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Abstract

We examine an integrated dynamic model of social influences and internal controls on delinquency
in adolescence. We assessed to what extent parental bonds, peer delinquency, and self-control
were reciprocally related to delinquency throughout adolescence, and whether their effects were
time varying. We applied cross-lagged panel models to analyze these relationships using three
waves of data from a sample of Swiss youth at ages |3 to |7. Results suggest that self-control is
a strong predictor for future delinquent behavior. Moreover, social influences affect self-control
into adolescence, contributing to a growing area of research on the dynamic properties of self-
control over the life course. Social influences, in particular peer delinquency, are also reciprocally
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related to delinquency, implying that delinquency can lead to cumulative disadvantages that
further entrench individuals in antisocial pathways over the life course.
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Two of the major claims in life course research on crime are that effects of social controls
and influences vary over time and that these effects are reciprocal, generating cumulative
disadvantages over time (Catalano and Hawkins, 1996; Sampson and Laub, 1997;
Thornberry, 1987; Thornberry et al., 2003). Although studies have investigated this
claim, they tend to focus on variation and reciprocal effects of social influences (parents,
peers), because internal controls (self-control) are often not expected to vary during ado-
lescence (for example, Gottfredson and Hirschi, 1990; Hirschi and Gottfredson, 1993;
Pratt and Cullen, 2000; Vazsonyi et al., 2001). However, recent research has suggested
that both social influences and internal controls play a role in these cumulative and time-
varying processes (Hay and Forrest, 2006; Na and Paternoster, 2012). That is, a lack of
social controls such as parental bonds can decrease internal controls throughout adoles-
cence (Van Gelder et al., 2017), which in turn further weakens parental bonds and
increases the likelihood of delinquency (Na and Paternoster, 2012). Therefore, this arti-
cle examines an integrated dynamic model of criminal behavior over the life course, with
a focus on the reciprocal and time-varying effects of social influences and internal con-
trols on delinquency over adolescence.

Specifically, we assess relative influences of parental bonds and delinquent peers on
both self-control and delinquency over time. In addition, we test a key tenet of many life
course developmental theories of crime, namely that these effects are age graded and
reciprocal. In other words, the effects vary over time and social influences are expected
to affect engagement in delinquency, which in turn affects social influences (for exam-
ple, Sampson and Laub, 1997; Thornberry, 1987; Thornberry et al., 2003). In order to do
so, we use data from the Zurich Project on the Social Development from Childhood to
Adulthood, which includes measures of social influences, self-control, and delinquency
across key stages of adolescent development.

Social influences and delinquency

According to social control theory (Hirschi, 1969), individuals who maintain strong bonds
to social institutions are less likely to engage in delinquency (Sampson and Laub, 1997).
Bonds to parents and family and commitment and success in school are most important in
adolescence (Thornberry et al., 2003). Affective (for example, social support) and infor-
mal control elements (for example, monitoring and discipline) of these bonds place
bounds on adolescents’ behavior. Indeed, a lack of parental support, monitoring, and
attachment have been linked to engagement in delinquency in adolescence (for example,
Craig, 2015; Hoeve et al., 2012). Interactional theory proposes that adolescents who have
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weak bonds to social institutions are more likely to become seriously and persistently
engaged in delinquent behavior, especially when they also have a peer network where
antisocial behavior is reinforced and/or positive attitudes towards this behavior exist
(Thornberry et al., 2003). The hypothesis that association with delinquent peers is related
to delinquent behavior was derived from social learning theory (see, for example, Akers,
2002), which assumes that delinquency is learned through social interaction, and it has
been supported by previous studies (see, for a meta-analysis, Pratt et al., 2010). In the
remainder of this article we use the term ‘social influences’ to refer to bonds to parents and
the influence of delinquent peers.

Although early research on social influences did not explicitly incorporate dynamic
developmental relationships, researchers have since noted that bonds and commitment
are not time-stable individual characteristics but are formed through interactions with
others (Loeber and Le Blanc, 1990). In light of this, researchers have made at least two
important advancements to our understanding of the dynamic relationship between
social influences and delinquency.

First, scholars hypothesized that delinquency may (further) weaken an individual’s
parental bonds or strengthen an individual’s association with delinquent peers (Catalano
and Hawkins, 1996; Sampson and Laub, 1997; Thornberry, 1987). Delinquency is likely
to conflict with the conventional beliefs of parents, and therefore negatively influences
the parent—child relationship. Recent studies support the idea of a negative reciprocal
relationship between the quality of the parent—child relationship and delinquency (Harris
et al., 2016; Keijsers et al., 2010; Keijsers et al., 2011).

Moreover, the more an individual engages in delinquency, the more likely it is that he/
she associates more with delinquent peers. This is partly due to social selection pro-
cesses, in which adolescents sort themselves into peer groups that share similar values
and behaviors, and partly because delinquent adolescents are often rejected by prosocial
peers, and eventually end up being friends with each other (Thornberry, 2014). Matsueda
and Anderson (1998) found that delinquency indeed has a positive effect on peer delin-
quency, and that this effect is even larger than the effect of peer delinquency on adoles-
cents’ delinquency. Other studies also suggest a reciprocal relationship between
delinquency and peer delinquency (Elliott and Menard, 1996; Lee et al., 2014; Thornberry
etal., 1994).

Second, the role and relative importance of the family and peer domains change fun-
damentally over the course of adolescence (Meeus and Dekovic, 1995; Warr, 2002).
From early to late adolescence, individuals strive for autonomy, and they spend more
time with friends and less time with family. Simultaneously, parents relax controlling
and monitoring of behavior during adolescence, which suggests that they acknowledge
their child’s need for autonomy (Keijsers et al., 2009). This indicates that the socializing
units expected to influence delinquency vary between different developmental periods
(Catalano and Hawkins, 1996). Parents arguably have a stronger influence in early ado-
lescence (from about age 12), compared with middle (from about age 15) and late ado-
lescence (from around age 18) (Agnew, 2003).

Peers become more important during middle adolescence, since youth spend more
time away from home and with their peers. In the final stage of adolescence, the influ-
ence of peers is expected to decrease again, since newly emerging social bonds and
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commitment to conventional activities (for example, employment or romantic partners)
partly replace peer relationships (Sampson and Laub, 1997; Thornberry, 1987).

Previous research on time-varying effects of social influences and controls on delin-
quency is relatively limited, and existing studies find mixed results. For example, Jang
(1999) found that the peer influence increased from early to middle adolescence and
decreased afterwards, but that the effect of family involvement and attachment remains
stable over the course of adolescence. By contrast, a meta-analysis by Hoeve et al. (2012)
on the correlation between parental attachment and delinquency suggests that this asso-
ciation weakens as adolescents grow older. In line with expectations, Nilsson (2016)
found that the effect of delinquent peers on delinquency decreased from mid to late
adolescence.

