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Abstract

Social bond theory has received significant empirical support in examinations
of drug use for decades. However, research utilizing the theory has often been
fragmented and has not incorporated all four dimensions of the social bond.
Additionally, much of this research has collapsed drug use into categories rather
than examining specific forms of drug use. These concerns confuse the theoretical
and practical insights that may be derived from such analyses. I utilize Monitoring
the Future (2019) data to examine social bonding wholistically as latent classes in
line with the concept of the social bond described by Hirschi (1969) and estimate
the effect of the classes on specific forms of drug use. I find there are four distinct
classes of social bonding among U.S. seniors most clearly differentiated by levels of
attachment and commitment. Logistic regression results indicated different classes
of social bonding were associated with different forms of drug use. I discuss the
theoretical implications of the results and how they can be applied for criminal justice
practitioners.
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Drug use among youths is an ongoing national concern and overall illicit drug use
is on an upward trend among high school students (SAMSHA, 2020). Principle
among these concerns are the use of opiates, synthetic opioids, and other pharma-
ceutical drugs (Milam, et al., 2021; Miller et al., 2018), new novel forms of drug use
(Miller et al., 2019; Stogner & Miller, 2013), a resurging popularity in psychedelics
(Khey et al., 2008; Miller et al., 2009; SAMSHA, 2020) and the continued growth
in cannabis use and developments in new forms of consumption (SAMSHA, 2020;
Stogner & Miller, 2015). Moreover, contemporary social changes brought on by the
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ongoing Covid-19 pandemic have precipitated renewed concerns around drug over-
dose and increased use of illicit drugs as a product of Covid-19 related social and
political change (Boehnke, et al., 2021; Imtiaz et al., 2021; Leatherdale et al., 2021;
Linas et al., 2021; Mason et al., 2021). Drug use is associated with numerous nega-
tive outcomes including continued use and addiction (Chen et al., 2009), disease and
death (Degenhardt & Hall, 2012; Johnston et al., 2021), property and violent crime
(Dawkins, 1997), arrest and incarceration (Maden et al., 1990, 1992), lost earnings
and societal economic burden (Kasunic & Lee, 2014), as well as a host of men-
tal health related co-morbidities such as anxiety, depression, and suicidality (Choi
et al., 2016; Hayatbakhsh et al., 2007; Paton et al., 1977; Sareen et al., 2006).

The fields of sociology, criminology, psychology and public health have pro-
duced a wealth of literature on drug use, however, much of it is disconnected and
lacking robust theoretical underpinnings from which to make strong recommenda-
tions for practice and policy. Within criminology, control theories have seen wide
application and empirical support. Indeed, Hirschi’s (1969) social bond theory has
received significant support in research on delinquency, including various forms
of drug use, and the theory appears similarly applicable for boys and girls (for a
few examples see, Chapple et al., 2005; Ford, 2005). Yet, common analytic tech-
niques (i.e., classic regression analyses) cannot remain true to Hirschi’s conception
of the social bond and such simplistic analyses can muddy our understanding of the
effect of social bonding on delinquency. Additionally, while many researchers have
addressed polydrug use among adolescents and have used advanced analytical tech-
niques like latent class analysis to do so they have often found polydrug use to be
driven by the use of alcohol, tobacco, and cannabis (Tomczyk et al., 2016). Yet,
there are conceptual and empirical reasons to suggest there are differences in behav-
ioral, attitudinal, and motivational characteristics of those who have used alcohol,
tobacco, and cannabis when compared to their counterparts who have added drugs
like cocaine, methamphetamine, or heroin to that list (Erickson, In Press; Stogner
& Miller, 2013; White et al., 2013). This study contributes to the literature on con-
temporary concerns about drug use and polydrug use through an examination of
the effects of social bonding on various forms of drug use by utilizing a method
that remains true to the theory. Moreover, this study contributes to the literature on
social bonding and delinquency generally as it is the first to empirically examine
latent classes of social bonds. Thus, the findings will provide valuable insights into
the usefulness of social bond theory as a framework for understanding substance
use as well as practical insights for prevention and intervention by identifying and
addressing risk factors for specific forms of drug use.

Social Bond Theory, Latent Classes and Drug Use

Hirschi’s (1969) social bond theory is one of the most commonly cited control theo-
ries of delinquency and crime and has received support in examinations in various
forms of offending. The theory begins with the assumption that deviant behavior
among youth is a given unless appropriate bonds are formed that tie the youth to
their family, peers, and society. Hirschi (1969) suggested there were four distinct,
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but interrelated dimensions of an individual’s social bond. Attachment related to the
youth’s connection to prosocial individuals (e.g., family members, teachers). Com-
mitment was concerned with the value associated with conventional activities and
goals (e.g., educational and professional success). Involvement simply referred to
engaging in conventional activities that would limit the time to engage in deviant
behavior. Belief related to a person’s acceptance of society’s norms, rules, and val-
ues. There is significant research that has suggested social bond theory, or at least
one or a few dimensions of the social bond, are important for understanding sub-
stance use including, alcohol, cannabis, amphetamines, methamphetamine, her-
oin, opioids, stimulants, tranquilizers, sedatives and cocaine (Akers & Lee, 1999;
Asthappan, 2010; Bahr et al., 1998; Ellickson et al., 1999; Ford, 2005, 2009; Ford
& Arrastia, 2008; Hill & Pollock, 2015; Hoppe et al., 1998; Marcos & Bahr, 1988;
Mowen & Visher, 2015; Reifman et al., 1998; Schroeder & Ford, 2012; Stanley &
Lo, 2009).

