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Abstract
Recidivism is a foundational concept that represents the continued criminal 
behavior after system contact. Evidence suggests that how recidivism is oper-
ationalized can produce varying estimates of recidivism, yet this disparity has 
not been estimated within the juvenile justice system. This study examined — 
through event history analysis — whether using different official measures of 
recidivism produced disparate estimates of recidivism. This study compared the 
hazards of recidivism among three unique operational definitions of recidivism 
– offense date, referral date, and adjudication date – among a cohort of 10,830 
juvenile offenders from a large southern state. Two hypotheses were tested – (a) 
the use of different operational definitions of recidivism produces disparate recid-
ivism hazards and (b) the use of different operational definitions of recidivism 
produces disparate effects across the correlates of recidivism. The results suggest 
that official measures of juvenile recidivism produce significantly different hazard 
estimates and the operational definition of recidivism had significant effects on 
the correlations between the recidivism measure and predictor variables among 
juvenile offenders.

Keywords Recidivism · Survival Analysis · Official Records · Royston-Parmar · 
Juvenile Justice · Program Evaluation

Introduction

Recidivism, and its numerous operational measures, is perhaps the most com-
monly used variable in the criminological and penological literature. Recidi-
vism – “reversion of an individual to criminal behavior” (Maltz, 1984, p. 1) – has 
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served as the determinate role in the understanding of how criminal and delin-
quent behavior correlate with social factors (such as early childhood trauma, 
caregiver attachment, gang affiliation, and community social structure (Benda 
& Toombs, 2002; Boxer et  al., 2017; Caudill, 2010; Dooley et  al., 2014; Hipp 
et al., 2010; Trulson et al., 2012; Vitopoulous et al., 2019; Wolff et al., 2020)), 
individual characteristics (i.e., substance abuse, serious mental illness,, devel-
opmental factors (Baglivio et al., 2017; Cloyes et al., 2010; DeLisi et al., 2015; 
Langevin & Curnoe, 2011; Ozkan, 2016; Zettler et al., 2015)), and the continuity 
of criminality(Cochran et  al., 2014a, b; Huebner & Berg, 2011; Trulson et  al., 
2011, 2016). Recidivism has been used to assess the utility of criminal sanc-
tions, correctional supervision strategies, and correctional programs (Baay et al., 
2012Mears et al., 2012; Bales & Piquero, 2012; Caudill & Trulson, 2016; Cochran 
et al., 2014a, b; Evans et al., 2014; Gainey et al., 2000; Krebs et al., 2009; Lanza-
Kaduce et al., 1999; Lowenkamp et al., 2009; Peters et al., 2015; Steiner et al., 
2012; Trulson et  al., 2011; White et  al., 2012; Young et  al., 2013). Recidivism 
also has contributed greatly to the exploration and development of risk / needs 
assessment instruments (Andrews et  al., 2006; Jones et  al., 2010; Lowenkamp 
et  al., 2006), including understanding the nuances of such offender characteris-
tics as gender (Baglivio, 2009; Scott et  al., 2016), race (Skeem & Lowenkamp, 
2016) and offense specialization (Coid et al., 2015; Rajlic & Gretton, 2010). Col-
lectively, recidivism is one of the most influential measures in criminology and 
penology.

Despite the popularity of recidivism as a standard benchmark, operationalization 
of recidivism as a variable is inconsistent and the consequences of using differing 
metrics of it remain unknown in the juvenile justice system. Commonly, studies 
using official measures of juvenile recidivism have operationalized it through rear-
rest (see, for example, Boxer et al., 2017; DeLisi et al., 2015; White et al., 2012), 
reconviction (Baglivio et al., 2017; Cochran et al., 2014a, b), and reincarceration for 
a parole violation (Benda & Toombs, 2002). Some studies have used multiple meas-
ure of recidivism (Peters et al., 2015; Wolff et al., 2020; Young et al., 2013) and, 
of the studies using multiple measures of recidivism, there is evidence of disparity 
between these measures (Wolff et  al.). Yet the origin and magnitude of these dis-
parities remains unknown. While evidence from samples of adult parolees suggests 
disparity between outcomes based on recidivism measurement (Hoffman & Stone-
Meierhoefer, 1980; Ostermann et al., 2015), those findings have limited applicabil-
ity beyond those samples. First, there are collateral social consequences of being 
imprisoned and these consequences are different than the consequences of being 
placed on community supervision in lieu of imprisonment (Decker et  al., 2015; 
Kolstad et  al., 1995; Turanovic et  al., 2012). Given that the majority of individu-
als under correctional supervision are supervised in the community, it is important 
to understand how manipulation of the recidivism measure affects the outcomes of 
individuals sentenced to community supervision. Second and more importantly, the 
lack of focus on the consequences of recidivism operationalization in the juvenile 
justice system is concerning. The American juvenile justice system is distinctly less 
legalistic than the adult criminal justice system and through the parens patriae phi-
losophy the juvenile justice system is geared to balance more toward the needs of 
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the juvenile. These limitations in the literature and the uniqueness of the juvenile 
justice system’s orientation leaves a void in what is known about the consequences 
of recidivism operationalization in juvenile justice.

The purpose of this study is to close the gap on what is known about the conse-
quences of operationalizing recidivism in juvenile justice. Court processing data 
were collected on 10,830 juveniles under court supervision in a large southern 
state and, through event history analysis, the risk of three measures of recidivism 
– offense date, referral date, and adjudication date – were calculated. These haz-
ards were then compared statistically to assess whether different operational def-
initions of recidivism produced distinctly different hazards of recidivism and to 
observe the consequences of different recidivism operational definitions on corre-
lates of recidivism. This study extends what is known about the effects of various 
operational definitions of recidivism on the risk of recidivism and disparity among 
co-variates of recidivism.

Literature Review

Measuring Recidivism

Scholars interested in the operationalization of recidivism have identified the 
continuum nature of Type I –false positives (being categorized as a recidivist 
when the individual desisted from criminality) – and Type II – false negatives 
(being classified as a non-recidivist when the individual persisted in criminal-
ity) – errors in measuring recidivism (Blumstein & Larson, 1971; Maltz, 1984) 
and theorized the impact of the court processing on higher standard measures of 
recidivism among adults after incarceration (Ostermann et al., 2015). Blumstein 
and Larson theorized that decisions made later in the criminal justice system pro-
cess (e.g., conviction) would decrease Type I errors and increase Type II errors, 
and Maltz suggested an ordered categorization of various measures of recidivism 
(that is, arrest requires a lower standard of proof compared to the beyond a rea-
sonable doubt standard of conviction). Looking to the empirical literature on 
adult recidivism measures, scholars have reported a potential delayed recidivism 
phenomenon among samples of formerly incarcerated adults when using convic-
tion as the recidivism metric (Ostermann et al., 2015) and suggested that arrest 
and conviction measures, while on similar trajectories, are non-proportional (i.e., 
non-convergence) when measured over time for adult offenders (Hoffman & 
Stone-Meierhoefer, 1980). McGovern et al., (2009) further suggested that the use 
of different recidivism proxies influenced the correlation between an individual’s 
ethnicity and recidivism for formerly incarcerated adults.