Self-control and delinquency

Seemingly in contrast to the school of thought that social influences affect delinquency
dynamically over the life course is the notion that delinquency is primarily driven by
time-stable internal characteristics. From this point of view, the relationship between
social influences and delinquency can be partly explained by these underlying character-
istics too. Perhaps the most prominent proponents of this position are Gottfredson and
Hirschi (1990), who argued that the time-stable characteristic of low self-control can
account for both weak social attachments and involvement in delinquency. People who
lack self-control are characterized as ‘impulsive, insensitive, physical (as opposed to
mental), risk-taking, short-sighted and non-verbal’ (Gottfredson and Hirschi 1990, cited
in Pratt and Cullen, 2000: 932). The evidence for low self-control as a risk factor for
delinquency is strong. Two meta-analyses concluded that there is a strong relationship
between low self-control and deviance or crime (Pratt and Cullen, 2000; Vazsonyi et al.,
2017). Vazsonyi et al. (2001) found that Grasmick et al.’s (1993) self-control measure
accounted for between 17 and 28 percent of total deviance in four countries, controlling
for the effects of age and sex.

Low self-control is established during childhood when parents do not monitor or cor-
rect their child’s bad behaviors. Individuals with low self-control are therefore less likely
to resist temptations to commit crime when opportunities are present. Furthermore,
Gottfredson and Hirschi (1990) argue that poor development of self-control has impor-
tant consequences for one’s quality of relationships and membership in adolescent peer
groups (Chapple, 2005; Franken et al., 2016), and children who did not develop self-
control skills are found to be less successful in a wide range of adult outcomes, including
school performance, health, and the labor market (Pratt and Cullen, 2000; Wright et al.,
1999). Importantly, self-control is assumed to stabilize by ages 8—10, meaning that
parental and other social influences no longer have an effect on individuals’ self-control
(Gottfredson and Hirschi, 1990). This does not imply that absolute levels of self-control
are time invariant, but adolescents’ self-control relative to similarly aged others should
be stable (Hay and Forrest, 2006). Recent studies found support for stabilization of self-
control by the age of 10 (for example, Vaske et al., 2012; Vazsonyi and Jiskrova, 2018).

However, Gottfredson and Hirschi (1990) consider low self-control as a probabilistic
individual characteristic important in understanding variability in crime and deviance,
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which implies that they did not explicitly rule out other explanations. In fact, they recog-
nized that ‘lack of self-control does not require crime and can be counteracted by situa-
tional conditions or other properties of the individual’ (Gottfredson and Hirschi, 1990,
cited in Vazsonyi et al., 2015: 12). In line with this, recent studies found that both social
influences (that is, parents and peers) and self-control exert an independent effect on
delinquency (Fine et al., 2016; Franken et al., 2016). In addition, utilizing an appropri-
ately long time period (that is, 5 years in these studies), there is evidence that an indi-
vidual’s relative standing on self-control does vary over the course of adolescence,
meaning that self-control is not an immutable and stable propensity (for example,
Winfree et al., 2006).

Na and Paternoster (2012) therefore hold a more dynamic view suggesting that social
influences continue to shape self-control throughout adolescence. Evidence from longi-
tudinal studies supports this argument. For example, a small portion of US children aged
7—-15 (about 16 percent) experience substantial absolute and relative changes in self-
control, and self-control continues to be affected by parental socialization (Hay and
Forrest, 2006) and by association with prosocial and deviant peers (Burt et al., 2000),
even after the age of 10. Meinert and Reinecke (2018) showed that changes in parental
monitoring and discipline are related to changes in self-control during adolescence (see
also Na and Paternoster, 2012). Moreover, impulsivity and future orientation, two con-
cepts that indicate low self-control, continue to be affected by parental discipline prac-
tices during adolescence, and partly mediate the effect of parental discipline on
delinquency (Van Gelder et al., 2017).

Whereas Gottfredson and Hirschi (1990) claim that differences in levels of self-con-
trol between individuals (at least partially) account for differences in the quality of social
bonds and association with delinquent peers, current evidence suggests that levels of
self-control may also change within individuals over the course of adolescence. These
within-individual changes are shaped by changing social influences (Na and Paternoster,
2012), and likewise changes in self-control affect social influences (Franken et al., 2016).
Thus, the relationship between self-control and social influences is likely reciprocal over
the course of adolescence.

The current study

The current study aims to examine the development of delinquency over adolescence,
with particular attention to time-varying, reciprocal relationships between social influ-
ences, self-control, and delinquency. Previous research suggests that delinquency in ado-
lescence is influenced to varying extents by bonds to parents and peers as well as by
self-control. The effects of these social influences are expected to vary over the course of
adolescence, wherein parental attachment effects are strongest in early adolescence and
peer effects are strongest in mid to late adolescence. In addition, there is evidence to sug-
gest that the relationships between social influences, internal controls, and delinquency
are reciprocal. That is, social influences and self-control affect the likelihood of delin-
quency, which in turn affects social influences and self-control. Thus we examine to
what extent social influences, as measured by parental attachment and peer delinquency,
affect levels of self-control and delinquency, and to what extent delinquency likewise
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Figure |. Graphical representation of the theoretical relationships tested in this study.

affects changes in social influences over the course of adolescence. Figure 1 summarizes
the theoretical relationships tested in this study.

Methods
Data

This study uses three waves of the Zurich Project on the Social Development from
Childhood to Adulthood (z-proso). This ongoing longitudinal study consists of a sample
of all 1675 children who entered first grade in 56 randomly selected primary schools in
Zurich in 2004 (Nivette et al., 2014). Schools were selected using a sampling procedure
stratified by school size and the socioeconomic background of the school districts.
Disadvantaged school districts were slightly oversampled (Eisner et al., 2019). The sam-
ple is largely representative of the youth population for the city of Zurich, but not for the
whole country. The first wave of data collection took place when the vast majority of the
children were 7 years old. Seven waves of child interviews were collected at ages 7, 8, 9,
11,13, 15, and 17. The current study uses data from waves 5, 6, and 7, when the majority
of respondents were 13, 15, and 17 years old. Data were collected via self-report ques-
tionnaires during leisure time and participants were given a participation incentive worth
US$30. From age 13 on, the participants were legally old enough to give active consent
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Table I. Descriptive statistics for the variables used in the analyses.

Variable N M SD Min. Max.

Delinquency,,. |; 1192 1.514 0.780 0.000 4.360
Delinquency,,. s 1196 1.773 0.695 0.000 4.123
Delinquency,, | 1193 1.654 0.720 0.000 4.000
Peer delinquency,. |3 1118 0.145 0.208 0.000 1.000
Peer delinquency,. |5 1156 0.330 0.244 0.000 1.000
Peer delinquency,,. |7 1061 0.435 0.435 0.000 1.000
Parental involvement,,, | 1193 0.000 0.582 -2.084 0916
Parental involvement,, s 1197 0.000 0.624 -2.008 0.992
Parental involvement,,, |, 1186 0.000 0.633 —-1.954 1.046
Self-control, |3 1191 0.000 0.464 -1.604 1.196
Self-control, 5 1195 0.000 0.432 -1.630 1.270
Self-control,,. | 1186 0.000 0.426 -1.582 1.118
Socioeconomic status 1088 46.711 19.438 16.000 90.000
Male 1197 0.503 0.000 1.000
High education 1178 0.659 0.000 1.000

to participate on their own, although their parents received an information letter that
allowed them to forbid their participation.