One concern with the way prior research used social bond theory to examine drug
use is the fragmented way in which it has been applied. Namely, much prior research
has not included indicators for each of the four dimensions of the social bond and
there is no consensus on how such indicators should be operationalized. Another
related concern with past work utilizing social bond theory is the methodological
constraints inherent in most forms of regression analysis. Common regression tech-
niques fence off the effect of other variables when estimating the effects of individ-
ual variables in a model. Thus, if a researcher estimated the effect of attachment on
drug use, they have “controlled for” or fenced off the effect of commitment, involve-
ment, and belief. This fragmentation of Hirschi’s (1969) theory as a product of vari-
able omission and methodological constraint is common in prior research on drug
use (Desmond et al., 2010; Dollar & Ray, 2013; Ford, 2005; Ford & Arrastia, 2008;
Hill & Pollock, 2015; Stanley & Lo, 2009). For instance, Hill and Pollock (2015)
examined only religion as a social bond for its effect on drug use. In their study
of meth use, Stanley and Lo (2009) focused their attention exclusively on school
informed dimensions of the social bond related to involvement, commitment, and
belief, but excluded attachment. Even studies that use indicators of all sources of
the bond often put them in the same model where they usually share some variation
and weaken each other’s individual variable effects by competing in the model. Cer-
tainly, this sort of fragmentation is not how Hirschi (1969) conceived of the social
bond he theorized. The social bond was thought to be a composite of its four com-
ponents. For instance, a youth may be high on attachment and involvement but lower
on commitment and belief and the combination of these contributed to the youth’s
level of social bonding. Some have attempted to address this in their analyses by
collapsing the four components of the social bond into a scale (Asthappan, 2010;
Schroeder & Ford, 2012). While operationalizing the variable this way is more in
line with theory it obfuscates the degree to which one or a few of the elements of the
social bond is driving drug use and the fact that all are meant to be discrete indica-
tors that are part of the same underlying construct that may vary in form and degree.
More sophisticated and contemporary forms of quantitative analysis such as latent
class analysis allow for the most theoretically informed way of testing individual-
level criminological theories of offending with multiple dimensions in a construct.
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Latent class analysis seeks relationships present in the data and groups cases on the
basis of these relationships to create theoretically informed classes of participants.
Previous research has used latent class analysis to examine other important crimino-
logical theories including the code of the street (Erickson et al., 2020) and low self-
control (Vaughn et al., 2009).

Confusing things further is the realization that much of the research on drug
use utilizing Hirshi’s (1969) theory has looked at only one form of drug use and
usually after they have collapsed multiple forms of drug use into dichotomies or
broad categories (e.g., use vs non-use; soft vs hard drug; non-use vs prescription
drug use, etc.) (Asthappan, 2010; Desmond et al., 2010; Dollar & Ray, 2013;
Ford, 2005; Ford & Arrastia, 2008; Hill & Pollock, 2015; Schroeder & Ford,
2012; Stanley & Lo, 2009). For example, Schroeder and Ford (2012) examine
the effect of attachment and involvement on marijuana use, but also prescription
drugs and illicit drugs. Collapsing forms of drug use into such categories makes it
more difficult to infer what types of influences are associated with specific forms
of use and could be utilized for drug specific prevention and intervention efforts.
Similarly, research that has utilized latent class analysis has tended to do so with
little to no thought of theory but simply to find classes of drug users and to test
their relationship to various risk factors (Connell et al., 2009; Conway et al., 2013;
Cranford et al., 2013; Gilreath et al., 2014; Lamont et al., 2014; Lanza et al., 2010;
Maldonado-Molina et al., 2007; Newcomb et al., 2014; Shin, 2012; Shin et al.,
2010; Snyder & Smith, 2015; White et al., 2013). While such analysis is more
empirically and methodologically sound than arbitrarily collapsing multiple types
of drug use into a single category it must be done thoughtfully and with mind to
theoretical considerations. For instance, it is hard to develop theoretically informed
prevention or intervention efforts aimed at addressing classes of users defined as
“predominant polysubstance use” (Conway et al., 2013), “multiple substances”
(Cranford et al., 2013), “advanced use” (Graham et al., 1991), or “heavy
polysubstance use” (Shin et al., 2010). Moreover, in a systematic review of 23
studies that utilized latent class analysis to look for classes of drug users Tomczyk,
Isensee, Hanewinkel (2016) noted in most instances latent classes of polydrug
users were made up almost entirely of those engaged in alcohol, tobacco, and
cannabis use. White and colleagues (2013) identified a “limited range multidrug”
class consisting of those who used tobacco, alcohol, and cannabis which
accounted for nearly 20% of their sample. They also found another very small class
consisting of 2% of their sample they termed a “extended range multidrug” class
consisting of those who used drugs beyond those in the limited range class. This
certainly dampens much of the analytic usefulness and “person-centered” focus
of a technique like latent class analysis and obfuscates the sort of influences that
predict polydrug use (Muthén & Muthén, 2000). If polydrug use classes are made
up mostly of those who use only a combination of tobacco, alcohol, and cannabis
it is likely that the covariates associated with polydrug use in previous studies do
not accurately capture the risk factors related to polydrug use of “hard” drugs or
of specific forms of hard drug use. Importantly, this means recommendations for
prevention or intervention derived from these analyses may not perform as desired.
It seems reasonable to suggest the risk factors associated with those involved in
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the consumption of cocaine, heroin, and methamphetamine are different at least
in magnitude if not in type than those of polydrug use involving tobacco, alcohol,
and even cannabis (White et al., 2013). Rather a theoretically driven analysis of
specific forms of drug use are most likely to yield useful insights for researchers
and practitioners alike.