Maltz (1984) also proposed a more complex compromise in measuring recidi-
vism that accounts from the timing of the event under measurement and the due 
process of a court decision, but conceded that such a sophisticated data collection 
approach could prove to be unreasonable. Maltz’s concerns, however, revolved 
around two aspects of measuring recidivism: identifying the most valid metric – the 
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measure most closely associated with individual behavior – and identifying the most 
reliable metric – the measure most widely available across jurisdictions.

Measuring Recidivism in Juvenile Justice

While scholars have explored the dilemma of measuring recidivism in the criminal 
justice system, less attention has been given to the impact of operational definitions 
of recidivism in the juvenile justice system. Studies in juvenile justice relying on 
recidivism as a dependent variable generally use one of three official measures: a 
new referral (or rearrest), a new adjudication, or reincarceration (see, for example, 
of rearrest: Boxer et al., 2017; Cochran et al., 2014a, b; DeLisi et al., 2015; White 
et  al., 2012; a new adjudication: Baglivio et  al., 2017), and reincarceration for a 
parole violation: Benda & Toombs, 2002).1

While there are parallels between the adult criminal justice system and the juve-
nile justice system, there is reason to believe that measuring recidivism may be an 
exception. Because the juvenile justice system is based in the idea that the individual 
is not yet fully matured and acts in a non-adversarial posture, it may be that the 
disparity explored in the adult system behaves differently in the juvenile justice sys-
tem. For example, Blumstein and Larson’s (1971) due process concerns may be less 
relevant in the juvenile justice system because of the court’s posture. Exploring this 
phenomenon may help to understand the relationship between front-end measures of 
recidivism (e.g., referral) and deeper-end recidivism measures (e.g., adjudication).

Evidence of disparity in how recidivism is measured in the juvenile justice sys-
tem has come by way of scholars expressing methodological concerns around how 
over-policing in certain communities may influence outcomes and tangential find-
ings from studies using multiple operational definitions of recidivism. For example, 
Vitopoulos et  al. (2019) justified their use of adjudication (conviction) for a new 
offense as the measure of recidivism because “it is believed that conviction, rather 
than arrest data, more accurately accounts for youth belonging to marginalized com-
munities having a greater likelihood of police involvement are arrest without sub-
sequent conviction” (p. 356). Vitopoulos et al.’s (2019) concern, similar to that of 
McGovern et  al. (2009) in the adult literature, extends the Type I error concerns 
expressed by previous scholars (Blumstein & Larson, 1971; Maltz, 1984) into the 
juvenile justice system.

In a similar vein, there is preliminary evidence of variance in recidivism esti-
mates among juvenile samples when multiple operational definitions of recidi-
vism are used among the same juveniles. For example, Wolff et al. (2020) recently 
found that verified gang members were more likely than non-gang affiliated 
individuals to be rearrested (odds = 1.589, p < 0.01) and more likely to be read-
judicated (odds = 1.425, p < 0.01). Their work explored the “sex-specific effects 
of gang membership and behavioral disorders on juvenile recidivism,” but using 
two measures of recidivism with one sample highlights the issue at hand (p. 879). 

1 To maintain consistency in terminology within this manuscript, “referral” is used to describe what 
some studies refer to as “arrest” and a new adjudication is used to represent “conviction.”
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Although their focus was on the consequences of gang affiliation and behavioral 
abnormalities, and not on the effects of using multiple operational definitions of 
recidivism, their findings provide preliminary evidence that measuring recidivism 
may very well matter in outcomes. Wolff et al.’s work demonstrated that verified 
gang membership was correlated statistically with recidivism, but it also demon-
strated that operational definitions of recidivism can produce varying outcomes. 
It is unknown if these variances were statistically relevant and if there was a dis-
parate effect of the operational definition of recidivism across sub-groups of indi-
viduals under juvenile court supervision.

Summary

There is concern in the juvenile justice literature about the operationalization of 
recidivism (Vitopoulos et al., 2019) and there is preliminary evidence to suggest a 
disparity between operational definitions of recidivism (Wolff et al., 2020). The con-
sequences of using less restrictive recidivism proxies has the potential to increase 
Type I errors, while the consequences of using more restrictive recidivism prox-
ies means that a recidivist remains unaccounted for – Type II error (Maltz, 1984). 
Assessing the impact of different operationalizations of recidivism, then, seems 
especially critical as recidivism is so central to the study of juvenile crime and the 
juvenile justice system. This study seeks to close some of the gap in understand-
ing the consequences of operational definitions of recidivism in the juvenile justice 
system.

Current Study

This study tested two hypotheses focusing on the effects of recidivism cri-
terion selection on time to failure among individuals under juvenile court 
supervision. Previous literature has established that selection of criterion and 
exposure time have the potential to artificially distort recidivism outcomes 
(Type I and Type II errors) among adult offenders (Ostermann et  al., 2015), 
yet there remains ambiguity in the juvenile justice system on: (a) how the 
criterion selection affects recidivism risk and (b) how the criterion selection 
affects the covariates of recidivism. To address these gaps in what is known 
about operationalizing recidivism in juvenile justice, we set out to test the 
following hypotheses:

H1: The use of different operational definitions of recidivism produces disparate 
recidivism risks among individuals under juvenile court supervision.
H2: Recidivism covariates are inconsistent across multiple operational definitions 
of recidivism among individuals under juvenile court supervision.
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Methods

Data

Data for this study originated from a large southern state’s juvenile justice sys-
tem. The state collected and archived individual level process data for every 
juvenile arrested or referred to county juvenile probation departments for any 
status, misdemeanor, or felony offense. The age of jurisdiction was 10 to 17 for 
individuals responsible for a felony offense. Data were collected between 2001 
and 2007 and included social background, criminal history, and case processing 
information.

Sample

Included in this study were all juveniles with complete records referred to the 
juvenile probation for a felony offense between 2001 and 2004. The cutoff 
of 2004 for inclusion in this study was selected to provide each case at least 
two years of follow-up time between the referral date and the final recidivism 
data collection date. Additionally, only those juveniles with at least two years 
between their age at the base referral and the age of majority (18  years old) 
were included.2 This provided each case with two years of recidivism expo-
sure captured in the state’s records. The full sample included 10,830 juveniles 
referred for at least one felony offense that were adjudicated and placed on for-
mal probation to be served in the community.3 Approximately 63% (n = 6,844) 
of these 10,830 juveniles under court supervision for a felony offense were first 
time referrals.

Variables

Covariates

Table  1 describes the sample through several recidivism covariates. The sam-
ple consisted of a racially diverse group, with individuals categorized as: 2,291 
(21%) African American, 4,744 (44%) Hispanic, 3,724 (34%) white, and 71 (1.0%) 
“other” race. The average age at the base referral was 13.85 (min = 10; max = 15) 
and approximately 89% (n = 9,660) were males. Approximately seven percent 

2 The age of 15 years served as the upper limit for inclusion in this study. This was to focus the atten-
tion on juvenile recidivism, meaning that the recidivism event was measured only in the context of the 
juvenile justice system. The age of majority in the state providing the data was 18, so anyone older than 
15 years old would require changing the definition of recidivism to include adult recidivism (those out-
comes occurring after the individual reaches 18 years of age). To avoid these complications, a cutoff for 
inclusion was set at < 16 years of age.
3 Offenders adjudicated and sentenced to incarceration or placement were excluded from analysis to 
standardize the recidivism exposure period.
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(n = 802) of the sample were confirmed gang affiliates.4 Just fewer than one-half 
(47%; n = 5,098) of the sample lived with a single parent and approximately 22% 