From wave 5 (age 13) on, the project team were able to re-contact the entire initial
target sample from wave 1. in wave 5, 1365 respondents participated, which was 81
percent of the initial target sample in wave 1. The attrition rate between wave 5 and 6 was
relatively low, at 2.6 percent, and 117 respondents from the target sample (re-)entered,
making a total of 1446 respondents in wave 6. Attrition between waves 6 and 7 was
higher, at 11.0 percent, and only 18 respondents from wave 5 re-entered, making the total
number of respondents 1305 in wave 7. Only respondents who participated in all three
waves were included in the analysis, resulting in a sample of 1197 respondents. A recent
study showed that prosocial behavior, symptoms of anxiety/depression, symptoms of
attention deficit hyperactivity disorder (ADHD), non-aggressive conduct behavior, and
aggressive behavior were not related to attrition between waves 5 and 7 in the z-proso
study (Eisner et al., 2019).

Measurement

Descriptive statistics for the variables that are used in the analyses can be found in Table 1.

Delinquency. Delinquency was measured using 19 items (for example, truancy, cheating
at school, shoplifting, vehicle theft, driving without a license, burglary, drug dealing,
vandalism, robbery, carrying a weapon). Respondents were asked whether or not they
engaged in these behaviors in the past 12 months. A variety index was created from these
items, indicating how many of the 19 types of deviant or delinquent acts a respondent
committed. The distribution of this delinquency scale is skewed to the right, so a square



8 European Journal of Criminology 00(0)

root transformation was performed on the delinquency scales to approach a normal
distribution.

Peer delinquency. Respondents could indicate whether they had up to two ‘best friends’
and answer for six delinquency items whether or not these friends engaged in this behav-
ior. The items are: hit/kick and injure somebody, steal something from a shop/kiosk, play
truant, drink alcohol, smoke cigarettes, and take illegal drugs. For each best friend a
mean score of the six items was constructed (range 0—1). The Pearson’s correlation
between the first and second best friend’s delinquency is .602 at age 13, .535 at age 15,
and .527 at age 17. If the respondent indicated two best friends, these two scale scores
were combined into one measure by taking the mean of the two scores. When respond-
ents indicated that they did not have at least one best friend, they scored a missing value
on the peer delinquency variable. Only a small proportion of respondents did not have a
best friend: 5.5 percent at age 13, 2.6 percent at age 15, and 7.0 percent at age 17. In all
three waves, the distribution of the peer delinquency variable is positively skewed.

Parental bonds. The z-proso dataset includes various measures of parenting and parental
bonds, based on the Alabama parenting questionnaire (Shelton et al., 1996). As an indi-
cator for parental bonds, the parental involvement scale was used in the current study.
This is a relatively broad indicator of a respondent’s bonds to his/her parents, as indi-
cated by a moderate positive correlation with the other available measures for parental
bonds such as parental monitoring and parental supervision (for example, for monitoring
inwave 5:r = 479, N = 1197, p < .001; for supervision in wave 5: r = 412, N = 1193,
p < .001) Reliability of the parental involvement scale was relatively high in all three
waves (Cronbach’s a,,.i; = .748; Cronbach’s a5 = .767; Cronbach’s 4.7 = .769).
The scale consists of six items measuring: whether parents talk with the respondent about
his/her friends and other students in the class, whether the respondent does fun things
with his/her parents, whether the respondent can go to his/her parents when he/she has
problems, whether his/her parents help the respondent with his/her homework, whether
his/her parents are interested in what he/she does, and whether mother or father hugs
him/her when he/she is sad. Respondents could respond to these statements in four cat-
egories: never (1), rarely (2), sometimes (3), often (4). The scale scores were centered
around the mean.

Self-control. Self-control is measured using a 10-item scale adapted from Grasmick et al.
(1993) measuring dimensions of impulsivity, self-centeredness, risk seeking, and prefer-
ence for physical activities. For easier interpretation, the scale scores were reverse coded,
meaning higher scores equate to higher self-control, before including them in the analy-
ses. Reliability of the scale is acceptable in all three waves (Cronbach’s a,,.; = .804;
Cronbach’s @, s = .771; Cronbach’s a,,.; = .851). Scale scores were centered around
the mean.

Control variables. Three time-invariant control variables were measured at age 13. To
control for gender, a dummy variable ‘male’ (1 = yes; 0 = no) was constructed. Socio-
economic status (SES) was measured using information about the primary caregivers’
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current occupation. These occupation codes were translated into International Socioeco-
nomic Index of occupational status (ISEI) scores (Ganzeboom et al., 1992). Higher
scores on this scale reflect higher SES, and the maximum possible score is 90. When
information on two primary caregivers was available, the highest ISEI score was used as
an indicator of a respondent’s SES. Finally, a dummy variable was created that indicates
whether or not the respondent’s educational level is high (1 = yes; 0 = no). Educational
level was coded as high when respondents attended ‘secondary school type A or equiva-
lent’ or ‘Gymnasium or equivalent’. ‘Secondary school type B/C or equivalent’ and
‘Special needs class’ were coded as low.

Analytical strategy. In order to examine the time-varying and reciprocal relationship
between social influences, self-control, and delinquency, we estimated cross-lagged
panel models, a type of structural equation model that can be used to analyze the struc-
tural relations between repeatedly measured variables. Specifically, we incorporate
autoregressive effects, cross-lagged effects, and residual errors.

Autoregressive effects examine the average stability of a variable from one measure-
ment occasion to the next within individuals. For example, the autoregressive path from
delinquency,,; to delinquency,,s illustrates how stable delinquency in general is
between these measurement occasions. A higher autoregressive coefficient indicates a
high stability over time and a lower autoregressive coefficient means a substantial reshuf-
fling of individual’s delinquency over time (Selig and Little, 2012).

Cross-lagged effects measure the effect of a variable on another variable that was
measured one measurement occasion later. These effects represent the propositions
tested in this study. An example is the effect of parental bonds,,.; on delinquency,,s-.
Since the autoregressive effects are included in the models, this effect of parental attach-
ment,,.; on delinquency,,s is independent from the adolescent’s delinquency at age 13.
Controlling for prior levels of the outcome variable in this way makes it possible to rule
out that a cross-lagged effect of parental bonds,,,; on delinquency,s is due to the fact
that parental bonds and delinquency are simply correlated at age 13. The temporal prec-
edence of parental bonds,,,; makes it then possible to explicitly test the effect in this
particular direction. Estimating cross-lagged eftects, while controlling for autoregressive
effects, therefore makes it possible to explicitly test the direction of potential causality.
Moreover, in a cross-lagged panel model, a variable can be both an explanatory and an
outcome variable, which makes this method particularly suitable for testing reciprocal
relationships. Finally, residual errors of all variables within the same wave were corre-
lated with each other.