Current Study

In what follows I contribute to the literature on drug use, polydrug use, and
the relationship between social bonding and various forms of drug use. Vari-
ous dimensions of Hirschi’s (1969) social bond theory, in various operation-
alizations, have repeatedly been shown to predict drug use. However, the
methods most often used in these analyses (i.e., various forms of regression
analysis) do not accurately reflect social bonding as a theoretical construct or
an individual’s overall level of social bonding. Thus, I utilize latent class anal-
ysis to find classes of social bonding. Second, I output these classes and use
them in regression analysis predicting various forms of drug use and polydrug
use while controlling for other important criminological influences known to
inform offending and drug use (Erickson & Burgason, In Press; DeLisi, et al.,
2019; Telesca et al., 2012). This is contrary to how most researchers have uti-
lized latent class analysis in previous examinations of drug use and polydrug
use, however, it is a more theoretically informed and pragmatically driven
use of latent class analysis. In doing so, I provide estimates of the effects of
empirically existent classes of social bonding on different types of drug use
and polydrug use that is true to the theory and provides specific avenues for
prevention and intervention.

Methodology
Data

I utilize data from the 2019 Monitoring the Future Study (MTF). It is a nationally
representative survey of U.S. seniors on their knowledge, attitudes, and behaviors
surrounding various drugs of abuse. The aim of the data is to provide descriptive
information of drug related concerns each year and over time while also providing
analytic potential to explain drug use and drug related attitudes. One of the great
advantages of the Monitoring the Future data is its depth of information on drug use
attitudes and behaviors among U.S. seniors across multiple decades. However, each
survey year represents a cross-sectional dataset without participant follow-up. While
these annual snapshots are excellent for analyzing trends and changes in drug use
it limits what researchers can do utilizing predictive forms of analysis. Despite this
limitation, the data has a wealth of useful information that can be used to understand
drug use attitudes and behaviors among those aging into adulthood at a point when
they are most at risk of drug use (Telesca et al., 2012).
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Data is collected annually in the spring semester from high school seniors across
the country with data collection beginning in 1975. As such a breadth of topics are
covered, six different surveys are administered in equal proportion with each student
completing one survey. This produces six relatively identical nationally representa-
tive subsamples. While there are many areas of overlap on each survey some forms
focus more or less on certain concerns (interpersonal relationships, work and lei-
sure, etc.). I utilized survey form one associated with dataset two of the MTF data
as it included the broadest range of drug use questions, included variables that could
adequately proxy each of the elements of Hirschi’s (1969) social bond, and included
important demographic and control variables. Data is collected via a multistage
sampling design (region, school, student) aimed at creating national representative-
ness. A sample weight is included in the data and used in the following analysis
to achieve this aim. Unfortunately, this excludes those who drop out prior to sur-
vey administration. While this represents a relatively small number of students such
individuals are at increased risk of drug use relative to their peers who graduate
(Gasper, 2011). Yet, the goal of the MTF data is to provide the greatest analytic
potential possible, in part, by providing data on the broadest cross-section of youth
possible. Additionally, while this concern is not altogether unproblematic, a large
proportion of drug users earn a high school diploma and Hirschi’s (1969) theory
was not aimed at explaining extreme and regular offending, on the contrary it was
aimed at explaining why the average youth did not offend. High school graduates,
statistically speaking, represent the “average youth” who is aging into adulthood,
a point in their lives when they are at the highest risk for drug use (Telesca et al.,
2012). The MTF dataset used here has 2,284 respondents, however, among the vari-
ables used in analysis there was a small to moderate amount of missing data among
the independent variables (1.9%—28.6%) which if excluded could possibly damage
the representativeness of the data and thus its analytic potential. To address this, I
used multiple imputation for all cases with missing data on variables used in analy-
sis (excluding dependent variables).

Social Bonding Variables for Latent Classes

I use one indicator variable for each of Hirschi’s (1969) components of the social
bond. Each indicator provides a very close fit to some of the indicators Hirschi used
to develop his theory. The indicator variable Attachment was focused on parental
attachment. Participants rated their satisfaction with their parental relationship on
a scale from 1-7 and higher scores indicated increased satisfaction. The indica-
tor Commitment was measured on a 4 point scale and participants were asked to
rate how much they valued future professional success and higher scores indicated
increased value. A categorical variable of the hours a week on average participants
worked during the school year formed the indicator variable Involvement focusing
attention on employment as a form of prosocial involvement common to many in
the last years of high school. Responses ranged from 1 (did not work) to 8 (worked
30+ hours a week). The indicator variable Belief was focused on participants level
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of agreement with the suggestion that following the law makes one a good person.
Participants were asked to rank their agreement on a scale ranging from 1-5 and
higher values indicating stronger agreement. These variables were used to find latent
classes of social bonding empirically existent in the data. The resulting classes were
then used as independent variables to predict different forms of drug use.