Table 1  Sample Descriptive Statistics

Observations % Min Max

Black 10,830 21 0 1
Hispanic 10,830 44 0 1
White 10,830 34 0 1
Other race 10,830 01 0 1
Age at base referral (mean avg.) 10,830 13.85 10 15
Male 10,830 89 0 1
Gang affiliated 10,830 07 0 1
Lives with single parent 10,830 47 0 1
Lives with both parents 10,830 22 0 1
Sexually abused 10,830 08 0 2
No 10,401 96 0 1
Suspected 31 00 0 1
Yes 398 04 0 1
Physically abused 10,830 09 0 2
No 10,353 96 0 1
Suspected 19 00 0 1
Yes 458 04 0 1
Emotionally abused 10,830 08 0 2
No 10,376 96 0 1
Suspected 43 00 0 1
Yes 411 04 0 1
Alcohol / drug use (mean avg.) 10,830 1.15 0 8
Anger / irritability (mean avg.) 10,830 2.90 0 9
Depression / anxiety (mean avg.) 10,830 1.15 0 8
Somatic complaints (mean avg.) 10,830 1.96 0 6
Suicide ideation (mean avg.) 10,830 0.59 0 5
Though disturbances (mean avg.) 10,830 0.39 0 5
Traumatic experiences (mean avg.) 10,830 1.22 0 5
Criminal history (mean avg.) 10,830 0.71 0 15
Base referral offense counts (mean avg.) 10,830 1.32 1 21
Base referral offense level (mean avg.) 10,830 1.11 0 3
State Jail Felony 4,478 41 0 1
F3 1,571 15 0 1
F2 3,842 35 0 1
F1 939 09 0 1
Base referral violent crime 10,830 27 0 1
Base referral property crime 10,830 45 0 1
Base referral days in detention (mean avg.) 10,830 9.66 0 406

4 Gang affiliation was measured as either “not gang affiliated” = 0 or “confirmed gang affiliate” = 1 from offi-
cial records maintained by probation officers. Probation officers were expected to indicate “no,” “suspected,” or 
“confirmed” to the gang affiliated classification. Confirmation of gang affiliation required corroborating evidence.
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(n = 2,383) resided with both parents, with the balance (31%) reporting a wide range 
of living arrangements.

Several measures of abuse and psychological complications were included in 
this study. Specific to experienced abuses among this sample of individuals under 
felony juvenile court supervision, approximately four percent (n = 398) reported 
being sexually abused, approximately four percent (n = 458) reported experiencing 
physical abuse, and approximately four percent (n = 411) reported experiencing 
emotional abuse.5 The Massachusetts Youth Screening Instrument – Version 
2 (MAYSI-2) was used to collect information on seven psychological domains 
(alcohol / drug use, angry / irritability, depression / anxiety, somatic complaints, 
suicide ideation, thought disturbances, and traumatic experiences) for individuals 
(see, for a comprehensive review, Grisso et  al., 2012). The full sample included 
the following mean averages for each domain: alcohol / drug use = 1.15 (scale 
0–8), angry / irritability = 2.90 (scale 0–9), depression / anxiety = 1.15 (scale 0–8), 
somatic complaints = 1.96 (scale 0–6), suicide ideation = 0.59 (scale 0–5), thought 
disturbances = 0.39 (scale 0–5), and traumatic experiences = 1.22 (scale 0–5).

Also included to describe the sample and to predict recidivism were several 
criminal history and current offense metrics given the correlation between 
these factors and case disposition (see, for example, Caudill et  al., 2013). 
Specific to criminal history, individuals included in this sample had, on 
average, approximately 0.71 (min = 0; max = 15) previous offense referrals, with 
approximately 63% (n = 6,844) of the sample being first time referrals. Focused 
on the base referral, the mean average number of offenses included in the referral 
was 1.32 (min = 1; max = 21), the offense level included 4,478 (41%) State Jail 
Felony offenses, 1,571 (15%) Felony 3 offenses, 3,842 (35%) Felony 2 offenses, 
and 939 (09%) Felony 1 offenses (the most severe). Of those felonies, 27 percent 
(n = 2,943) were categorized as violent crimes, 45 percent (n = 4,926) were 
categorized as property crimes, and the balance (27%; n = 2,961) of the offenses 
categorized as other crimes. Approximately two-thirds (67%) of the sample was 
detained in association with their felony referral and the average time served in 
detention was 9.66 days (min = 0; max = 406).

Recidivism Criteria

To test the aforementioned hypotheses and develop a better quantitative understand-
ing of how various operational definitions of recidivism affect the conceptual notion 
of recidivism in juvenile justice, this study used three unique measures of recidi-
vism: offense date, referral date, and adjudication date. These operational definitions 
represent three unique measures of recidivism in that each has a specific date repre-
senting when the event occurred. Of this cohort, approximately 64% had a recorded 

5 Variables representing physical abuse, sexual abuse, and emotional abuse were constructed from offi-
cial records entered by probation officers. Probation officers were expected to inquire about these specific 
forms of abuse and indicate the level of abuse as either “no,” “suspected,” or “yes.” Operationally, these 
variable values are: no = 0, suspected = 1, and yes = 2.
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new offense date, approximately 63% were referred for a new offense, and approxi-
mately 24% were adjudicated for a new offense.

Time to Offense

Time to offense represented the time between the date an individual was placed on 
court-ordered supervision (probation) and the date of a new offense. Table 5 (Appen-
dix 1) is a life table for recidivism using the offense date criterion. As demonstrated, 
the sample started with 10,830 at risk individuals during the first two weeks follow-
ing being placed on community supervision. By the final interval, 52–53 included 
the final two weeks of the two-year observation period, approximately 64 percent of 
the sample had recidivated, leaving approximately 36 percent of the sample as non-
recidivists. The greatest risk of recidivism occurred during interval 1–2, represent-
ing weeks three and four, with 478 juveniles recidivating during this interval.

Time to Referral

Time to referral for a new offense represented the time between the date a juve-
nile was placed on community supervision and the date the juvenile’s new case was 
formalized (i.e., the process where the juvenile is notified of the referral for a new 
offense and fingerprinted for that offense) either through entry into a detention facil-
ity or through formalization of the case at the juvenile probation department. In the 
state from which this sample originated, law enforcement officers were generally 
instructed to execute an arrest for all felony-level offenses and for only those misde-
meanor offenses which occurred within their presence. These processing paths pre-
sented some variation in the time between the offense date and the referral date as 
demonstrated by comparing the results presented in Table 5 (Appendix 1) (offense 
date) with the referral date life table presented in Table 6 (Appendix 1).6 Similar to 
the results of the offense date life table (Table 7), the sample for the referral date 
life table contained 10,830 at risk subjects. The second interval (1–2) resulted in the 
greatest number of recidivists (n = 432). The final observation period (52–53) rep-
resents two years of recidivism exposure time and, as demonstrated, approximately 
37% of the sample avoided referral formalization for a new offense during those two 
years.