Models are estimated using maximum likelihood estimation with standard errors that
are robust to non-normality (MLR) in Mplus 7 (Muthén and Muthén, 2012). Accounting
for non-normality is necessary since not all variables are normally distributed. Full infor-
mation maximum likelihood (FIML) was used, so that cases with missing values can still
be included in the analysis. The dummy variables ‘male’ and ‘high education’ were
explicitly specified as exogeneous variables, since no reasonable normality assumption
could be made for these variables, which means that cases with missing values on these
variables (N = 19) are excluded from the analyses. This makes the final sample size for
the analyses 1178.
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Table 2. Evaluation of model fit statistics for fully constrained, partially constrained, and
unconstrained models.

Model X2 (df) AIC RMSEA (90% CI) CFI  SRMR  No. of free
parameters

|. Constrained 198.208 (47) 22152.74 .052 (.045-.060) .971 .030 83

2. Mixed 178.388 (40) 22147.15 .054 (.046-.062) .974 .028 90

3. Unconstrained  152.799 (34) 22132.12 .054 (.046-.063) 977 .026 96

We estimated three models that reflect the major claims outlined by the social control
and influence, self-control, and life course theoretical frameworks. We followed a step-
wise modeling procedure in which model fit was compared with the fit of the previous
model. Model 1 tests a fully constrained model wherein all cross-lagged and autoregres-
sive effects are constrained to be time invariant. This model reflects claims made by
static theories that the effects of social influences and self-control do not vary over time.
In Model 2, cross-lagged effects of parental bonds and peer delinquency on delinquent
behavior, and corresponding reciprocal effects, are allowed to vary freely over time. This
model reflects both dynamic and static perspectives, in that social influences are age
graded whereas internal controls remain time invariant. Model 3 is the fully uncon-
strained model, wherein all effects are allowed to vary freely over time. This model best
reflects an integrative approach that assumes a dynamic relationship between social
influences, self-control, and delinquency throughout adolescence. Effects of control var-
iables were constrained to be time invariant in all models.

Model fit was evaluated before interpreting parameters. Several criteria are used to
evaluate the model fit: comparative fit index (CFI) and Tucker Lewis Index (TLI) greater
than .90, and root mean squared error of approximation (RMSEA) and standardized root
mean square residuals (SMSR) less than .05 (Burkholder and Harlow, 2003). We used a
Santorra—Bentler scaled chi-square difference test to compare the fit of the models
against each other.

In order to formally test for time-varying effects, we used the Wald chi-squared test to
evaluate whether autoregressive and cross-lagged coefficients differed significantly
between ages 13 and 15, and between ages 15 and 17.

Results

Table 2 shows that the fully constrained model fits the data relatively well (x2 (47) = 198.208,
CFI = 971, RMSEA = .052). In Model 2, the direct and reciprocal effects of the parental
involvement and peer delinquency variables on delinquency were freely estimated. This
model also fits the data relatively well, and more importantly Model 2 fits the data signifi-
cantly better than the fully constrained model (Model 1), AX?gunorra Bentler scated (7) = 19.158,
p = .008. In the final model (Model 3), all effects were freely estimated. Model 3 fits the data
well (x? (34) = 152.799, CFI = .977, RMSEA = .054), and again this model fits the data
significantly better than the previous model (AX%q,ormaBentier scaled (0) = 25.543, p <.001).
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The results of these model fit comparisons indicate that (1) the strength of the recipro-
cal relationship between delinquency and the social influence variables varies over time,
(2) the strength of the association between self-control and delinquency varies over time,
and (3) the strength of the reciprocal relationship between self-control and the social
influence variables varies over time. This supports an integrative and dynamic perspec-
tive on social influences and internal controls and delinquency over adolescence. In the
next section, we examine the estimates from the unconstrained model to evaluate the size
and variance of direct and reciprocal effects on delinquency over time.

Autoregressive effects: Stability across adolescence

Table 3 displays the standardized coefficients for autoregressive and cross-lagged path-
ways for the unconstrained model. The results suggest that most constructs are at least
moderately stable across adolescence. Peer delinquency displays the comparatively low-
est stability between ages 13 and 15 (8 = .335, p < .001 ) and ages 15 to 17 (8 = .390,
p < .001), followed by delinquency (B,4e13.15 = 431, p < .001; B yoe157 = 514, p <
.001) and self-control (B,ge13.15 = 460, p < .001; Byye1s.7 = -543). The size of autore-
gressive effects for both delinquency and self-control are significantly greater between
ages 15 and 17 (delinquency: X?waaes (1) = 12.287, p = .001; self-control: X2yug.cest (1)
= 7.835, p = .005), meaning that there is greater stability in delinquency and self-control
in late adolescence. Interestingly, the strongest autoregressive effects were found for
parental involvement, which showed relatively high stability across adolescence (8
15 = 588, p < .001; B yge15.7 = -642, p < .001).

agel3-

Social influences, self-control and delinquency

The cross-lagged coefficients in Table 3 indicate that peers have the strongest effect on
later delinquency, but only in early to mid adolescence. Peer delinquency at age 13 posi-
tively affects delinquency at age 15 (8 = 0.069, p = .014), whereas this effect disap-
peared between age 15 and age 17 (8 = 0.041, p = .184). Parental involvement
(B =—0.048, p = .060) at age 13 is not significantly related to self-reported delinquency
at age 15, or from age 15 to 17 (see Table 3). The effect of peer delinquency was not
significantly smaller between ages 15 and 17 (}2waq e (1) = 1.947, p = .163), suggest-
ing that the size of the effect of peer delinquency does not change from early to mid
adolescence (see Table 4).

Furthermore, we find that social influences and delinquency are reciprocally related,
although this is inconsistent across time points. Self-reported delinquency at age 13
increases association with delinquent peers (8 = 0.182, p < .001) at age 15, and again
between ages 15 and 17 (8 = 0.142, p < .001). Delinquency has no significant effect on
parental involvement at age 15 but does weaken involvement between ages 15 and 17 (8
= —0.082, p = .001). Testing for time-varying effects, we find that the size of the effect
of delinquency on peer delinquency does not vary over time (X2yaiq st (1) = 0.444, p =
.505), whereas the effect on parental involvement is significantly stronger between ages
15 and 17 compared with between ages 13 and 15 (X% yudest (1) = 5.891, p = .015).
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Table 4. Wald chi-square tests of differences in cross-lagged and autoregressive effects during
adolescence.