Dependent Variables

I fit models with a number of dependent variables to test for unique effects of inde-
pendent variables, specifically social bonding classes, across drugs and types of
polydrug use. Due to small cell sizes at the tail end of the distribution all dependent
variables are dichotomies of past year use (0=Did Not Use, 1=Did Use). These
include Past Month Tobacco Use,' Past Year Alcohol Use, Past Year Cannabis Use,
Past Year Psychedelics Use,” Past Year Cocaine Use,> Past Year Sedative Use, Past
Year Polydrug Use which combines all drug use variables available in MTF except
for tobacco and alcohol, and Past Year Polydrug Use with Alcohol which adds past
year alcohol consumption to the polydrug use variable.*

Control Variables

Several demographic control variables are included in the predictive model. Black,
Hispanic, and “Other” (with White serving as the reference group) are included
in the model. I also account for the association between gender and drug use
(1=Male). Additionally, I account for the effect of regionality Northeast, South, and
Midwest (with West serving as the reference group) in the regression model. I also
account for other criminological influences including Number of Parents in Home,
Neighborhood Satisfaction, Past Drug Use (in the years prior to participants senior
year), and Friends Use Cannabis. Descriptive statistics of all variables used to cre-
ate latent classes and in the analytic model are summarized in Table 1.

Analytic Plan

I imputed data for all variables with missing values that are used in analysis (exclud-
ing each of the dependent variables) using 1,000 iterations to produce 10 imputations.
Multiple imputation has been rigorously examined and often found to outperform
other advanced imputation techniques regardless of the proportion of missing values

! This form of the MTF does not include a measure of past year tobacco use. While this is not ideal, it
does not damage to the underlying logic of the analysis.

2 This combines reported past year LSD use and psychedelic use other than LSD as defined by MTF.

3 Due to small cell sizes past year powdered and crack cocaine required collapsing into a single variable.
4 Models with past year measures of amphetamines, tranquilizers, narcotics, polypharmaceutical, and
heroin use were also estimated. Models could not reach acceptable model fit and no effects were found
for classes of social bonding. Thus, tables and text summarizing findings from these analyses have been
excluded for parsimony.
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Table 1 Univariate Statistics
Frequency % of Sample Range Mean S.D
Social Bond Indicators
Attachment 1-7 5.37 1.66
Commitment 1-4 3.56 0.67
Involvement 1-8 3.34 2.32
Belief 1-5 2.84 1.20
Social Bond Classes
Class 1 168 7.4
Class 2 619 27.3
Class 2 180 8.0
Class 4 1297 57.3
Dependent Variables
Past Month Cigarette Use 139 6.1
Past Year Alcohol Use 1188 52.5
Past Year Cannabis Use 735 325
Past Year Psychedelic Use 84 3.7
Past Year Cocaine Use 36 1.6
Past Year Sedative Use 32 14
Past Year Polydrug Use 119 53
Past Year Polydrug Use w/ Alcohol 554 24.5
Control Variables
Male 1062 46.9
Black 237 10.5
White 1063 47.0
Hispanic 424 18.7
"Other" 539 23.8
Northeast 403 17.7
South 973 43.0
Midwest 533 23.6
West 354 15.7
# of Parents in Home 0-2 1.57 0.64
Neighborhood Satisfaction 56.5 1279.0
Past Drug Use (1 =Yes) 54.4 1232.0
Peer Cannabis Use 04 1.50 1.19

Values are representative of social bond indicators as they operationalized when I estimated latent classes

prior to standardization in Figure 1.

(Graham, 2009; Lodder, 2013; Rubin, 1976; Tsikriktsis, 2005). Multiple imputa-
tion retains the structure of the data to the greatest extent possible while maintaining
statistical power and reducing statistical bias (Graham, 2009; Little & Rubin, 1989;
Rubin, 1976). Unfortunately, 24 cases had such poor data that values could not be
imputed for them. Thus, the final analytic sample was reduced from 2,284 to 2,260
individuals. After the population weight is applied there are 2,263 cases.
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Table 2 Model Fit Statistics for

Latent Classes of Social Bond #of Classes  LL AlC BIC SABIC
2 -15,089.670  30,205.340 30,279.780 30,238.477
-13,132.214  26,300.428 26,403.500 26,346.311
4 -13,020.707 26,087.414 26,219.117 26,146.042

Could not reach convergence on a 5 class solution.

After imputation I used the four social bonding indicator variables discussed
above to produce latent classes. Latent class analysis assigns cases to a class based
on the likelihood that a case belongs in that class which is estimated using M-itera-
tions (in this case 1,000) to achieve best fit. Determining the appropriate number of
classes is done through the comparison of various fit statistics and statistical diag-
nostics that indicate class separation (i.e., that the classes are significantly different
from each other). I fitted models specifying increasing number of classes until the
model could not reach convergence despite increasing the number of iterations from
1,000 to 5,000.