Time to Adjudication

The final recidivism proxy, time to adjudication, represented the time between the 
date a juvenile was placed on community supervision and the date a subsequent 
referral for any new offense was disposed of by the juvenile court. The follow-up 
period for all three measures of recidivism was two years after their base referral 
disposition date that resulted in the juvenile’s community supervision, so any new 

6 It was also possible that official records included offense dates in which a referral was not conducted, 
thus showing an offense date but no referral date.
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recidivism outcome that occurred beyond two years post-base referral disposition 
was considered a non-recidivism / non-failure event. As with the other measures of 
recidivism, observations of adjudications started with a sample of 10,830 subjects 
and after two years, approximately 76% of the sample avoided being adjudicated. 
Unlike the previous two recidivism variables, however, the risk of recidivism was 
depressed during the early intervals when recidivism was operationalized as adju-
dication. As demonstrated in Table  7 (Appendix 1), Interval 23–24 contained the 
highest risk for recidivism when measured as adjudication, with the greatest number 
of recidivists (n = 76).

Analysis Protocol

Survival analysis served as the foundational statistical modeling to address the 
hypotheses. Survival analysis, most commonly associated with Cox regression 
(Cox, 1972, 1975), is superior to binary statistical models (e.g., chi-2 and logistic 
regression models) in that survival models include not only if an event occurred, 
but also when the event occurred. In modeling recidivism, event history analysis 
models the risk (hazard) of recidivism over the exposure period (incorporation of 
time to failure = recidivism), while, at the same time, avoiding the overly restrictive 
normal distribution assumption of linear modeling. Although most prominent, 
the Cox regression model also introduces the proportional hazards assumption 
that requires failure hazards be proportional over time (Box-Steffensmeier & 
Jones, 2004; Singer & Willett, 2003). To account for the time-varying covariates 
in the current data, we incorporated the Royston-Parmar survival model instead of 
overfitting the Cox model to accommodate co-variates that violated the proportional 
hazards assumption (Royston, 2001; Royston & Lambert, 2011; Royston & Parmar, 
2002). Model fit statistics (BIC) were used to identify the best-fit model for all three 
recidivism criteria. A “hazard” model with six degrees of freedom was the best 
fitting model for analyses.

To address the first hypothesis—the use of multiple operational definitions of 
recidivism produces disparate recidivism risk – Royston-Parmar models were per-
formed for each recidivism criteria and the resulting recidivism hazards were com-
pared using paired t-tests. The second hypothesis—the coefficients of recidivism 
predictors are inconsistent across multiple operational definitions of recidivism 
– was tested by comparing each co-variate’s hazards produced in the Royston-
Parmar models to one another by calculating the z-scores (offense versus referral, 
offense versus adjudication, and referral versus adjudication).

Findings

Table 2 presents the results of three Royston-Parmer event history models. Included 
in these models were 10,830 observations (Log likelihood (offense) = -16,239.178; 
(referral) = -15,748.609; (adjudication) = -9,815.285) and the models’ flexibility 
was able to accommodate three time-varying co-variates (age at referral, number 
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Table 2  Recidivism Models: New Offense Date, New Referral Date, and New Adjudication Date

Offense Date Referral Date Adjudication Date

Coef P > z Coef P > z Coef P > z

Variables
African-American** 0.379 0.000 0.372 0.000 0.368 0.000
Hispanic1 0.119 0.000 0.100 0.002 0.001 0.983
Age at base referral** 0.071 0.000 0.063 0.000 0.064 0.000
Male** 0.181 0.000 0.184 0.000 0.254 0.000
Gang affiliated** 0.373 0.000 0.369 0.000 0.347 0.000
Sexually abused 0.003 0.930 0.006 0.855 0.090 0.056
Physically abused* 0.092 0.006 0.085 0.010 0.146 0.001
Emotionally abused 0.047 0.190 0.053 0.145 -0.095 0.076
Single-parent  house1 0.069 0.013 0.069 0.014 -0.077 0.050
Both parent house** -0.157 0.000 -0.155 0.000 -0.195 0.000
Alcohol / drug abuse** 0.095 0.000 0.096 0.000 0.109 0.000
Anger /  Irritability1 0.023 0.000 0.023 0.000 0.006 0.493
Depression /  anxiety1 -0.011 0.266 -0.011 0.284 0.029 0.040
Somatic complaints** -0.042 0.000 -0.041 0.000 -0.038 0.001
Suicide ideation 0.008 0.467 0.010 0.387 -0.028 0.090
Thought disturbances -0.028 0.126 -0.026 0.160 -0.008 0.765
Traumatic experiences -0.008 0.477 -0.009 0.437 -0.022 0.161
Criminal history** 0.138 0.000 0.141 0.000 0.074 0.000
Number of base offenses -0.011 0.435 -0.010 0.485 0.007 0.715
Days in  detention1 -0.001 0.441 -0.001 0.435 0.004 0.000
Base offense  level1 -0.059 0.000 -0.060 0.000 -0.034 0.085
Base offense – violent -0.006 0.889 -0.005 0.903 0.029 0.619
Base offense—property** 0.236 0.000 0.237 0.000 0.242 0.000
_rcs1** 1.669 0.000 1.426 0.000 1.155 0.000
_rcs21 -0.228 0.126 -0.332 0.013 -0.030 0.841
_rcs31 -0.205 0.008 -0.040 0.599 -0.072 0.324
_rcs41 -0.171 0.000 -0.163 0.000 -0.033 0.219
_rcs51 -0.080 0.000 -0.063 0.000 0.016 0.108
_rcs_base_age1** -0.047 0.000 -0.031 0.006 -0.033 0.006
_rcs_base_age21 0.033 0.002 0.042 0.000 0.016 0.126
_rcs_base_age31 0.016 0.003 0.003 0.582 0.007 0.200
_rcs_base_age4* 0.015 0.000 0.013 0.000 0.004 0.019
_rcs_base_age51 0.009 0.000 0.007 0.000 0.000 0.928
_rcs_base_age61 0.003 0.000 0.003 0.000 0.000 0.544
_rcs_basedet_days11 0.003 0.001 0.003 0.000 0.002 0.015
_rcs_basedet_days2 -0.001 0.121 -0.001 0.118 0.000 0.663
_rcs_basedet_days3 -0.001 0.364 -0.001 0.305 0.000 0.664
_rcs_basedet_days4 -0.000 0.215 -0.002 0.489 0.000 0.972
_rcs_basedet_days5 0.0002 0.286 0.002 0.278 0.000 0.310
_rcs_basedet_days6 0.0002 0.115 0.000 0.519 0.000 0.469
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of days in detention, and the subject being of Hispanic descent). As demonstrated 
in the table, nine of the 20 co-variates were significant predictors of recidivism 
across all three proxies (offense, referral, and adjudication). Those juveniles 
with significantly greater risks of recidivism were also those that reported being 
African-American, were older at the time of their base referral, were male, were 
gang affiliated, reported being physically abused, reported elevated drug and/or 
alcohol abuse, had a more extensive criminal history, and were adjudicated for 
a property offense for the base referral. Conversely, juveniles with a depressed 
risk of recidivism were those individuals that lived with both parents and those 
juveniles that reported elevated somatic complaints levels. Six co-variates 
shifted in significance across the three recidivism models. The relevance of these 
co-variates to recidivism shifted for those juveniles reporting being Hispanic, 
residing in a single-parent household, reporting higher levels of anger / irritability, 
and reporting higher levels of depression / anxiety. Additionally, significance 
levels varied for the level of the offense associated with the base referral and for 
the number of days in detention for the base referral.