ﬂagel} ﬂageIS XZ Wald test (I) P

Autoregressive effects

Delinquency 0.431*  0514% 12287 0.001
Peer delinquency 0.335* .390%  0.674 0.412
Parental involvement 0.588* 0.642* 0.193 0.661
Self-control 0.460%  0.543* 7.835 0.005
Cross-lagged effects
Predictor Outcome
Delinquency Peer delinquency 0.182* 0.142%  0.444 0.505
Parental involvement ~ —0.003 -0.082*% 5.891 0.015
Peer delinquency Delinquency 0.069* 0.041 1.947 0.163
Self-control -0.032  -0.067* 0.526 0.468
Parental involvement  Delinquency -0.032  -0.067* 0.497 0.481
Self-control 0.056*  0.070* 0.047 0.828
Self-control Delinquency -0.128%* -0.036  3.89 0.049
Peer delinquency -0.071* -0.071* 0.00l 0.98
Parental involvement 0.029 -0.035 2.805 0.094
*p < .05.

Results for self-control across time points were mixed. Self-control at age 13 is asso-
ciated with significantly less involvement in delinquency between ages 13 and 15 (8 =
—0.128, p < .001), but not between ages 15 and 17 (8 = —0.036, p = .194). Testing for
time-varying effects, the size of the effect is significantly larger between ages 13 and 15
compared with ages 15 and 17 (X3ywad st (1) = 3.890, p = .049).

Peer delinquency was associated with significantly lower self-control, but only in late
adolescence (8 = —0.067, p = .009). However, the size of these effects does not signifi-
cantly differ from the effects between ages 13 and 15 (X?yuq e (1) = 0.526, p = .468).
Parental involvement significantly increased self-control throughout adolescence (B, 15
= 0.056, p = .040; B,y 17 = 0.070, p = .010), suggesting that parents still matter to the
formation of self-control past childhood. The size of the effect of parental involvement
on self-control is not significantly different between ages 13 and 15 compared with ages
15 and 17 (XPwaa et (1) = 0.047, p = .828).

The effects of self-control on the social influence variables were also mixed. Higher
self-control was associated with significantly less involvement with delinquent peers at
ages 15 (B = —0.071, p = .015) and 17 (B = —0.071, p = .019). Self-control had no
significant impact on parental bonds (see Table 3).

Robustness checks

To test the robustness of the results, various additional tests were performed (results
available from the authors upon request) from which the most important findings are
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outlined below. The majority of the results are robust to slightly different operationaliza-
tions of the delinquency variable. First, we found that results are not sensitive to the
square root transformation of our delinquency variable. Second, we examined whether
the results are robust to a broader operationalization of delinquency using a 28-item scale
that includes measures of bullying and substance abuse. We find that higher self-control
at age 15 is associated with significantly lower delinquency at age 17 (8 = —0.070, p =
.007), although the effect size is significantly smaller (X?waq s (1) = 4.375, p = .036)
compared with the effect between ages 15 and 17 (8 = —0.145, p < .001). Third, if only
the 14 more serious, low-frequency items are included in the delinquency variety scale,
peer delinquency at age 15 is significantly related to delinquent behavior at age 17 (8 =
—0.078, p = .012), and the effect size is not significantly different from the effect between
ages 15 and 17 (X?wad st (1) = 0.526, p = .468). The same applies when delinquency is
operationalized with a 14-item incidence scale. Items about truancy, cheating at school,
running away from home, illegal uploading/downloading, and fare dodging are excluded
in this scale. Furthermore, when the parental monitoring scale is used instead of the
parental involvement scale, the results do not substantively change, indicating that the
results are robust against a different operationalization of parental bonds.

Discussion

This study has implications for our understanding of adolescent delinquency in at least
three ways. First, the results are consistent with a dynamic model of social influences and
internal controls on delinquency during adolescence (Sampson and Laub, 1997;
Thornberry, 1987). The model that best fits the data allows for all parameters to vary
freely over time. In addition, the results suggest that self-control, although relatively sta-
ble over time, is still malleable to social influences throughout adolescence. Second, in
line with previous research, peers play a significant role in influencing delinquency in mid
adolescence, as opposed to parents. In addition, this relationship is reciprocal, wherein
peer delinquency increases the likelihood of delinquency, and likewise delinquency rein-
forces peer delinquency. Finally, autoregressive effects indicate that certain constructs and
behaviors are at least moderately stable over time. Most notably, we find that involvement
in delinquency is quite stable throughout adolescence, and particularly in mid to late ado-
lescence. This suggests more continuity than change within adolescence.

Peers, parents, and delinquency

In line with a great deal of research on peer influences and delinquency, this study finds
that peer delinquency is positively related to future self-reported delinquency. However,
the degree to which this effect is time varying is difficult to determine. On the one hand,
significant peer effects are found in early adolescence (ages 13 to 15), but not in later
stages (ages 15 to 17). This is in line with life course theory and research that emphasizes
the decreasing importance of peers into later adolescence (Jang, 1999; Sampson and
Laub, 1997; Steinberg and Monahan, 2007; Thornberry, 1987). On the other hand, the
effect sizes do not significantly differ between the two time-lags. This leaves room for
the interpretation that peer effects are stable across adolescence, particularly since peer
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effects remained significant during robustness checks when only the relatively serious
items were included in the delinquency scale. This could indicate that peers are particu-
larly influential with regard to more serious offenses (see also Elliott and Menard, 1996).
Alternatively, peer delinquency could be more indirectly related to delinquency in mid-
dle and later adolescence, for example via the formation of beliefs in delinquent values
(see Thornberry, 1987). Furthermore, the relationship between peers and delinquency is
reciprocal. That is, delinquency in turn influenced peer delinquency, suggesting that
delinquency reinforces existing bonds to delinquent peers (Elliott and Menard, 1996;
Matsueda and Anderson, 1998).

There is some question as to whether this process is driven by self-selection or social
influence mechanisms in which the adolescent influences his/her friends. This study did
not take into account whether respondents nominated the same or different friends com-
pared with the previous wave of data collection, and thus it is not possible to separate
selection from social influence mechanisms. However, the standardized coefficients sug-
gest that delinquency has a stronger effect on peer delinquency than the other way
around. According to Matsueda and Anderson (1998), this suggests that selection mecha-
nisms are present within this process.! However, more research is needed to disentangle
the underlying mechanisms driving this relationship, particularly given the ongoing
debate about the relative importance of peer influence and peer selection in explaining
delinquency (see, for an overview, Schwartz and Vazsonyi, 2014).

Importantly, and in contrast with previous research, we found no consistent evidence
that parental bonds, as measured by parental involvement, affect future involvement in
delinquency (see, for example, Craig, 2015; Hoeve et al., 2012; Piko, 2000; Thornberry,
1987). There are several possible explanations for this result. First, the link between
parental attachment and delinquency is generally stronger when children are younger
(Hoeve et al., 2012; Jang and Smith, 1997), thus the influence of parents may have
already weakened by age 13. Second, parental bonds may have indirect effects on delin-
quency in adolescence through, for example, the formation of internal controls such as
self-control (Van Gelder et al., 2017), the development of beliefs in conventional values
(Thornberry, 1987), and/or association with delinquent peers (Janssen et al., 2016;
Keijsers et al., 2012). Indeed, the current study’s results suggest that parental involve-
ment significantly increases self-control throughout adolescence.