The resulting 4 classes (to be discussed more below) were used as a variable that
theoretically approximated each participant’s social bond and were used in logis-
tic regression analysis predicting different forms of drug use and polydrug use. I fit
two models for each form of drug use, one with only the 4 social bond classes and
another with the classes and various control variables. Finally, I utilized a popula-
tion weight to produce representativeness and correct for over- and under-sampling
present in the MTF data.

Results
Latent Classes of Social Bonding

I constructed latent classes from four indicators, one for each element of Hirschi’s
(1969) social bond. While there is no single definitive way to determine the appro-
priate number of classes there is general agreement that researchers doing latent
class analysis should compare a variety of fit statistics and diagnostic tests while
iteratively increasing the number of classes to determine the appropriate class solu-
tion (Weller et al., 2020). I estimated latent classes of social bonding while increas-
ing from 2 to 5 classes and compared fit statistics to determine the appropriate
class solution (Table 2). The 5 class solution could not reach convergence despite
increasing the number of iterations from 1,000 to 5,000 and was thus deemed an
inappropriate number of classes. All fit statistics indicated that the 4 class solution
is the best fitting model (Table 2). Probabilities of class membership are very high
for the 4 class model ranging from 0.843 to 1, and the entropy value is also very
high (0.930). These latter diagnostic tests do not necessarily indicate which class
solution fits better but rather indicate that there is an appropriate level of separation
between classes, providing further evidence that the 4 class solution best represented
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Table 3 Standardized Means for

R . Attachment Commitment Involvement Belief
Social Bond Indicators

Class 1 -0.29 -2.58 -0.03 -0.17
Class 2 -0.10 -0.85 -0.07 -0.10
Class 3 -1.97 0.65 0.29 -0.08
Class 4 0.36 0.64 0.00 0.08
3.00
2.00
1.00
—@=Class 1
0.00 — Class 2
T
\ Class 3
-1.00 Class 4
-2.00
-3.00 . ,
Attachment Commitment Involvement Belief

Fig. 1 Standardized Means by Class for Social Bond Indicators

the empirical relationships between the four elements of the social bond present in
the data (Muthén & Muthén, 2000).

Each class was output to use as variables as each participant was assigned to a
class based on their posterior probabilities, or the likelihood that they would be
in that class (Muthén & Muthén, 2000). While variables used to produce latent
classes should be used without transformation they are often standardized when
variable scales are not the same to ease interpretation, as they are here, when
comparing class means on indicator variables (Ferguson, Moore, & Hull, 2020)
In Table 3. I report the standardized means for indicators of social bonding for
each of the classes and in Fig. 1, I present a visual representation. Latent classes
are most differentiated by social bond components attachment and commitment.
Specifically, class 3 had a very low standardized mean on the indicator attach-
ment (-1.97), while other class standardized means were more similar. Class 1 is
sharply differentiated from other classes by its relatively low standardized mean
for commitment (-2.58). Class 3 and 4 have nearly identical standardized means
on commitment (0.65; 0.64 respectively). The standardized mean for commitment
on class 2 falls between these other classes (-0.85). The standardized means for
involvement and belief did not evince the same level of variation between classes
present for attachment and commitment. This would suggest that delinquency that
is a product of weak or nonexistent social bonds is most driven by differential
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levels of attachment and commitment as these are the distinguishing features of
typological variation in the bond. Those in class 4 evinced the highest overall lev-
els of social bonding while those in class 1 generally evinced the lowest levels of
social bonding (save for levels of attachment).

Past Month Cigarette Use

Participants in class 1 were 400% more likely to have used cigarettes in the
past month relative to class 4 in model 1(O.R.=4.018, p<0.001). This asso-
ciation held after controls were added in model 2 and the effect was dampened
only slightly (O.R.=3.900, p<0.001). Additionally, after controlling for social
bond classes Black participants were less likely to use cigarettes (O.R.=0.452,
p <0.05) than White participants, while males were more likely to smoke ciga-
rettes than females (O.R.=1.707, p<0.05).°> Residing in the South was associ-
ated with an increased likelihood of cigarette use relative to those from the West,
but the effect was only marginally significant (O.R.=1.662, p<0.1). The num-
ber of parents that lived at home was negatively related to past month cigarette
use (O.R.=0.638, p<0.01). Alternatively, when compared against those who
had abstained, those who had used drugs prior to their senior year were more
likely to have smoked cigarettes in the past month (O.R.=1.956, p <0.05). Sim-
ilarly, those who associated with a greater proportion of friends who used can-
nabis were more likely to have smoke cigarettes in the past month (O.R.=1.322,
p<0.01).

Past Year Alcohol Use

When 1 fitted models for past year alcohol use (Table 4.) I found class 3 was
associated with an increased likelihood of having used alcohol in the past year
relative to those in class 4 in model 1 (O.R.=1.524, p <0.05). In model 2 after
controls had been included the associations falls from statistical significance.
Race was associated with past year alcohol use and Black participants were
less likely to report the use of alcohol than White participants (O.R.=0.530,
p<0.001). Those who expressed high levels of neighborhood satisfaction
were more likely to drink alcohol than those who did not, however the effect
was only marginally significant (O.R.=1.221, p<0.1). Participants who had
used drugs prior to their senior year were nearly 750% more likely to drink
alcohol during their senior year than those who had not used drugs previously
(O.R.=7.405, p<0.001). Additionally, having friends who used cannabis was
positively associated with past year alcohol use (O.R.=1.274, p<0.001).

