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Developmental Timing of Onsets of Disruptive
Behaviors and Later Delinquency
of Inner-City Youth
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A longitudinal sample of 306 males were followed with annual interviews over
4 years to evaluate the role of the timing of onset of different types of disruptive
behaviors in predicting later arrest rates. In particular, we applied the Develop-
mental Pathways model to explain progressions from less serious to more serious
behaviors and progression along three types of disruptive pathways defined as
Overt, Covert, and Authority Conflict behaviors. Results indicated that the se-
quences and the prognostic properties hypothesized for the model were supported.
Most youth showed a progression from behaviors expected to occur earlier to those
expected to come later according to the model. In addition, these results showed
that onset timing of most types of behavior as well as rapidity of reaching more
serious behavior related to arrest rate. This cross-validation extends the model to
a high risk inner-city population and to Latino youth. One notable exception to
the general trend found was that violence did not always follow earlier involve-
ment in less serious offenses and did not seem to show the same onset timing
relation to risk for arrests. Social-ecological differences in the precipitants of vi-
olence in the inner-city compared to other developmental settings, as well as the
possibility that multiple forms of violence have differing underlying causes, may
explain this exception. The model’s generality suggests it has utility for guiding and
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discriminating risk better than simply noting the frequency, seriousness, or onset
timing of delinquency.

KEY WORDS: delinquency; developmental pathways; minority; urban; adolescence.

For many years research on delinquency risk has focused on behavioral pat-
terns thought to discriminate frequency, seriousness, and persistence of involve-
ment (Loeber, 1985; Loeber & Hay, 1997; Moffitt, 1993; Tolan & Gorman-Smith,
1997). In particular, there has been interest in identifying risk-related developmen-
tal trajectories. The attention in this research has focused primarily on two areas:
(1) the timing of delinquency initiation (Farrington & Hawkins, 1991; Moffitt,
1993; Patterson, 1993; Tolan, 1988; Tolan & Thomas, 1995) and (2) the pro-
gression along developmental pathways of involvement in increasingly serious
disruptive behaviors (Elliott, 1994; Huizinga, 1995; Loeber & LeBlanc, 1990;
Loeber, Keenan, & Zhang, 1997).

The focus on initiation timing is due to the contention that earlier involve-
ment in criminal behavior reflects greater risk for serious and chronic offending.
For example, Blumstein, Cohen, Roth, and Visher (1986) showed that the age
of first arrest was related to number of subsequent arrests, with arrest by age
14 more predictive of repeated later arrests. Others have shown that this relation
also holds for self-reported crime, although when self-reports are used, the differ-
entiating age is younger (e.g., 12 years old; Tolan & Thomas, 1995). It has been
suggested that initiation timing should differentiate transient or adolescent-limited
delinquency from life-course persistent criminality (Farrington & Hawkins, 1991;
Moffitt, 1993; Tolan, 1988).

However, it is not clear whether initiation of the very first delinquent behav-
ior is the critical influence on risk or whether a more complicated approach that
incorporates progression of involvement is advisable. For example, Loeber and
LeBlanc (1990) suggested it is not just the timing of the first offense that is useful
in predicting seriousness and chronicity of involvement, but rather the timing of
onsets across sets of disruptive behaviors, pre-delinquent and delinquent, that are
differentiated by types and seriousness. As with initiation, the hypothesis is that
the earlier the appearance of a given type of disruptive behavior, and the sooner
there is graduation to more serious behavior, the greater the likelihood of serious
involvement. Earlier and more rapid transitions should predict greater likelihood
of chronic criminal behavior. This more complicated perspective requires evalu-
ating the pattern of onsets of sequences of disruptive behaviors to identify how
serious and chronic delinquency develops. An important question, therefore, is
whether this more complicated model of risk is justified, is it more useful than
simply examining initiation age, accumulated frequency, and seriousness of delin-
quency? We tested two critical validity issues of such a developmental approach:
(1) that more serious acts shouldnot precede less serious acts; and (2) that faster
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Fig. 1. Theoretical model of delinquency pathways.

and broader progression through developmental sequences should relate to more
serious involvement (Loeber et al., 1997; Tolan & Loeber, 1993). Specifically, we
cross-validated Loeber’s developmental model of development of delinquency risk
for a high-risk inner-city sample, and then tested the predictive advantage from
such an approach.