In line with previous research, we found some evidence that delinquency damages paren-
tal bonds (Keijsers et al., 2010; Keijsers et al., 2011; Sampson and Laub, 1997; Thornberry
et al., 1991), but only during mid to late adolescence. Parents may, for example, be more
forgiving of delinquency in early adolescence but, as the behavior becomes more persistent,
the bonds begin to weaken. In this case, we would expect a threshold effect of delinquency
on bonds over time, wherein effects are visible only among chronic or serious offenders.
Alternatively, since delinquency is measured using adolescents’ self-reports, parents might
simply not know enough about their child’s delinquency to change their behavior.

Social influences, self-control, and delinquency

In line with expectations, higher self-control significantly decreased the likelihood of
engaging in delinquency; however, effects were significant only between ages 13 and 15.
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In contrast to Gottfredson and Hirschi’s (1990) argument that self-control is stable
beyond childhood, our results suggest a more malleable construct that is shaped in ado-
lescence by associations with delinquent peers and parental involvement. We find sup-
port for the idea that parents continue to influence self-control during adolescence (Van
Gelder et al., 2017; Hay and Forrest, 2006; Meinert and Reinecke, 2018). In addition, we
find some evidence supporting the notion that peer associations and self-control are
reciprocally related. Individuals with low self-control are more likely to associate with
delinquent peers (Chapple, 2005), and this association further weakens self-control in
later adolescence (Burt et al., 2006). This finding speaks to the theoretical propositions,
first, that self-control is shaped not only by parents but by broader socializing institu-
tions, including peers (Meldrum, 2008), second, that self-control is affected by these
social influences beyond childhood (Hay and Forrest, 2006), and, third, that these influ-
ences may operate in a reciprocal, cumulative fashion over time (Na and Paternoster,
2012). Although cross-lagged effects are seemingly small, the size of effect is in line
with previous longitudinal models that account for autoregressive effects (see Adachi
and Willoughby, 2015; Malti et al., 2016). In addition, it is important to note that small
cross-lagged effects are still meaningful because they represent cumulative impacts on
the outcomes over time (Adachi and Willoughby, 2015).

In addition, our results suggest that self-control is not sufficient for explaining varia-
tion in adolescents’ delinquency, since it cannot completely explain the relationship
between peer delinquency and delinquent behavior in early adolescence. This is in line
with recent research on the effects of self-control and peer delinquency on delinquent
behavior (Franken et al., 2016; Fine et al., 2016; Pratt et al., 2010; Pratt and Cullen,
2000).

Stability over time

Delinquency can be explained partly by levels of self-control and peer delinquency in
early adolescence. However, when comparing the autoregressive effects (see Table 4),
delinquency is significantly more stable between ages 15 and 17, a time of rapid social
change. Neither changes in self-control, in peer delinquency, or in parental attachment
explain changes in delinquency between ages 15 and 17. This could be due to the stabil-
ity of these constructs during this period. Self-control, the most important predictor of
delinquency between ages 13 and 15, is more stable between ages 15 and 17 compared
with ages 13 and 15. Parental bonds appear to be more stable than peer delinquency,
which is in line with previous research suggesting that adolescents’ relationships with
significant others in the family, school, or community are more stable than relationships
with their peers (Brown and Larson, 2009).

Moreover, Sampson and Laub (1997) note that the stability of delinquency may reflect
the stability of social response more so than an underlying time-invariant criminal pro-
pensity. For example, persistency in delinquency is more likely when an adolescent who
has engaged in delinquency is publicly labeled as a delinquent by others. This may lead
to exclusion from conventional opportunities, to alteration of personal identity, and even-
tually to an increase in the likelihood of further association with delinquent peers and
engaging in delinquency (Lee et al., 2014; Paternoster and lovanni, 1989). Although
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labeling is not necessarily a cause of delinquency, once the process of engaging in delin-
quency has started, it could help to explain the persistence of delinquency in later adoles-
cence. This indicates that there are common as well as distinct predictors for the initiation
and persistency in delinquency (Catalano and Hawkins, 1996).

Limitations and future research

There are several notable strengths to this study. First, the data cover a key period of
adolescence within the life course. Second, the design and time frame allowed us to
incorporate both social influences and internal controls into one model to examine the
dynamic relationships between different theoretical constructs. However, there are also
important limitations.

First, future studies could benefit from incorporating some alternative operationaliza-
tion of the variables measured in this study to test the robustness of our results. For
example, peer delinquency was measured indirectly via the respondents’ perception of
their friends’ behavior. Although indirect measures of peer delinquency are widely used
in studies on adolescents’ delinquency, researchers note that the similarity between ado-
lescents’ and their peers’ behavior may be overestimated and partly explained by projec-
tion bias (Young et al., 2011). Future research would benefit from direct (peer-reported)
measures of peer delinquency. Further, self-control was measured using items based on
Grasmick et al. (1993). Since there is some debate in the literature about the validity of
this scale (see, for example, Piquero and Rosay, 1998), further research is needed to test
the robustness of our results to different operationalizations of self-control.

Second, a common problem in cross-lagged panel modeling is that one might not be
able to detect an effect of one variable on another when this effect is present only in a
shorter term than the time-lag that was used (that is, in this case, less than two years). As
Weerman, Wilcox, and Sullivan (2018) noted, studies using time-lags longer than a cou-
ple of weeks between measurements may miss the dynamic nature of short-term relation-
ships between adolescents and their peers. Future studies would benefit from studying a
longer developmental period, including part of childhood, and using shorter time inter-
vals. This makes it possible to determine the relative strength of indirect, direct, and
reciprocal effects of peer delinquency and parental attachment on delinquency and self-
control at each stage of the life course.

Third, due to limitations in space and model specification, we could not test all pos-
sible relationships between social influences, self-control, and delinquency. For exam-
ple, we did not test whether parental involvement and peer delinquency are (reciprocally)
related throughout adolescence, as indicated by previous research (for example, Keijsers
et al., 2012). Moreover, we did not incorporate a reciprocal relationship between self-
control and delinquency, although research has shown that self-control and deviance are
reciprocally related throughout childhood and early adolescence (Vazsonyi and Jiskrova,
2018), and that active offenders update their perceptions of risk with each offense and
discount future-oriented sanction threats (Fagan and Piquero, 2007). Thus it is plausible
that successfully engaging in delinquency can further weaken internal controls and
strengthen present orientation as future threats are devalued. Future research should
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more closely examine whether and how delinquency might impact self-control through-
out adolescence.

Conclusions

This study aimed to examine an integrated and dynamic model of the reciprocal relation-
ship between social influences and internal controls and delinquency in adolescence.
Following recent calls to incorporate self-control into more dynamic life course models
of delinquency (Na and Paternoster, 2012), we assessed to what extent these effects were
time varying and reciprocally related across key stages of adolescence. Our results sug-
gest that, for the most part, social influences affect self-control into adolescence, contrib-
uting to a growing area of research on the dynamic properties of self-control over the life
course. Furthermore, we find evidence that these social influences, in particular peer
delinquency, are also reciprocally related to delinquency, supporting the claim that delin-
quency can lead to cumulative disadvantages that further entrench individuals in antiso-
cial pathways over the life course (Thornberry, 2014).