While the results of the Royston-Parmar model (presented in Table 2) provided 
estimates for the relationships between the predictor variables and the three 
operational definitions of recidivism, it did not test the differences in recidivism 
risk across the three proxies. Table 3 compares the sample recidivism risk across 
all three recidivism measures (offense, referral, and adjudication) through three 
paired t-tests. All three comparisons were significant (p < 0.001), with the risk of 
recidivism being greatest (mean = 0.012) when it was measured as offense and 
lowest (mean = 0.003) when measured as adjudication. The results suggest that 
the recidivism hazard for each outcome (offense, referral, and adjudication) were 

* p < 0.05 for all three models; ** p < 0.001 for all three models; 1 Inconsistent significance across mod-
els.
Variables “_rcs1” – “_rcs_hisp6” are estimates based on the R-P model non-parametric properties that 
permit the inclusion of time varying covariates. These variables in the model represent the anchor points 
over time designed to account for variance and permit a better estimate of the original time-varying 
covariate. Here, age at the baseline referral (_rcs_age*), baseline referral detention days (_rcs_basedet_
days*), and Hispanic (_rcs_hisp*) were time varying.

Table 2  (continued)

Offense Date Referral Date Adjudication Date

Coef P > z Coef P > z Coef P > z

_rcs_hisp1** 0.088 0.001 0.110 0.000 0.094 0.001
_rcs_hisp21 0.035 0.176 0.044 0.071 0.052 0.049
_rcs_hisp3 0.005 0.769 -0.0128 0.417 -0.001 0.971
_rcs_hisp4 -0.002 0.840 0.008 0.323 0.004 0.566
_rcs_hisp5 -0.000 0.957 -0.003 0.494 0.003 0.474
_rcs_hisp6 0.000 0.932 0.001 0.842 -0.001 0.522
y-axis** -2.319 0.000 -2.209 0.000 -2.772 0.000
Observations 10,830 10,830 10,830
Log likelihood -16,239.178 -15,748.609 -9,815.285
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statistically unique when compared to the other two recidivism measures. Figure 1 
represents these dynamic, yet distinct recidivism measures over time. Recidivism 
hazard for a new offense and a new referral followed similar trajectories peaking 
just before five weeks, while the recidivism hazard for a new adjudication was 
depressed and peaked in a plateau just after 20 weeks.

The second interest of this study was in how different operational definitions of 
recidivism influence the correlations of predictor variables. Table 4 represents the 
results of three paired t-test statistics comparing predictor coefficients of the three 

Table 3  Paired T-Test 
Comparison of Two-Year 
Recidivism Hazards

*** —p < 0.001

Recidivism Proxies Mean Std. Error 95% Conf. Interval

Offense = Referral***
 Offense 0.013 0.000 0.013—0.013
 Referral 0.012 0.000 0.012 – 0.012

Offense = Adjudication***
 Offense 0.013 0.000 0.013—0.013
 Adjudication 0.003 0.000 0.002 – 0.003

Referral = Adjudication***
 Referral 0.012 0.000 0.012 – 0.012
 Adjudication 0.003 0.000 0.002 – 0.003

Fig. 1  Recidivism Hazard: New Offense Date, New Referral Date, and New Adjudication Date



 American Journal of Criminal Justice

1 3

Royston-Parmar models: (a) offense compared to referral, (b) offense compared 
to adjudication, and (c) referral compared to adjudication. While the co-variates 
between offense date and referral date were statistically similar, seven co-variates 
produced statistical inconsistent coefficients across the offense date / adjudication 
date and across the referral date / adjudication date comparisons. Specifically, the 
coefficients were statistically different (p < 0.05) for the following variables: His-
panic, emotional abuse, single-parent home, depression / anxiety, suicide ideation, 
criminal history, and days in detention associated with the base offense. Looking 
back on the event history analyses reported in Table 2, juveniles reporting higher 
levels of depression / anxiety were at a greater hazard of recidivism when recidi-
vism was measured as adjudication (coef. = 0.029; p = 0.040) compared to when 
recidivism was operationalized as a new offense (coef. = -0.011; p = 0.266) or a new 

Table 4  Co-Variate Comparisons over Recidivism Operationalizations

1  Z-scores were calculated by comparing the co-variate coefficients and standard errors produced in the 
three models represented in Table 2

Offense Date to Referral 
Date

Offense Date to Adjudi-
cation Date

Referral Date to 
Adjudication Date

z-score1 p-value z-score p-value z-score p-value
Variables
African-American 0.146 0.44 0.181 0.428 0.061 0.476
Hispanic 0.442 0.33 2.211 0.014 1.839 0.033
Age at base referral 0.497 0.31 0.394 0.347 -0.030 0.488
Male -0.052 0.48 -0.935 0.175 -0.892 0.186
Gang affiliated 0.067 0.47 0.352 0.362 0.296 0.384
Sexually abused -0.067 0.47 -1.487 0.069 -1.429 0.077
Physically abused 0.137 0.46 -0.965 0.167 -1.077 0.141
Emotionally abused -0.109 0.46 2.202 0.014 2.285 0.011
Single-parent house 0.012 0.50 3.032 0.001 3.019 0.001
Both parent house -0.043 0.48 0.601 0.274 0.635 0.263
Alcohol / drug abuse -0.178 0.43 -1.201 0.115 -1.052 0.146
Anger / Irritability -0.046 0.48 1.474 0.070 1.510 0.066
Depression / anxiety -0.026 0.49 -2.316 0.010 -2.292 0.011
Somatic complaints -0.088 0.46 -0.283 0.389 -0.212 0.416
Suicide ideation -0.101 0.46 1.807 0.035 1.886 0.030
Thought disturbances -0.082 0.47 -0.655 0.256 -0.586 0.279
Traumatic experiences 0.050 0.48 0.737 0.231 0.695 0.244
Criminal history -0.265 0.40 4.934 0.000 5.131 0.000
Number of base offenses -0.058 0.48 -0.764 0.222 -0.714 0.238
Days in detention 0.007 0.50 -3.208 0.001 -3.212 0.001
Base offense level 0.076 0.47 -1.030 0.152 -1.090 0.138
Base offense – violent -0.012 0.50 -0.488 0.313 -0.477 0.317
Base offense—property -0.020 0.49 -0.115 0.454 -0.099 0.461
y-axis -0.434 0.33 1.510 0.066 1.879 0.030
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referral (coef. = -0.011; p = 0.284). While criminal history was a significant predic-
tor of all three operational definitions of recidivism, those juveniles with more previ-
ous referrals were statistically less likely to be adjudicated (coef. = 0.074; p = 0.000) 
compared to the elevated hazards of a new offense (coef. = 0.138; p = 0.000) and 
a new referral (coef. = 0.141; p = 0.000). Base referral days in detention was sta-
tistically associated with increased hazards of being adjudicated (coef. = 0.004; 
p = 0.000), but not for a new offense (coef. = -0.001; p = 0.441) or a new referral 
(coef. = -0.001; p = 0.435).