Loeber and colleagues (LeBlanc, Cote, & Loeber, 1993; Loeber et al., 1993;
Loeber, Green, Lahey, Christ, & Frick, 1992; Loeber & Hay, 1997) have hypoth-
esized and provided empirical support for a pathways model of developmental
progression in disruptive behavior. In this model (see Fig. 1), involvement com-
monly begins with less serious behaviors leading to more serious acts within three
related but independent pathways: Authority Conflict, Overt, and Covert disrup-
tive behavior (Loeber et al., 1992). According to this model, Authority Conflict is
a pathway of progression from Stubborn Behavior to Defiance, and ultimately to
Authority Avoidance (e.g., truancy, running away). Typically this pathway is the
earliest evidenced among the three. Covert behavior development is theorized to
develop from Minor Covert Behavior to Property Damage and then to Moderately
Serious and then Serious Delinquency. The Overt pathway progresses from minor
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Aggression such as bullying to Physical Fighting, and then Violence (Loeber &
Hay, 1997). An important characteristic of this model is that more serious behaviors
should not precede early behaviors. A second important characteristic is that the
pattern of onsets, more than initiation timing of the first step alone, should differ-
entiate likelihood of serious or chronic delinquency.

Loeber et al. (1997) tested the fit of the pathways model to their Pittsburgh
Youth Study male sample. This initial validation focused on comparing the top
30% of the sample with the highest rates of disruptive behavior and a randomly
selected equal number from the remaining less active 70%. The analyses demon-
strated that most of the boys actual development followed the model hypothesized.
Depending on the specific transition tested, they found between 43 and 100% of the
sample showed the expected pattern. Most hypothesized transition rates character-
ized about 75% of the sample. Notably, Loeber et al. found that the occurrence of
DSM-IIIR Disruptive Behavior Disorder Syndromes and rates of criminal offend-
ing related to the age at which disruptive behavior problems were first evidenced.
This finding supported the contention that overall prognoses can be related to
timing and rapidity of onset of increasingly serious offenses. In another test of
the model, Loeber et al. (1992) compared two age groups of boys between ages
7 and 12 drawn from clinical samples. They found earlier average ages of onset
for the boys referred at earlier ages for clinical services. They also found similar
patterns and onset of disruptive behaviors across this sample. These results support
the model’s supposition that the sequence of onsets theorized has general appli-
cation. This study also indicates that, as hypothesized, how far one progresses in
a developmental sequence relates to the timing of onset of each level of behavior
problems.

However, these prior analyses have found differences in the applicability of
the schema by ethnicity (Loeber et al., 1992, 1997). Some questions remain about
the model’s utility for understanding development of minority youth. Also, these
studies did not include Latino youth, an ethnic group with disproportionate risk
but for whom limited empirical data have been provided. Another issue is that
although the Pittsburgh Youth Study does include youth from lower socioeco-
nomic neighborhoods, the study is not concentrated primarily on inner-city youth,
the population most at-risk for serious and chronic involvement (Gorman-Smith,
Tolan, & Henry, 1998; Loeber & Wikstrom, 1993; Tolan & Henry, 1996). In addi-
tion, none of the prior studies explicitly tested the role of timing of onset of each
pathway and specific steps in eventual level of delinquency. Our study therefore
cross-validates the Loeber et al. (1997) Developmental Pathways model with a
high-risk inner-city sample of Latino and African American males. Specifically,
we test the hypotheses that (1) more serious behaviors, expected to develop after
less serious behaviors, would not precede the less serious prior behaviors; and (2)
that earlier onset of each step in the hypothesized pathway sequences would relate
to more serious delinquency.
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METHOD

Subjects

Our study uses data from four waves (collected one year apart) of the Chicago
Youth Development Study, a longitudinal study of the development of serious
delinquent behavior among inner-city young adolescent males (see Tolan, Gorman-
Smith, Huesmann, & Zelli, 1997, for a more complete description of the study).
The study applies a multi-level, multi-wave assessment to evaluate interactions
between individual, family, peer, community, and social factors affecting boys’
developing involvement in antisocial behavior.