5 T do not provide interpretations for the “other” racial classification as they are a composite of various
racial groups and interpretation would provide little analytic value.
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Past Year Cannabis Use

I present findings for past year cannabis use in Table 5. In model 1, class 2
(O.R.=1.289, p<0.05) and class 3 (O.R.=2.589, p<0.001) were both associ-
ated with increased odds of cannabis use compared to class 4. After the inclusion
of controls in model 2, class 2 (O.R.=1.388, p<0.01) and class 3 (O.R.=2.016,
p<0.001) were still associated with increased odds of past year cannabis use relative
to class 4. Being Black (O.R.=1.744, p<0.001), Hispanic (O.R.=1.329, p<0.1),
and male (O.R.=1.238, p<0.1) were all associated with increased odds of canna-
bis use relative to being White or a female after accounting for different classes of
social bonding. However, the effects were only marginally significant for Hispanic
and male participants. The number of parents residing in the home of the partici-
pant was associated with decreased odds of cannabis use (O.R.=0.748, p<0.01).
Alternatively, engaging in drug use prior to senior year (O.R.=3.789, p<0.001) and
having friends who use cannabis (O.R.=1.973, p <0.001) were both associated with
increased odds of past year cannabis use.

Past Year Psychedelic Use

Findings for past year psychedelic use are presented in Table 5. In model 1, class
1 (O.R.=2.112, p<0.05) and class 3 (O.R.=1.913, p<0.1) were associated with
increased odds of past year psychedelic use, however, the effect was only margin-
ally significant for class 3. Moreover, model fit was only marginally significant
(X?=6.725") which may suggest an individual’s social bond has little to do with
psychedelic use. This suggestion is further supported by findings in model 2 after
controls have been included which attenuated the effects of class 1 (O.R.=2.112,
p<0.1) and class 3. Males were nearly 290% more likely than their female counter-
parts to report past year psychedelic use (O.R.=2.886, p<0.001) while those in the
Northeast were less likely to report psychedelic use than their peers from the West
(O.R.=0.359, p<0.05). Finally, having friends who use cannabis was associated
with a near 100% increase in the odds of reporting using psychedelics (O.R.=1.983,
p<0.0001).

Past Year Cocaine Use

I present findings for past year cocaine use in Table 6. In model 1, class 1 was asso-
ciated with significantly increased odds of reporting past year cocaine use relative to
class 4 (O.R.=3.779, p<0.01). It is worth noting though that the model fit statistic
for model 1 was only marginally significant (X*>=7.115, p<0.1) suggesting social
bonding may not be a salient factor in teen cocaine use. Males evinced increased
odds of cocaine use relative to females (O.R.=2.886, p<0.001) while participants
residing in the Northeast had lower odds of cocaine use compared to those from the
West (O.R.=0.359, p<0.05). Finally, having friends who used cannabis was posi-
tively associated with past year cocaine use (O.R.=1.983, p<0.001).
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Past Year Sedative Use

Findings for past year sedative use are reported in Table 6. In model 1, those in
class 1 were over 250% more likely to report past year sedative use when compared
to those in class 4 (O.R.=2.634, p<0.05). Alternatively, those in class 2 were
nearly 70% less likely to have reported past year sedative use than those in class
4 (O.R.=0.314, p<0.05). After controls are included in model 2, the relationship
between class 1 and sedative use remains almost unchanged (O.R.=2.638, p<0.05)
while for class 2 the effect becomes only marginally significant (O.R.=0.313,
p<0.1). The only control variable that was significantly related to past year seda-
tive use was having friends who used cannabis which was associated with increased
odds of use (O.R.=1.757, p<0.01).

Past Year Polydrug Use

I present findings for polydrug use including only “hard” drugs in Table 7. In model
1, each of the three classes was associated with increased odds of polydrug use com-
pared to class 4. Those in class 1 were nearly 85% more likely to report polydrug
use compared to their peers in class 4, however the effect was only marginally sig-
nificant (O.R.=1.843, p<0.1). Those in class 2 (O.R=1.956, p<0.01) and class 3
(O.R.=2.969, p<0.001) were nearly 100% and 300% more likely to report polydrug
use of hard drugs in the past year compared to those in class 4. After including con-
trols in the model the association between class 1 and past year poly drug use of
hard drugs became statistically trivial. Alternatively, the associations between class
2 (O.R.=1.844, p<0.01) and class 3 (O.R.=2.220, p<0.01) remained even after
controls were included and the magnitude of the effect was only attenuated slightly.
Being Hispanic was associated with decreased odds of polydrug use of hard drugs
compared to White participants (O.R.=0.482, p<0.05). Participants living in the
Northeast were less likely to report past year polydrug use compared to those in the
West, but the effect was only marginally significant (O.R.=0.537, p<0.1). Drug use
prior to senior year (O.R.=2.230, p<0.05) and having friends who use cannabis
(O.R.=2.254, p<0.001) were both associated with an over 200% increase in the
likelihood of reporting polydrug use of hard drugs.