Discussion

The goal of this study was to understand to a greater degree the consequences of 
using different operational definitions of recidivism given its relevance to a wide 
range of topics in the juvenile justice literature. Our findings extend into the juvenile 
justice system what has been seen in the adult criminal justice system and what has 
been suspected in the juvenile justice system: using different operational definitions 
of recidivism produces significantly different estimates of recidivism timing. There 
are important findings demonstrated in Table 3 and visualized in Fig. 1 that add to 
the juvenile recidivism literature. First, the use of any one operational definition of 
recidivism (based on the offense date, the referral date, or the adjudication date) 
produced distinctly and statistically significant different estimates of recidivism 
hazards. Second, using different operational definitions of recidivism shifts the rel-
evance of several predictors of recidivism. The hazards of recidivism shifted signifi-
cantly when operationalized as adjudication (compared to being operationalized as a 
new offense and operationalized as a new referral) for juveniles reporting being His-
panic, experiencing emotional abuse, residing in a single-parent household, report-
ing feelings of depression / anxiety, reporting suicide ideation, having more sophisti-
cated criminal histories, and spending more time in detention (see Table 4).

These findings build on what is known about juvenile recidivism. Typically, 
recidivism has been operationalized as either re-arrest, re-conviction, or re-incar-
ceration. However, extant literature on the subject suggests that each of these meas-
ures have positive measurement attributes (e.g., using arrest is closer in time to the 
offense than conviction) and negative measurement attributes (e.g., using arrest has 
a lower due process threshold than conviction) (Maltz, 1984). From the adult crimi-
nal justice system, Ostermann et al., (2015, p. 786) found that the operational defini-
tion of recidivism had a non-nominal influence on whether parole was successful: 
“Our findings illustrate that the determination of the effectiveness of parole super-
vision is a function of both the influences of parole supervision and the manner in 
which recidivism and court processing time are specified in the evaluation process.” 
Included in this issue is the consequences of Type I errors – counting a non-recid-
ivist as a recidivist– and Type II errors – failure to count a recidivist as a recidivist 
(Willbach, 1942). Our findings build on what prior scholarship has been unable to 
do by testing statistically the discriminate effects of various measures of recidivism. 
Further, our findings go a step further and identify co-variates that had statistically 
significant variations in coefficients across the operational definitions of recidivism.
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This study contributes to the juvenile justice literature by testing two hypoth-
eses:  (H1) The use of multiple measures of recidivism produces disparate recidi-
vism risks among individuals under juvenile court supervision and  (H2) recid-
ivism covariates are inconsistent across multiple operational definitions of 
recidivism among individuals under juvenile court supervision. We used survival 
analysis to establish the hazards of recidivism over time given the concerns sur-
rounding court processing time and then compared the calculated hazards across 
three recidivism measures – offense date, referral date, and adjudication date – to 
test the first hypothesis. We then compared the coefficients of each variable from 
the survival analyses to test the second hypothesis.

Table 3 reports the test of the first hypothesis – the use of various operational 
definitions of recidivism produces disparate recidivism risks among individuals 
under juvenile court supervision – and the results reject the null hypothesis. The 
results suggest that the hazards of recidivism are significantly different (p < 0.001) 
for all three operational definitions of recidivism. The hazards of recidivism asso-
ciated with the offense date were significantly greater than the hazards of recidi-
vism associated with referral (mean = 0.013 compared to mean = 0.012, respec-
tively). Following suit, the hazards of recidivism associated with referral were 
significantly greater than the hazards of adjudication (mean = 0.012 compared to 
mean = 0.003, respectively). These results suggest that as the standard of proof 
increases, the hazard of being classified as a juvenile recidivist decreases signifi-
cantly. Figure  1 represents these disparities and the uniqueness of adjudication 
compared to the other two measures of recidivism. While all three operational 
definitions of recidivism are statistically unique, the offense date and referral date 
follow a similar trajectory. This is not the case for adjudication. Recidivism oper-
ationalized as adjudication lags the other two recidivism measures and does not 
peak until somewhere around week 20 after the exposure date. These findings 
are especially relevant to the Type II errors in measuring recidivism (Willbach, 
1942). The finding that court processing among this sample of juvenile offenders 
lasted, on average, five months is consequential and suggests that using a dispo-
sitional measure (i.e., adjudication or any other higher standard, see Maltz, 1984) 
would truncate the recidivism exposure time. Further, adjudication was generally 
depressed across the period under observation compared to offense and referral 
operational definitions.

Table 4 reports the results of the test for the second hypothesis – recidivism pre-
dictors are inconsistent across operational definitions of recidivism among juve-
niles  – by comparing statistically (by calculating the z-scores across models) the 
coefficients and standard errors of the predictor variables resulting from survival 
analysis models. Our findings suggests that several co-variates produced statistically 
different hazards of recidivism when recidivism was operationalized differently. The 
results suggest that juveniles that reported being Hispanic, experiencing emotional 
abuse, residing in a single-parent home, experiencing depression / anxiety, and hav-
ing suicide ideations experienced statistically different hazards of recidivism across 
the operational definitions of recidivism. Additionally, the findings suggest that 
criminal history and days in detention associated with the base offense have statisti-
cally different correlations with the various measures of recidivism.
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Aligned with previous concerns regarding disparity of racial correlates across 
operational definitions of recidivism among adult offenders (McGovern et al., 2009), 
juveniles reporting being Hispanic were significantly more likely to be categorized 
as a recidivist if either the offense date or referral date were used as the recidivism 
proxy compared to when the adjudicated date is used as the recidivism proxy.

Further, evidence suggests that other characteristics, such as emotional abuse, 
residing in a single-parent household, depression / anxiety, suicide ideation, crim-
inal history, and base referral detention days, vary across the measures of recidi-
vism and may have an undesired effect on measuring recidivism. While not all of 
these co-variates were significant predictors of recidivism in all three event history 
analysis models, the hazards of recidivism for these covariates shifted significantly 
when comparing models. For some of these co-variates, such as depression / anxi-
ety, criminal history, and base referral days in detention, comparing the three opera-
tional definitions of recidivism resulted in shifts in significance in the recidivism 
models. As demonstrated in Table 2, juveniles presenting depression / anxiety were 
no more likely to have a new offense or a new referral, but the hazards of recidivism 
was significantly greater for adjudication among this group. The same phenomenon 
occurs when considering suicide ideation, except these juveniles were significantly 
less likely to experience adjudication. Those juveniles with more sophisticated crim-
inal histories were at elevated risk for recidivism across all models, but the risk of 
adjudication was significantly lower for those with more extensive criminal histories 
than it was for a new offense or for a new referral. The number of days in deten-
tion for the base referral, while non-significant in predicting the new offense or new 
referral, increased the likelihood of being classified as a recidivist when predicting a 
new adjudication. Collectively, these findings suggest that there is a group of known 
correlates of recidivism in juvenile justice that behave differently depending on the 
operational definition of recidivism.

Implications

The results of this study have several implications for policy and practice within the 
juvenile justice system. First, the disparity between adjudication and the two other 
recidivism measures (shown in Fig. 1) is striking and suggests that adjudication has 
limited utility as a measure of recidivism within the juvenile justice system. While 
relying on adjudication may reduce the potential for Type I errors as there is a higher 
standard of legal proof compared to referral (i.e., beyond a reasonable doubt com-
pared to probable cause, respectively), it simultaneously increases the Type II errors 
as the court process time artificially depresses the hazard of recidivism during the 
first year of exposure time. This phenomenon has been observed among a sample of 
adult offenders(Ostermann et al., 2015 and suspected in the juvenile justice system 
(Vitopoulos et  al., 2019; Wolff et  al., 2020). Our findings suggest that recidivism 
risks vary across operational definitions, particularly when adjudication is compared 
to earlier stages on the juvenile justice process.