Boys were recruited from 5th- and 7th-grade classrooms in 17 Chicago public
schools. After obtaining parental permission, 1,105 boys were screened using the
Achenbach Teacher Rating Form (TRF; Achenbach & Edelbrock, 1986), repre-
senting 92% of the population of 5th- and 7th-grade boys in these schools. Boys
were selected for participation in the longitudinal study so that 50% of the boys
recruited were considered at “high risk” for development of serious aggression
based on these teacher ratings (T > 70, 90th percentile). The other 50% were
randomly selected from those screened with lower scores. Seventy-five percent of
the eligible participants completed interviews during the first wave of interviews,
and 90% of those were interviewed across the three subsequent waves (n = 306).
They constitute the sample used in this study.

The sample is African American (57%) and Latino (43%) boys and their care-
giver(s) from economically disadvantaged inner-city neighborhoods in Chicago.
Sixty-two percent of the boys live in single-parent homes, 47.6% of the fami-
lies have a total income below $10,000 per year, and 73.5% have incomes be-
low $20,000 per year. The subjects were between the ages of 11 and 15 during
the first wave of interviews. For analyses in which subjects are divided into two
age cohorts, we split those 12 or younger at wave 1 from those 13 and older at
Wave 1.

Procedure

Subjects were interviewed in their homes or in a mutually agreed upon lo-
cation by trained interviewers annually over 4 years. Individual interviews were
conducted separately with the target boy and his caregiver(s) following a joint
family-interaction task. Questions covered individual (e.g., stress, coping, depres-
sion, future expectations, beliefs, delinquent behavior), family (e.g., cohesion, sup-
port, communication, discipline practices, supervision, involvement), peer (e.g.,
popularity, social support, delinquency), school (e.g., attitudes, achievement), and
community (e.g., safety, resources) variables. The same information was collected
across informants at each wave. Total interview time was between 3 and 31/2
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hours. Our study focuses on the child and mother report of youth participation in
disruptive behavior.

Measures

Participation in Disruptive Behaviors

Boys’ participation in each behavior was determined using the same proce-
dures as those of Loeber et al. (1993). At each wave, the Child Behavior Checklist
(CBCL; Achenbach, 1993) and a modified version of the Self-Report of Delin-
quency (SRD: Elliott, Huizinga, & Ageton, 1985) were administered to the pri-
mary caregiver(s). The Youth Self-Report of the Child Behavior Checklist (YSR:
Achenbach, 1993) and the Self-Report of Delinquency (SRD: Elliott et al., 1985;
Huizinga, Loeber, & Thornberry, 1993) were administered to the boys. (The CBCL
and YSR scales list symptoms and behaviors related to aggression, opposition, and
delinquency.) The Child Behavior Checklist is a widely used checklist of children’s
behavior problems, and a considerable body of literature reports good reliability
and validity (Achenbach, 1991). Informants are given a list of 119 items that de-
scribe children and are asked to report whether the item is very true or often true
of the child, somewhat or sometimes true of the child, or not at all true of the child.
The SRD is a widely used instrument in delinquency research and lists 38 types
of delinquent offenses. There is also a considerable body of literature reporting
good reliability and validity (Elliott, Huizinga, & Ageton, 1985; Huizinga, Loeber,
& Thornberry, 1995; Loeber, Farrington, Stouthamer-Loeber, & Van Kammen,
1998). Only those items used by Loeber et al. (1993) were used in this study. The
specific items used to measure each behavior are presented in Table I. For each
scale, participants were asked to report about behavior occurring during the previ-
ous year, so that information about disruptive behaviors was gathered prospectively
at yearly intervals. Information was pooled across informants so that a behavior
was considered positive if it was endorsed by either the boy or the caregiver.