Past Year Polydrug Use including Alcohol

As previous research has indicated that much of polydrug use is driven by combi-
nations of alcohol and tobacco I provide this supplementary analysis of polydrug
use that includes alcohol as a means to compare against polydrug use of exclusively
“hard” drugs (Table 7). In model 1, only class 3 was associated with an over 230%
increased chance of reporting past year polydrug use including possibly alcohol
(0.R.=2.322, p<0.001). This is noticeably different from the model of polydrug
use that included only hard drugs. In model 2, this associations remains but the
magnitude of the effect was reduced by approximately 32% (O.R.=1.756, p<0.01).
The number of parents residing in the home was associated with decreased odds
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of polydrug use including alcohol (O.R.=0.730, p<0.01). Participants who had
used drugs prior to their senior year were over 450% more likely to report past
year polydrug use including alcohol than their peers who abstained (O.R.=4.532,
p<0.001). Similarly, having friends who use cannabis was associated with an over
200% increase in the odds of reporting polydrug including alcohol. Supplementary
analysis (available up request) was conducted with each indicator variable in the
regression rather than the social bond classes. The results were somewhat different.
For instance, when attachment was associated with drug use often class 3 (most dis-
tinguished by low levels of attachment) was associated with the same form of drug
use. Alternatively, involvement was nearly always associated with increased odds of
drug use and belief nearly always associated with decreased odds of drug use. Yet,
the latent class analysis presented here would indicate that involvement and belief
are likely not driving influences behind different forms of drug use and their effect
in regression analysis is likely an artifact of the analytic method used which controls
for the effect of attachment and commitment which are much more important when
the social bond is considered wholistically.

Discussion and Conclusion

The findings presented here contribute to the literature on social bond theory and
its application to various forms of drug use with implications both theoretically and
practically. I have presented the first latent class analysis of the four dimensions of
social bond theory and find four empirically existent classes of participants distin-
guished most clearly by levels of attachment and commitment. Those in class 1 were
most clearly differentiated from other classes by their relatively low levels of com-
mitment. Those in class 2 were most defined by low levels of commitment relative
to those in class 3 and 4, but evinced higher levels of commitment than those in
class 1. Participants in class 3 were most distinguished by their low levels of attach-
ment. Those in class 4 evinced the strongest overall social bond and comprised the
majority of the sample. These classes provide evidence that qualitatively distinct
classes of social bonds were present among U.S. seniors and further analysis indi-
cated some of these social bonding classes were associated with drug use. Addi-
tionally, Hirschi (1969) has suggested that attachment is likely the most important
dimension of a person’s social bond that discourages possible deviance. The results
presented here support this notion, but with a caveat, commitment also seems impor-
tant, and it seems as if the use of some types of drugs are more informed by com-
mitment rather than attachment, and vice versa. Additional research is required to
estimate how well these classes predict other forms of offending. Moreover, future
research should interrogate the antecedents of class membership, which may pro-
vide clues as why some youths evince strong social bonding in all but their commit-
ment to professional success or attachment to their parents. In subsequent analysis
of social bond theory researchers should consider utilizing latent class analysis as it
more accurately reflects the theory and can be used to examine social bonding as an
independent or dependent variable. Finally, the specification of social bonding used
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here is just one parsimonious and conceptually accurate reflection of the dimensions
described in the theory. Hirschi (1969) also attended to the influence of attachment
to school and peers, commitment to educational successes, involvement in prosocial
hobbies which are indicators of various dimensions of social bonding I could not
capture in one analysis. However, these ambiguities should not deter criminologists
from applying contemporary methods to understand contemporary problems, even if
they are framed by classic theories.

The regression analysis utilizing classes as covariates yielded interesting and
insightful results. Class 1 was commonly associated with increased odds of report-
ing various forms of drug use (cigarettes, psychedelics, cocaine, and sedatives).
Class 2 was associated with a similar number of forms of drug use (cannabis, poly-
drug use of hard drugs, and negatively associated with sedative use). Class 3 was
associated with its own set of drugs (alcohol, cannabis, psychedelics, polydrug use
of hard drugs, and polydrug use with alcohol). Moreover, while social bonding was
associated with several forms of drug use, it was not associated with several other
forms of drug use (amphetamines, tranquilizers, narcotics, polypharmaceuticals, and
heroin). Indeed, regression analyses could not even achieve acceptable model fit in
examinations of these latter forms of drug use suggesting a person’s social bond has
little to do with the likelihood they report having used those drugs. This is especially
noteworthy as pharmaceutical narcotics (i.e., opioids) are a significant contempo-
rary concern. Thus, social bonding has real, but oftentimes fairly specific effects on
specific forms of drug use. This variation in class associations with different forms
of drug use is noteworthy and supports the suggestion that important nuance is lost
in analyses that group drugs categorically. Theoretically, this would refute control
theorists’ assumption that such controls (i.e., social bond, self-control) act uniformly
to reduce deviance. In other words, social bonding does not net decreases in a per-
son’s propensity to offend generally, nor does lacking a strong social bond net an
overall increase in a person’s propensity to offend. Rather, the effect of a person’s
social bond works inconsistently across various domains of drug use, and likely
other forms of offending. Perhaps some variation is due to societal perceptions. For
instance, cannabis is becoming increasingly normalized and thus its use may not be
viewed as a serious infraction by youths who otherwise have a fairly strong social
bond (Stringer & Maggard, 2021). Further research on specific forms of offending
and their relationship to general theories of crime are warranted. Such research will
likely yield theoretical and applied insights as it has here.