The lack of proportionality during the first five months of recidivism exposure 
between adjudication and referral not only questions the utility of adjudication as a 
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measure of recidivism, it suggests that Type II errors in recidivism are dynamic over 
time for juvenile offenders. Figure 1 demonstrates that the difference between arrest 
and conviction was greatest during the initial recidivism exposure time and then 
the hazard of conviction began to mirror the hazard of arrest at approximately five 
months after exposure. This lagged effect questions the validity of a continuum rela-
tionship between Type I and Type II errors attributed solely to the due process error. 
This lagged recidivism effect suggests the due process error is not the only cause 
of depressed recidivism hazards when using a deeper decision point for juvenile 
offenders. Instead, it appears the juvenile court workgroup’s influence also involves 
delayed measurement of recidivism.

Our findings suggest that the offense date or the referral date for a new offense 
are more appropriate measures of recidivism than the adjudication date in juvenile 
justice. The results presented here suggest that referral date is statistically differ-
ent than the official offense date; however, the referral date hazard mimicked the 
offense date hazard over time (see Fig. 1). In essence, the referral date recidivism 
hazard estimates are proportional to the offense date recidivism hazard estimates, 
while the adjudication date hazard estimates are non-proportional to the offense 
date recidivism hazard estimates. This lagged effect of adjudication hazard esti-
mates suggests that it would be more appropriate to use referral date as the recidi-
vism proxy than the adjudication date if the offense date is unavailable. In other 
words, examination of recidivism within a prescribed time frame should include 
an official measure that has a date as close to the offense date as possible to reduce 
artificially inflating the time to recidivism. Further, adjudication hazard was signifi-
cantly depressed across the period under observation compared to the other meas-
ures of recidivism. Any incorporations of these recommendations should also con-
sider the potential negative measurement attributes of referral date, such as a lower 
standard of culpability.

While informing the decision on how to operationalize recidivism in juvenile 
justice is important, the findings suggesting disparate consequences of using dif-
ferent operational definitions of recidivism. While many of the predictor variable 
coefficients remained steady in their correlation (either positive or negative) across 
all three recidivism measures, some of these co-variates’ coefficients shifted and 
some of these shifts have very meaningful implications. Given that the hazards of 
recidivism shifted significantly for juveniles reporting being Hispanic, emotionally 
abused, in a single-parent household, depressed / anxious, suicidal, more crimi-
nally sophisticated, and having a history of detention; it is important that these co-
variates be considered when developing recidivism studies and program evaluation 
strategies.

The results suggesting a disparity of recidivism hazard when measuring adjudi-
cation (compared to offense and referral) may be indicative of the juvenile justice 
system’s unique purpose and the parens patriae philosophy. While being propelled 
further into any justice system may appear unfavorable, it may be the case that the 
juvenile justice system has a tendency to consider extra-legal factors in pursuit of 
justice. Caudill et  al. (2013) found that extra-legal factors were more sporadic in 
influence than legal factors; however, their work did not include measures of emo-
tional wellbeing. Our findings suggest that the juvenile justice system responds to 
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emotional needs – juveniles experiencing depression / anxiety were significantly 
more likely to be adjudicated and juveniles reporting suicide ideation were signifi-
cantly less likely to be adjudicated – is an indication that the juvenile justice system 
may take a more wholistic approach. These findings further support and expand on 
the uniqueness of the juvenile justice system.

Beyond methodological and theoretical value, these findings have political and 
funding implications. This is especially true in the current evidence-based land-
scape. Federal and state funding organizations are increasingly interested in pro-
gram effectiveness and recidivism reduction is often the programmatic goal. How 
the evaluation defines recidivism can have, as demonstrated here, significant effects 
on the recidivism results. This is of particular concern given the findings suggesting 
a disparity in the hazards of recidivism for co-variates when comparing adjudication 
to the other operational definitions of recidivism. The same holds true for any pro-
gram that aims to reduce recidivism, funded by an external organization or funded 
by tax revenues. Defining recidivism for juvenile justice programs without a clear 
understanding of the different interpretations associated with various operationali-
zations could have immediate public safety consequences and long-term financial 
consequences if underperforming programs are continually supported due to faulty 
operationalization.

Limitations

The findings presented here expand what is known about the importance of delib-
erate development of recidivism measures for juvenile justice, but there are limi-
tations. First, although the study sample was large and diverse, the sample origi-
nated from only one state. Second, our study used official records to create the 
variables, including the three measures of recidivism. Of the known issues with 
official records data, the most relevant of these is the reliability of the offense 
date variable. The date of offense variable had the greatest likelihood of inaccu-
racy because of the potential for estimating. In property crime cases, for example, 
a non-nominal amount is reported with an estimated most likely date of the crime 
as the exact date is unknown. The other two operational definitions of recidivism 
– referral date and adjudication date – have potential for inaccuracies, resulting 
from such things as entry error. That said, we have no reason to believe (based on 
our evaluation of the data) that these variables were somehow compromised or 
unreliable.

Third, we were unable to observe the juvenile courtroom workgroup’s influence 
on the court process. While the findings suggest the adjudication is delayed by the 
court process, we were unable to estimate the influence of these factors. While this 
does not impact the lagged effects, having information on the juvenile courtroom 
workgroup (e.g., privately retained defense counsel versus public defender, see for 
example, Brady and Peck (2021)) may have informed some of the variation in the 
time between referral and adjudication. Ultimately, though, having this informa-
tion would be additive and not diminish the differences between recidivism hazards 
across operational definitions of recidivism.
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Conculsions

Over the course of the last century, criminologists and penologists have implemented recidi-
vism as the dependent variable of interest and, in some academic circles, scholars have theo-
rized on the consequences of using various official measures of recidivism. These scholars 
have warned of the consequences of haphazard operational definitions of recidivism (Blum-
stein & Larson, 1971; Maltz, 1984; Ostermann et al., 2015; Willbach, 1942), but much of 
this attention has been on adult offenders in the criminal justice system and testing of these 
assumptions has remained elusive. We set out to apply this theoretical framework to the 
juvenile justice system and test these assumptions with an eye toward informing the decision 
on how best to operationalize recidivism from official measures for juvenile offenders.

This study produced useful and policy-relevant findings for juvenile justice. Our find-
ings support the notion that using various operational definitions of recidivism produces 
unique recidivism risks for juvenile offenders. Offense date, referral date, and adjudica-
tion date are unique measures and, as demonstrated here, selection of the most appropriate 
recidivism proxy can have an influence on the Type I and Type II errors. Our findings also 
support previous concerns about operational definitions of recidivism and the relationship 
of predictor variables (McGovern et al., 2009). In some ways, the results suggesting a dis-
parity of recidivism hazard when measuring adjudication (compared to offense and refer-
ral) may be indicative of the juvenile justice system and the parens patriae philosophy. 
For example, the findings suggesting that a juvenile experiencing depression / anxiety is 
no more or no less likely to have a new offense or a new referral, but is significantly more 
likely to be adjudicated could be an indicator that the juvenile justice system attempts to 
enhance the quality of life of the juveniles. Adjudicating the juvenile would permit the 
juvenile justice system to have more influence on the near future of the juvenile’s environ-
ment. Ultimately, how recidivism is operationalized matters when it involves overall risk 
of continued criminality and when concerned about the relationship between covariates 
and continued criminality.