Calculating Timing of Onset

In order to establish developmental progression through each pathway, age
of onset of each behavior was calculated. For behaviors endorsed using the Self-
Report of Delinquency, the boys and their mothers were asked at what age the boys
first participated in the behavior. For behaviors that were only reported on the Child
Behavior Checklist scales (CBCL or YSR), age of onset was calculated as the age
of the boy at the time (year of the interview) either he or his mother endorsed the
item. This method means that items only measured by the CBCL cannot have an
age of onset prior to the age of the child at the outset of the study. Specifically,
because “stubborn” and “defiant” behaviors are measured using CBCL items only,
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Table I. Items Used to Measure Disruptive Behaviors

Pathway/behavior Item Source

Authority Conflict
Stubborn Stubborn YSR, CBC
Defiant Disobey my parents YSR, CBC
Authority Avoidant Run away from home YSR, CBC, SRD

Cut classes or skip school YSR, CBC
Broken city curfew laws SRD, MSRD

Covert Pathway
Minor Covert Lie or cheat YSR, CBC

Lied about age SRD, MSRD
Taken something from a SRD, MSRD
Store without paying

Property Damage Set fires YSR, CBC, SRD
Destroy things belonging to others CBC
Purposely destroyed property SRD, MSRD

Moderately Serious Del Steal things from places other home YSR, CBC
Snatched purse or wallet SRD, MSRD
Bought, sold or held stolen goods SRD, MSRD
Gone joyriding SRD, MSRD
Used checks or fake money SRD, MSRD

Serious Delinquency Stolen car or motorcycle SRD, MSRD
Sold drugs SRD, MSRD

Overt Pathway
Aggression Tease others YSR, CBC

Mean to others YSR, CBC
Hit someone to hurt them SRD, MSRD

Fighting Get in many fights YSR, CBC
Been involved in gang fights SRD, MSRD

Violence Physically attack people SRD, MSRD
Used weapon or force to get cash SRD, MSRD
Physically hurt someone for sex SRD, MSRD
Had sex against someone’s will SRD, MSRD

the youngest age at which each behavior could be reported was age 10, the age of
the youngest participants during the first wave of the study.

Participation in a behavior was considered true if either the child or the
caregiver endorsed the behavior at any of the four waves. Timing of onset was
calculated using the youngest age at which the behavior was reported or by the
youth report on the SRD of the age at which they first participated in the behavior.
Because of multiple interviews, and therefore multiple retrospective estimates of
onset, we used the average age estimated across waves in which the behavior of
interest was reported to have occurred in the past year.

Establishing the Developmental Pathways

Progression along the pathway was established by evaluating the timing of
onsets to see whether each behavioral step in the pathway was reported to have
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occurred at the same wave or following (at a later age or wave) the behavior hy-
pothesized to be a prior step in the pathway. Specifically, we examined if behaviors
expected to occur later in developmentdid notprecede behaviors expected to occur
earlier.

Official Arrests

Delinquency involvement was recorded as the number of convictions coded
in official police and court records (coded as 0, 1, 2, 3 or more due to distributional
skew). Subjects were assigned the total number of arrests and convictions recorded
for the time through the fourth wave of data collection.

RESULTS

Analyses were first conducted to establish the extent to which Loeber’s theo-
rized progression along specific developmental pathways characterized our sam-
ple’s involvement pattern. In addition, the extent to which the subjects advanced
along each pathway and multiple pathways and how this corresponded to eventual
delinquency (arrest) was determined.

Description of the Sample’s Patterns

We first tested the applicability of the Developmental Pathways steps within
each pathway to our sample. First we graphed the cumulative percentage of boys
showing each step in each pathway by age. As can be seen in Figs. 2–4, for each
pathway the pattern indicates that less serious behaviors have earlier average onsets
and higher overall prevalence rates than more serious behaviors. Again, because
“stubborn” and “defiant” behaviors are measured using CBCL items only, the
youngest age at which each behavior could be reported in this study was age 10,
the age of the youngest participants during the first wave of the study. Authority
Avoidant behaviors were measured using the SRD, so retrospective reports of age
of onset were obtained. These results are quite similar to those reported by Loeber
et al. (1993, 1997) for the Pittsburgh Youth Study. Rates were essentially the same
for each ethnic group.

We then tested for the proportion of our sample that showed the hypothesized
sequence of onset based on the Developmental Pathways model. In Table II we list
the number of subjects exhibiting each behavior at some point and the percent of
these subjects that reached each step in the hypothesized order. As can be seen there,
a large proportion of the sample exhibit the expected sequence of involvement with
no substantial (or statistically significant) difference in rates by ethnicity. For most
pathways, almost all youth show an order of onsets consistent with the model.
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Fig. 2. Onset patterns of authority conflict behaviors.