The evidence presented here makes a strong case that social bonds are important
for understanding some forms of drug use, but not others. Among those forms of
drug use that social bonding is salient specific dimension of the social bond seem to
be driving specific forms of drug use. Thus, these analyses provide practical insights
for prevention, intervention, and rehabilitation. For instance, as sedative use is asso-
ciated with class 1 which is distinguished by low levels of commitment to future
professional success then practitioners have an actionable goal to address with youth
engaged in sedative use. Accordingly, programs aimed at improving participant self-
worth and develop problem-solving and goal-setting habits would likely have ame-
liorative effects (Chang et al., 2018; Uzun & Kelleci, 2018). Alternatively, class 3
was differentiated by low levels of attachment to their parents and was associated
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with increased odds of cannabis use and polydrug use including alcohol. Thus,
programs aimed at developing strong family bonds will likely have positive effects
at reducing those forms of substance use. Indeed, it has been long suggested that
strong child-parent relationships and parental supervision are integral for prevent-
ing or reducing youth drug use (Mounts, 2002; Sokol-Katz et al., 1997; Steinberg,
et al., 1994). Importantly though, efforts aimed at improving child-parent relation-
ships for those involved with sedatives will likely have little ameliorative reform as
these youths already report relatively high levels of parental attachment. Thus, the
results here are useful in that they can help practitioners target specific areas of risk
and develop individualized treatment plans for youth engaged in different forms of
substance use (Marchand et al., 2019). This type of targeted intervention has greater
efficacy and allows for the targeted expenditure of limited resources. Similarly, these
insights can be used to develop prevention programs that address specific forms of
drug use that may be locally or generationally prevalent. Indeed, improving child-
parent relationships or building self-efficacy and long-term goal development are
achievable prior to initiating drug use. Despite the costs that may be associated with
such efforts they are likely less costly than social, economic, and public safety costs
associated with drug use and addiction (Kasunic & Lee, 2014). It is worth noting
that peer cannabis use had significant effects for every form of drug use examined
and sometimes had a larger effect size. Moreover, prior research has indicated that
peers exert an outsized influence on offending patterns, including drug use (Boman
et al., 2013; Miller, 2010; Miller et al., 2008, 2011; Rukus et al., 2017). Thus, pro-
grams aimed at drug using avoidance or refusal strategies will like also lead to posi-
tive effects (Chang et al., 2018; Schwinn et al., 2019).

There are several limitations to this study. First, is the nature of the data which is
cross-sectional. This precludes any ability to make causal arguments and it is possi-
ble that drug use leads to decreased social bonding, specifically levels of attachment
or commitment. Yet, Ford (2005) noted indirect effects of prior drug use on future
drug use due to decreased school bonds. In other words, even if drug use did have
a dampening effect on social bonds, an individual’s social bond would still inform
their propensity for later drug use. While there is nothing that can be done about
the cross-sectional nature of the data, I have controlled for drug use in the years
prior to the survey. Second, while I have provided one specification of social bond
theory that is true to its conception, other indicators for the dimensions of the social
bond could be explored. For instance, while Hirschi (1969) emphasized attachment
to parents he also gave attention to the influence of attachment to school and peers.
A fuller examination of the theory and other possible specifications were beyond
the scope of the current research. Third, while latent class analysis is an excellent
tool for examining criminological theories it necessarily gives up a certain level
of variation when cases are subsumed into classes. This is unavoidable but has the
advantage of utilizing social bonding in a more theoretically accurate way. Fourth,
while I accounted for several other influences that may inform crime I was unable
to control for cultural influences germane to drug use and other forms of offending
(Burgason et al., 2020; Erickson, In Press). Finally, I was only able to examine one
form of drug offending, the results may have been different if I had examined drug
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manufacturing or trade as these offenders seem qualitatively different from those
that are just users (Erickson et al., 2021).

While Hirschi’s (1969) social bond theory has received significant support in
examinations of various forms of offending I suggest that it may be best to apply
Hirschi’s theory with nuance and caution, at least when the offending is in the form
of drug use. Qualitatively distinct classes of individuals with similar levels of social
bonding are certainly an empirical reality but the differences in bonding between
these classes inconsistently effected drug use. Indeed, these distinct groups of indi-
viduals evinced distinctly different propensities for different forms of drug use.
In these instances, birds of a feather, in the sense of similar social bonds, flocked
together. In other instances, model fit statistics suggested that levels of social bond-
ing had little to do with certain forms of drug use. These results are insightful theo-
retically, but also useful practically. Drug use continues to be an ongoing problem
and contemporary concerns brought on by the Covid-19 pandemic have only ampli-
fied these issues. Young people have been disproportionately impacted by loss of
social connection and the results from this study suggest that for some, damages
to their social attachments and commitments may increase the likelihood of cer-
tain forms of drugs use. Yet, these results also indicated there were likely fruitful
avenues for prevention and intervention to address various forms of substance use
among young people in the U.S.
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