While our findings fill important gaps in the literature on measuring recidivism 
within juvenile justice, there remain areas of research that would further clarify 
these issues. First, it would be informative for future research to better understand 
the consequences of mix matching standards of proof and dates. For example, Maltz 
(1984) suggested that the most appropriate official measure of recidivism is the 
combination of the arrest date with the standard of proof of an affirmative action by 
the prosecutor. This would require mix matching the arrest date and prosecutorial 
decision and then comparing that recidivism proxy to the other official measures. 
This approach may also help to narrow the gap around disparity of co-variates influ-
ence on recidivism measures. Studies focused on these issues would help to further 
close the gap on what is known about recidivism operationalization.

The value of the findings presented here to public policy are just as obvious as 
their value to the scholarly environment. The past decade has seen a merging of 
the scientific community and public policy to create an era of evidence-based prac-
tices. Evidence-based practices are those programs, actions, and approaches that are 
designed to reduce criminality and supported by scholarly evidence. The prominence 
of evidence-based practices in juvenile justice is testament to a belief in rehabilitation, 
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a desire to be as efficient and efficacious as possible in program delivery, and consid-
eration of the juvenile’s best interests. Understanding the limitations of measures of 
recidivism further permits those responsible for public policy and program evaluation 
to refine legislation and correctional programs to maximize juvenile justice sanctions 
and rehabilitation efforts and, ultimately, preserve public safety.

Appendix 1

Tables 5, 6 and 7

Table 5  Life Table of Recidivism Measured by New Offense Date

1 Intervals represent two weeks.
* The largest recidivist cohort.

Interval1 Beg. Total Recidivist Survival Rate Interval Beg. Total Recidivist Survival Rate

0 1 10,830 300 0.972 27 28 4922 67 0.448
1 2 10,530 478* 0.928 28 29 4855 65 0.442
2 3 10,052 449 0.887 29 30 4790 48 0.438
3 4 9603 394 0.850 30 31 4742 58 0.433
4 5 9209 349 0.818 31 32 4684 56 0.427
5 6 8860 330 0.788 32 33 4628 53 0.422
6 7 8530 332 0.757 33 34 4575 58 0.417
7 8 8198 286 0.731 34 35 4517 46 0.413
8 9 7912 274 0.705 35 36 4471 46 0.409
9 10 7638 235 0.684 36 37 4425 40 0.405
10 11 7403 261 0.660 37 38 4385 44 0.401
11 12 7142 216 0.640 38 39 4341 43 0.397
12 13 6926 194 0.622 39 40 4298 39 0.393
13 14 6732 164 0.607 40 41 4259 34 0.390
14 15 6568 135 0.594 41 42 4225 31 0.387
15 16 6433 148 0.580 42 43 4194 28 0.385
16 17 6285 162 0.565 43 44 4166 26 0.382
17 18 6123 152 0.551 44 45 4140 16 0.381
18 19 5971 132 0.539 45 46 4124 28 0.378
19 20 5839 128 0.527 46 47 4096 18 0.377
20 21 5711 131 0.515 47 48 4078 29 0.374
21 22 5580 116 0.505 48 49 4049 23 0.372
22 23 5464 116 0.494 49 50 4026 24 0.370
23 24 5348 123 0.483 50 51 4002 28 0.367
24 25 5225 110 0.472 51 52 3974 35 0.364
25 26 5115 113 0.462 52 53 3939 07 0.362
26 27 5002 80 0.455
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Table 6  Life Table of Recidivism Measured by New Referral Date

1 Intervals represent two weeks.
* The largest recidivist cohort.

Interval1 Beg. Total Recidivist Survival Rate Interval Beg. Total Recidivist Survival Rate

0 1 10,830 192 0.982 27 28 5041 66 0.459
1 2 10,638 432* 0.942 28 29 4975 65 0.453
2 3 10,206 411 0.904 29 30 4910 63 0.448
3 4 9795 369 0.870 30 31 4847 63 0.442
4 5 9426 299 0.843 31 32 4784 40 0.438
5 6 9127 321 0.813 32 33 4744 52 0.433
6 7 8806 352 0.781 33 34 4692 61 0.428
7 8 8454 287 0.754 34 35 4631 55 0.423
8 9 8167 287 0.728 35 36 4576 50 0.418
9 10 7880 259 0.704 36 37 4526 41 0.414
10 11 7621 254 0.680 37 38 4485 54 0.409
11 12 7367 231 0.659 38 39 4431 39 0.406
12 13 7136 199 0.641 39 40 4392 37 0.402
13 14 6937 177 0.624 40 41 4355 48 0.398
14 15 6760 155 0.610 41 42 4307 32 0.395
15 16 6605 152 0.596 42 43 4275 31 0.392
16 17 6453 157 0.581 43 44 4244 32 0.389
17 18 6296 164 0.566 44 45 4212 19 0.387
18 19 6132 120 0.555 45 46 4193 27 0.385
19 20 6012 131 0.543 46 47 4166 19 0.383
20 21 5881 135 0.531 47 48 4147 40 0.379
21 22 5746 126 0.519 48 49 4107 26 0.377
22 23 5620 121 0.508 49 50 4081 26 0.374
23 24 5499 120 0.497 50 51 4055 22 0.372
24 25 5379 118 0.486 51 52 4033 38 0.369
25 26 5261 127 0.474 52 53 3995 07 0.368
26 27 5134 93 0.466
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Table 7  Life Table of Recidivism Measured by New Adjudication Date

1 Intervals represent two weeks.
* The largest recidivist cohort.

Interval1 Beg. Total Recidivist Survival Rate Interval Beg. Total Recidivist Survival Rate

0 1 10,830 1 1.000 27 28 9464 52 0.869
1 2 10,829 9 0.999 28 29 9412 53 0.864
2 3 10,820 15 0.998 29 30 9359 59 0.859
3 4 10,805 21 0.996 30 31 9300 66 0.853
4 5 10,784 30 0.993 31 32 9234 53 0.848
5 6 10,754 45 0.989 32 33 9181 45 0.844
6 7 10,709 30 0.986 33 34 9136 50 0.839
7 8 10,679 41 0.982 34 35 9086 39 0.835
8 9 10,638 63 0.977 35 36 9047 46 0.831
9 10 10,575 59 0.971 36 37 9001 45 0.827
10 11 10,516 33 0.968 37 38 8956 64 0.821
11 12 10,483 67 0.962 38 39 8892 51 0.816
12 13 10,416 61 0.956 39 40 8841 45 0.812
13 14 10,355 63 0.950 40 41 8796 42 0.808
14 15 10,292 58 0.945 41 42 8754 32 0.805
15 16 10,234 61 0.939 42 43 8722 53 0.801
16 17 10,173 62 0.934 43 44 8669 51 0.796
17 18 10,111 68 0.927 44 45 8618 46 0.792
18 19 10,043 61 0.922 45 46 8572 40 0.788
19 20 9982 53 0.917 46 47 8532 30 0.785
20 21 9929 69 0.910 47 48 8502 37 0.782
21 22 9860 58 0.905 48 49 8465 49 0.777
22 23 9802 60 0.900 49 50 8416 38 0.774
23 24 9742 76* 0.893 50 51 8378 41 0.770
24 25 9666 71 0.886 51 52 8337 60 0.764
25 26 9595 71 0.879 52 53 8277 36 0.761
26 27 9524 60 0.874
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