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or
publication of this article: The Zurich Project on the Social Development from Childhood to Adulthood
is currently supported by the Swiss National Research Foundation (SNF) [Grant number
100014 149979] and the Jacobs Foundation (JF) [Grant number 2013-1081-1]. Substantial funding in
previous project phases was provided by the SNF, the JF, the Swiss Federal Office of Public Health,
the Swiss State Secretariat for Migration, the Bank Baer Foundation, and the Visana Foundation.

Note

1. Itis important to note that the strength of these effects could not be formally tested against one
another in our study because the two constructs were not measured with a comparable scale.

ORCID iDs

Twan Huijsmans https://orcid.org/0000-0002-3141-3313
Denis Ribeaud https://orcid.org/0000-0002-1668-8319

References

Adachi P and Willoughby T (2015) Interpreting effect sizes when controlling for stability effects
in longitudinal autoregressive models: Implications for psychological science. European
Journal of Developmental Psychology 12(1): 116-128.

Agnew R (2003) An integrated theory of the adolescent peak in offending. Youth & Society 34(3):
263-299.

Akers Ronald L. (2002) A social learning theory of crime. In: Cote S (ed.) Criminological
Theories: Bridging the Past to the Future. Thousand Oaks, CA: Sage Publications, 135-144.

Brown BB and Larson J (2009) Peer relationships in adolescence. In: Handbook of adolescent
psychology, Contextual influences on adolescent development, ed. Steinberg LRM, 3rd ed,
John Wiley & Sons, Hoboken, NJ, 74—103.

Burkholder GJ and Harlow LL (2003) An illustration of a longitudinal cross-lagged design for
larger structural equation models. Structural Equation Modeling 10(3): 465-486.


https://orcid.org/0000-0002-3141-3313
https://orcid.org/0000-0002-1668-8319

Huijsmans et al. 19

Burt CH, Simons RL and Simons LG (2006) A longitudinal test of the effects of parenting and
the stability of self-control: Negative evidence for the general theory of crime. Criminology
44(2): 353-396.

Catalano RF and Hawkins JD (1996) A theory of antisocial behavior. In: Hawkins JD (ed.)
Delinquency and Crime: Current Theories. Cambridge: Cambridge University Press, 149—197.

Chapple CL (2005) Self-control, peer relations, and delinquency. Justice Quarterly 22(1): 89—-106.

Craig JM (2015) Which bond matters more? Assessing the differential strengths of parental bond-
ing measures on adolescent delinquency over time. Youth Violence and Juvenile Justice
14(3): 225-242.

Eisner NL, Murray AL, Eisner M and Ribeaud D (2019) A practical guide to the analysis of
non-response and attrition in longitudinal research using a real data example. International
Journal of Behavioral Development 43(1): 24-34.

Elliott D and Menard S (1996) Delinquent friends and delinquent behavior: Temporal and develop-
mental patterns. In: Hawkins JD (ed.) Delinquency and Crime: Current Theories. Cambridge:
Cambridge University Press, 28-67.

Fagan J and Piquero AR (2007) Rational choice and developmental influences on recidivism
among adolescent felony offenders. Journal of Empirical Legal Studies 4: 715-748.

Fine A, Steinberg L, Frick PJ and Cauffman E (2016) Self-control assessments and implications
for predicting adolescent offending. Journal of Youth and Adolescence 45(4): 701-712.
Franken A, Moffitt TE, Steglich CE, Dijkstra JK, Harakeh Z and Vollebergh WA (2016) The role
of self-control and early adolescents’ friendships in the development of externalizing behav-

ior: The SNARE study. Journal of Youth and Adolescence 45(9): 1800—1811.

Ganzeboom HB, De Graaf PM and Treiman DJ (1992) A standard international socio-economic
index of occupational status. Social Science Research 21(1): 1-56.

Gottfredson MR and Hirschi T (1990) 4 general theory of crime. Stanford University Press.

Grasmick HG, Tittle CR, Bursik Jr RJ and Arneklev BJ (1993) Testing the core empirical implica-
tions of Gottfredson and Hirschi’s general theory of crime. Journal of Research in Crime and
Delinquency 30(1): 5-29.

Harris C, Vazsonyi AT and Bolland JM (2016) Bidirectional relationships between parenting pro-
cesses and deviance in a sample of inner-city African American youth. Journal of Research
on Adolescence 27(1): 201-213.

Hay C and Forrest W (2006) The development of self-control: Examining self-control theory’s
stability thesis. Criminology 44(4): 739-774.

Hirschi T (1969) Causes of Delinquency. Berkeley, CA: University of California Press.

Hirschi T and Gottfredson M (1993) Commentary: Testing the general theory of crime. Journal of
Research in Crime and Delinquency 30(1): 47-54.

Hoeve M, Stams GJJ, van der Put Claudia E, Dubas JS, van der Laan PH and Gerris JR (2012)
A meta-analysis of attachment to parents and delinquency. Journal of Abnormal Child
Psychology 40(5): 771-785.

Janssen HJ, Bruinsma GJ, Dekovi¢ M and Eichelsheim VI (2016) A between- and within-person
analysis of parenting and time spent in criminogenic settings during adolescence: The role of
self-control and delinquent attitudes. Youth & Society 50(2): 1-26.

Jang SJ (1999) Age-varying effects of family, school, and peers on delinquency: A multilevel
modeling test of interactional theory. Criminology 37(3): 643—686.

Jang SJ and Smith CA (1997) A test of reciprocal causal relationships among parental supervi-
sion, affective ties, and delinquency. Journal of Research in Crime and Delinquency 34(3):
307-336.

Keijsers L, Branje S, Hawk ST, Schwartz SJ, Frijns T, Koot HM, van Lier P and Meeus W (2012)
Forbidden friends as forbidden fruit: Parental supervision of friendships, contact with deviant
peers, and adolescent delinquency. Child Development 83(2): 651-666.



20 European Journal of Criminology 00(0)

Keijsers L, Branje SJ, Van der Valk IE and Meeus W (2010) Reciprocal effects between parental
solicitation, parental control, adolescent disclosure, and adolescent delinquency. Journal of
Research on Adolescence 20(1): 88—113.

Keijsers L, Frijns T, Branje SJ and Meeus W (2009) Developmental links of adolescent disclo-
sure, parental solicitation, and control with delinquency: Moderation by parental support.
Developmental Psychology 45(5): 1314-1327.

Keijsers L, Loeber R, Branje S and Meeus W (2011) Bidirectional links and concurrent devel-
opment of parent—child relationships and boys’ offending behavior. Journal of Abnormal
Psychology 120(4): 878-889.