We then calculated the proportion of the sample that reached the highest step
of each pathway by the last wave interviewed and the proportion of those reaching
the last step that had progressed in the hypothesized order. In Table III, the number
of subjects showing behaviors that are included in the most serious step of each
pathway and the corresponding proportion that reached this step by preceding
through prior steps as expected are listed. As can be seen there, almost all of the
boys showing the most serious levels of delinquency within each pathway followed
the hypothesized sequence of onsets.

Relation of Pathways to Arrest

After establishing the applicability of the Developmental Pathways model
to our sample, we then evaluated the relation between progression within each
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Fig. 3. Onset patterns of covert behaviors.

pathway and seriousness of involvement in delinquent behavior as marked by
number of arrests by wave 4. As ethnicity differences were not found in the initial
analyses, we did not conduct these analyses separately by ethnic group and we did
not control for ethnicity. We did control for age of subject because of its potential
impact on likelihood of onset (Tolan & Thomas, 1995).

In the first analysis we regressed arrest status on age of onset for each pathway,
controlling age of subject. These analyses are summarized in Table IV. Controlling
for subject age, only timing of onset of covert behavior was significantly related
to number of arrests. The model only accounted for 5% of the variance. However,
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Fig. 4. Onset patterns of overt behaviors.

when we entered onset timing for each step of each pathway, there is evidence of a
broader relation across pathways between timing of onsets and number of arrests
(see Table IV). Controlling for age of subject, significant independent contributions
can be attributed to onset timing of Stubborn Behavior and Authority Avoidance in
the Authority Conflict Pathway, Moderately Serious and Serious Delinquency in
the Covert Delinquency Pathway, and Fighting in the Overt Delinquency Pathway.
Thus, onset timing of certain steps within each pathway adds to explaining the
number of arrests. Notably, the exception to this consistent pattern was that age of
first violent act did not significantly relate to number of arrests.

We then calculated the relation of reaching the most serious step of each
pathway to number of arrests. These results are summarized in Table V. As can
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Table II. Number of Boys Achieving Each Step and Percent Reported Achieving in
Hypothesized Order

Number Percent in
Behavior reaching step hypothesized order Expected previous step

Defiant 241 65 Defiant after Stubborn
African American 138 68
Latino 103 60

Avoidant 212 73 Avoidant after Defiant
African American 130 67
Latino 82 82

Property Damage 163 87 Prop Dam. after Minor Covert
African American 99 85
Latino 64 91

Moderately Serious 112 58 Mod. Ser. after Prop. Dam.
African American 70 57
Latino 42 60

Serious Delinquency 65 72 Ser. after Mod Serious
African American 49 69
Latino 16 81

Fighting 205 93 Fighting after Aggress
African American 129 91
Latino 76 96

Violence 128 84 Violence after fighting
African American 86 84
Latino 42 86

be seen in Table V, controlling for subject age, both the highest step of the Covert
and the Overt Pathways reached by the fourth wave related to number of arrests.

We also calculated the relation between progression in multiple pathways and
number of arrests. Chi-square analyses of each cohort were conducted. The relation
was significant for the older cohort, and the younger cohort shows a similar, if not
significant, (p = .14) trend (see Table VI). In each case, the subjects exhibiting

Table III. Percentage of Sample Reachng Final Steps by Following
Hypothesized Pathway Sequences

Number that Percentage of those reaching
reach final step final step that followed

Pathway by wave 4 correct order

Authority Conflict 149 79
African American 90 74
Latino 59 86

Covert 45 82
African American 32 78
Latino 13 92

Overt 112 94
African American 74 93
Latino 38 95
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Table IV. Prediction of Number of Arrests by Age of Onset and
Number of Pathways

Variable Beta T Significance

Pathway Onset Age Modela

Age (1st step) .18 3.12 .002
Age of Onset, Authority Conflictb .04 .65 .52
Age of Onset, Covertb −.12 −2.11 .04
Age of Onset, Overtb −.09 −1.48 .14

Progress in Each Step .16 2.88 .004
Onset Stubborn .17 3.09 .002
Onset Defiant −.04 −.78 .43
Onset Avoidance −.13 −2.07 .04
Onset Property Damage .05 .79 .43
Onset Moderate Serious −.18 −2.80 .006
Onset Serious Delinquency −.14 −2.17 .03
Onset Aggression −.02 −.32 .75
Onset Fighting −.15 −2.46 .01
Onset Violence −.03 −.45 .65

aModel F(4,301)= 4.27, p < .01, R2 = .05.
bAll entered at same time as 2nd step.

