disagree
1) “When you have a problem to solve, one of the first things you do is get as many
facts about the problem as possible”

2 = disagree

2) “When you are attempting to find a solution to a problem, you usually try to
think of as many different approaches to the problem as possible”

3 = neither agree nor
disagree

3) “When making decisions, you generally use a systematic method for judging and
comparing alternatives”

4 = agree

4) “After carrying out a solution to a problem, you usually try to analyze what went
right and what went wrong”

5 = strongly agree
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