Lee J, Menard S and Bouffard LA (2014) Extending interactional theory: The labeling dimension.
Deviant Behavior 35(1): 1-19.

Loeber R and Le Blanc M (1990) Toward a developmental criminology. Crime and Justice 12:
375-473.

Malti T, Averdijk M, Zuffiand A, Ribeaud D, Betts LR, Rotenberg KJ and Eisner MP (2016)
Children’s trust and the development of prosocial behavior. International Journal of
Behavioral Development 40(3): 262-270.

Matsueda RL and Anderson K (1998) The dynamics of delinquent peers and delinquent behavior.
Criminology 36(2): 269-308.

Meeus W and Dekovic M (1995) Identity development, parental and peer support in adolescence:
Results of a national Dutch survey. Adolescence 30(120): 931-944.

Meinert J and Reinecke J (2018) Self-control during adolescence: Examining the stability of low
self-control and the effects of parental social controls. European Journal of Criminology
15(5): 523-543.

Meldrum RC (2008) Beyond parenting: An examination of the etiology of self-control. Journal of
Criminal Justice 36(3): 244-251.

Muthén LK and Muthén BO (2012) Mplus Users’ Guide, 7th edn. Los Angeles, CA: Muthén &
Muthén.

Na C and Paternoster R (2012) Can self-control change substantially over time? Rethinking the
relationship between self and social control. Criminology 50(2): 427-462.

Nilsson E (2016) Parents’ monitoring-relevant knowledge, involvement with deviant peers and
substance use: Time-variant and long term associations among adolescents aged 12-17.
International Journal of Social Science Studies 4: 91-100.

Nivette AE, Eisner M, Malti T and Ribeaud D (2014) The social and developmental antecedents of
legal cynicism. Journal of Research in Crime and Delinquency 50(2): 270-298.

Paternoster R and Iovanni L (1989) The labeling perspective and delinquency: An elaboration of
the theory and an assessment of the evidence. Justice Quarterly 6(3): 359-394.

Piko B (2000) Perceived social support from parents and peers: which is the stronger predictor of
adolescent substance use? Substance Use & Misuse 35(4): 617.

Piquero AR and Rosay AB (1998) The reliability and validity of Grasmick et al.’s self-control
scale: A comment on Longshore et al. Criminology 36(1): 157-174.

Pratt TC and Cullen FT (2000) The empirical status of Gottfredson and Hirschi’s general theory of
crime: A meta-analysis. Criminology 38(3): 931-964.

Pratt TC, Cullen FT, Sellers CS, Winfree Jr TL, Madensen TD, Daigle LE, Fearn NE and Gau
IJM (2010) The empirical status of social learning theory: A meta-analysis. Justice Quarterly
27(6): 765-802.

Sampson RJ and Laub JH (1997) A life-course theory of cumulative disadvantage and the stability
of delinquency. Developmental Theories of Crime and Delinquency 7: 133-161.

Schwartz SJ and Vazsonyi AT (2014) Peers and delinquency. In: Miller JM (ed.) The Encyclopedia
of Theoretical Criminology. Chichester, UK: John Wiley & Sons, 601-604.



Huijsmans et al. 21

Selig JP and Little TD (2012) Autoregressive and cross-lagged panel analysis for longitudinal
data. In: Laursen BP, Little T and Card NA (eds) Handbook of Developmental Research
Methods. New York: Guilford Press, 265-278.

Shelton KK, Frick PJ and Wootton JM (1996) Assessment of parenting practices in families of
elementary school-age children. Journal of Clinical Child Psychology 25(3): 317-329.

Steinberg L and Monahan KC (2007) Age differences in resistance to peer influence. Developmental
Psychology 43(6): 1531-1543.

Thornberry TP (2014) Interactional theory of delinquency. In: Bruinsma GJN and Weisburd D (eds)
Encyclopedia of Criminology and Criminal Justice. New York: Springer Science+ Business
Media, 2592-2601.

Thornberry TP (1987) Toward an interactional theory of delinquency. Criminology 25(4): 863—892.

Thornberry TP, Lizotte AJ, Krohn MD, Farnworth M and Jang SJ (1991) Testing interactional
theory: An examination of reciprocal causal relationships among family, school, and delin-
quency. Journal of Criminal Law and Criminology 82(1): 3-35.

Thornberry TP, Lizotte AJ, Krohn MD, Farnworth M and Jang SJ (1994) Delinquent peers, beliefs,
and delinquent behavior: A longitudinal test of interactional theory. Criminology 32(1): 47-83.

Thornberry TP, Lizotte AJ, Krohn MD, Smith CA and Porter PK (2003) Causes and consequences
of delinquency. In: Thornberry TP and Krohn MD (eds) Taking Stock of Delinquency:
An Overview of Findings from Contemporary Longitudinal Studies. New York: Kluwer
Academic/Plenum Publishers, 11-46.

Van Gelder J, Averdijk M, Ribeaud D and Eisner M (2017) Punitive parenting and delinquency:
The mediating role of short-term mindsets. British Journal of Criminology 58(3): 644—666.

Vaske J, Ward JT, Boisvert D and Wright JP (2012) The stability of risk-seeking from adolescence
to emerging adulthood. Journal of Criminal Justice 40(4): 313-322.

Vazsonyi AT, Pickering LE, Junger M and Hessing D (2001) An empirical test of a general theory
of crime: A four-nation comparative study of self-control and the prediction of deviance.
Journal of Research in Crime and Delinquency 38(2): 91-131.

Vazsonyi AT, Roberts JW and Huang L (2015) Why focusing on nurture made and still makes sense:
The biosocial development of self-control. In: DeLisi M and Vaughn MG (eds) The Routledge
International Handbook of Biosocial Criminology. New York: Taylor & Francis, 263-280.

Vazsonyi AT, Mikuska J and Kelley EL (2017) It’s time: A meta-analysis on the self-control—
deviance link. Journal of Criminal Justice 48: 48—63.

Vazsonyi AT and Jiskrova GK (2018) On the development of self-control and deviance from pre-
school to middle adolescence. Journal of Criminal Justice 56: 60—69.

Warr M (2002) Companions in Crime: The Social Aspects of Criminal Conduct. Cambridge:
Cambridge University Press.

Weerman FM, Wilcox P and Sullivan CJ (2018) The short-term dynamics of peers and delinquent
behavior: An analysis of bi-weekly changes within a high school student network. Journal of
Quantitative Criminology 34(2): 431-463.

Winfree LT, Taylor TJ, He N and Esbensen F (2006) Self-control and variability over time: Multivariate
results using a 5-year, multisite panel of youths. Crime & Delinquency 52(2): 253-286.

Wright BRE, Caspi A, Moftitt TE and Silva PA (1999) Low self-control, social bonds, and crime:
Social causation, social selection, or both? Criminology 37(3): 479-514.

Young JT, Barnes J, Meldrum RC and Weerman FM (2011) Assessing and explaining mispercep-
tions of peer delinquency. Criminology 49(2): 599—630.