Table V. Prediction of Arrests by Highest Step Reached in Each
Pathway

Progress in Each Step Modela

Age .15 2.77 .006
Highest Authority Conflictb −.02 −.27 .79
Highest Covertb .24 3.82 .0002
Highest Overtb .14 2.26 .02

aModel F(4,301)= 11.94, p < .0001, R2 = .14.
bAll entered at same time as 2nd step.

Table VI. Relation of Progression in Multiple Pathways to Number of
Arrests (Involvement in at Least Two Steps in a Pathway)

Number of pathways

Number of arrestsa 0 1 2 3 Total

Younger cohortb

0 7 28 30 32 97
1 2 4 13 5 24
2 1 2 7 1 11
3 1 6 11 16 34
Total 11 40 61 54 166

Older cohortc

0 6 15 24 19 64
1 0 3 13 8 24
2 0 2 10 2 14
3 1 1 30 6 38
Total 7 21 77 35 140

aCoded for being at step 2 in 0 to 3 pathways.
bX2 = 13.46, p = .14.
cX2 = 23.17, p < .01.
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Table VII. Relation of Age of Onset of Each Step of Each
Pathway to Number of Arrests

Pathway and variable Beta T Significance

Agea .16 2.88 .004
Authority Conflict Pathway

Onset Stubborn .17 3.09 .002
Onset Defiant −.04 −.78 .43
Onset Authority Avoidance −.13 −2.07 .04

Covert Pathway
Onset Minor Covert −.04 −.68 .50
Onset Property Damage .05 .79 .43
Onset Moderate Serious −.18 −2.80 .006
Onset Serious Delinquency −.14 −2.17 .03

Over Pathway
Onset, Aggression −.02 −.32 .75
Onset Fighting −.15 −2.46 .01
Onset Violence −.03 −.45 .65

F(11,280)= 7.96, p < .0001, R2 = .24.
aEntered as a control variable.

behaviors falling into two or more pathways have a greater probability of having
been arrested and have more arrests than those with behaviors in only a single
pathway.

DISCUSSION

The purpose of our study was to test the applicability of the Developmen-
tal Pathways model developed by Loeber and colleagues (Loeber et al., 1997) to
another urban minority population. In addition, we were interested in evaluating
the relation of age of onset of involvement in each pathway and eventual delin-
quency arrests. The results suggest the model is applicable to an inner-city sample
that differs from the original one used to develop and first test the model. The
present sample is oversampled for high-risk youth, includes Latinos, is somewhat
older than the Pittsburgh Youth Study sample, and is drawn from more impover-
ished inner-city neighborhoods. Specifically, our analyses found that in almost all
cases involvement in more serious behaviors followed involvement in less seri-
ous behaviors in each pathway. Earlier onset of more serious behaviors related to
greater likelihood and frequency of arrest. The results did not vary by ethnicity.
These results further support the utility of this model to understanding pathways
of involvement in delinquent behavior and in estimating risk. The model provides
greater explanatory power over that obtained using only age of first disruptive
behaviors (Tolan, 1988; Tolan & Gorman-Smith, 1998). As found by Loeber et al.
(1997), involvement in multiple pathways relates to greater risk.
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The consistency of following the pattern appeared to increase as the serious-
ness of the behavior increased. The model may be more useful for understanding
development toward serious delinquent involvement than for those youth “peak-
ing” or stopping at less serious levels. It may be that the group of more serious
offenders has a more “ordered” behavioral development than those showing lower
levels of seriousness (Tolan & Gorman-Smith, 1998).

The age of onset analyses suggest that age of initiation of a given pathway
may not be particularly informative about eventual involvement, but rather it is the
occurrence of relatively early onset of increasingly serious types of delinquent acts
that provides more explanatory value. Early onsetand rapid progression through
more serious disruptive behaviors help explain delinquency involvement. Simply
assuming that early initiation can explain risk would lead to poor prediction. Rather,
a more complex pattern of evaluation is needed. In particular, earlier onset of
increasingly serious Covert forms of delinquency were most predictive of more
arrests (Loeber & Hay, 1997).

Although these results were consistent with what was predicted by Loeber’s
model (Loeber & Hay, 1997), there were some minor variations. Involvement in
multiple pathways and progression in each pathway contributed to arrest proba-
bility, except for progress in the Authority Conflict pathway. There was also an
age differentiation in the strength of findings. The relations found were clearer
for the older portion than for the younger portion of our sample. In part, this is
probably due to the older sample reaching an age during this study when onset of
many delinquency offenses is likely to have occurred if they are going to occur.
For the younger cohort, onset of some delinquent behavior may still be likely after
the data collection points reported here. More importantly though, the trends are
essentially parallel for both age cohorts.

One contrary finding to the overall pattern is particularly noteworthy. Timing
of onset of violence (the most serious form of overt behavior) was not predictive of
arrests. It may be that violent delinquency is not merely a final developmental step
in seriousness of delinquent acts, even though it may be the most socially offen-
sive (Gorman-Smith, Tolan, Loeber, & Henry, 1998; Loeber & Hay, 1997). It may
be that there are multiple predisposing and precipitating conditions that can pro-
duce violence (Gorman-Smith, Tolan, Zelli, & Huesmann, 1996; Tolan & Guerra,
1994). For example, violence that involves family members may be related to dif-
ferent predictors than street violence (Gorman-Smith, Tolan, & Sheidow, 1999).
Thus, it may be valuable, in other studies, to determine if some types of violence
fit the developmental model even if, as a general category, violence does not fit as
expected.

An alternative explanation is that violence does not relate to eventual seri-
ousness for this population due to the social ecology of the inner-city (Tolan &
Gorman-Smith, 1997). Violence may have different determinants than other crim-
inal behavior in this setting. It may not be as tied to overall criminal tendency.
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For example, in another test of the pathways model using a nationally represen-
tative sample, we found that Loeber’s model fit well and that violence involve-
ment seemed to follow less-serious overt behaviors. However, with our high risk
inner-city sample, violence did not onset after less serious behaviors reliably, and
Loeber’s developmental model fit less well (Tolan & Gorman-Smith, 1998). Ex-
posure to high levels of violence, heightened risk for victimization, and other
violence-related risk factors may be reasons violence precipitation can have a dif-
ferent base in these neighborhoods than found elsewhere. The risk for violence
in this social context may reside less within individuals and their behavioral de-
velopment and more within the situations and settings of development (Tolan &
Gorman-Smith, 1997; Tolan, Guerra, & Montaini-Klovdahl, 1997).

Although strongly cross-validating the model and suggesting that timing rate
of progression can aid in understanding delinquency risk, this study has some
notable limitations. First, the sample, like the Pittsburgh Youth Study, is all male
and urban. These results may not apply to females or to those residing in rural
or suburban communities (Gorman-Smith, in press). Second, due to the yearly
measurement used in this study we could not provide the refined measurement of
timing of onset needed to determine precisely if more serious behaviors always
followed less serious behaviors. We were limited to testing to show that the more
serious behaviors didnotprecede the less serious behaviors by at least one year. A
stricter test of the model would be one in which the onset of each behavior followed
the sequence predicted. This would necessitate more frequent assessments; proba-
bly 2–3 assessments per year. Third, for the younger cohort in particular there may
have been some “right hand censoring” of onset so that the strength of relations
may have been underestimated (Tolan & Thomas, 1995). Although it is possible for
youth from both cohorts to show increasing seriousness at a time after the last data
collection point reported here, this is most likely for the younger cohort. Similarly,
it is likely that the eventual arrest records of all participants are incomplete.

These limitations notwithstanding, our analyses suggest Loeber’s Develop-
mental Model is a useful schema for modeling behavioral development toward
delinquency. Incorporating timing of onsets of different types of disruptive behav-
iors as hypothesized in this model will substantially enhance predictive accuracy.
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