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Abstract—One out of every 100 Americans is incarcerated, many for drug-related offenses [1]. The resulting strain on correctional facilities nationwide has prompted recent research on the effectiveness of substance abuse treatment during incarceration. The LOCUST Therapeutic Community (TC) at the Albemarle-Charlottesville Regional Jail in Charlottesville, VA, is one such treatment program. The LOCUST TC aims to rehabilitate inmates by promoting lifestyle changes through behavioral-modification therapy. This paper reports on an evaluation the effectiveness of the LOCUST TC, as a guide to the design and implementation of program modifications and new programs.
We compared the success of a cohort of inmates who participated in the program for thirty days or longer (n=298) against a control cohort of qualified non-participants (n=111). Overall success was defined as the fraction of recidivists in each cohort for the study period. In addition, for the recidivists in TC (n=232) and control (n=96) cohorts, success was measured by days until recidivism. Using randomized block design, we determined the effect of 30 days or more in the LOCUST TC on both recidivism and days until recidivism and determined which cohorts of inmates benefit most from participating in the TC. 
Program participants recidivated less often and significantly later than those who did not. The TC was most effective for 21 to 25 year olds and 36 to 40 year olds, African Americans, males, those not involved with drug court, and those with no prior TC experience. The results suggest that increasing the LOCUST TC may ultimately lessen jail overcrowding and the net cost of incarceration.
Introduction
C
RIME and drug use are positively correlated. An analysis conducted in 2005 concluded that 82% of state inmates were involved with drugs or alcohol, where involvement was defined as: convicted of substance-related crimes, under the influence of drugs or alcohol at the time of committing their crime, committed their crime to get money to purchase drugs, or had a self-reported history of illegal drug use. When offenders do not receive rehabilitation while in jail, they are likely to continue abusing drugs upon release, leading to re-arrest [2]. Approximately 70% of incarcerated drug offenders are re-arrested within three years of their release [3]. 
Therapeutic communities (TCs) have become increasingly popular correctional rehabilitation programs. These aim to rebuild the participants into responsible, productive, drug-free members of society. TCs use a hierarchical model where moving to the next stage or level of treatment involves increased levels of responsibility [4]. 
The Albemarle Charlottesville Regional Jail (ACRJ) is one correctional facility that is attempting to treat chronic substance abusing inmates with a 4-phase TC program. ACRJ sponsors the Lives of Change Under Sober Terms (LOCUST) TC. This TC is one of several correctional rehabilitation programs in the jail aimed in part at reducing jail overcrowding by minimizing recidivism. The ACRJ currently houses approximately 25 male and six female participants. Daily activities of these participants are extremely structured, ranging from developmental meetings, feelings/processes groups, educational groups, Narcotics Anonymous meetings, and Alcoholic Anonymous meetings. We completed a retrospective evaluation of the LOCUST TC to determine its effectiveness and to provide recommendations for improvement.   
Previous Studies
Researchers have previously studied the effectiveness of therapeutic communities in terms of reducing recidivism and improving participants’ quality of life post-release. One analysis completed in 1990 by narcotic and drug researchers drew from 12 years of data on almost 2,000 inmates. Inmates who participated in a TC, milieu treatment, and counseling treatment were compared to a control (no treatment). Using re-arrest as the measure of success, the researchers concluded that TC treatment is more effective than no treatment or the other treatments, and that there is a positive relationship between time in the TC and success after release, up to 12 months [5]. A 1996 meta-analysis of 131 other TC studies concluded that criminogenic needs and social achievement were the strongest dynamic predictors of recidivism [6]. Other studies have stressed the importance of post-release programs in addition to in-jail TC treatment [7]. 
We used previous studies such as these as background information and to help structure our methodology in completing the analysis.  More specifically, we drew from the experimental designs of prior research to define our control and treatment groups and assess variables such as time in the program.  Much of the pertinent literature is over a decade old and our analysis will extend earlier work by re-examining TC effectiveness.
Description of Data
Data on all inmates at the ACRJ ever considered for the LOCUST TC made up the initial dataset. To preserve confidentially, all names were replaced with IDs. Each inmate was assigned a unique random number, as was each instance in the database. All instances for which inmates were transferred to the Department of Corrections (DOC), had no release from ACRJ date (still in ACRJ), or had no recidivate date were removed from the dataset. We were wary of labeling someone who was released and had not yet recidivated as a definite “success,” since it is possible that an individual will recidivate in the future, especially if only recently released. In order to avoid this, our team took a conservative approach by only including those who recidivated.
In completing the analysis, we assumed that the data are accurate, that those without a recidivate date did not recidivate, and that an inmate in the TC for less than 30 days did not receive enough treatment to be part of the participatory group. We further assumed that recidivism is defined as any involvement with the law, including minor offenses, or a drug relapse as reported by peers. Hence, a recidivist was not necessarily re-arrested or re-incarcerated. 
The data were separated into a control and a treatment group. The control group included all inmates who requested to be in the TC, but never entered the TC; the treatment group was all inmates who participated in the TC for at least 30 sequential days. By including only inmates who requested to enter the TC in both control and treatment groups, we sought to eliminate the potential bias of self-selection since all inmates in both samples requested to be in a TC. The sample size used in this analysis was 328, with 232 inmates in the treatment group and 96 inmates in the control group. Table I defines all variables used in the analysis.
TABLE I
Descriptions of Variables
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Definitions of all variables used in the analysis. 
Description of Analysis
Our team used randomized block design as one methodology to determine the effect of the LOCUST program on reducing recidivism rates. In the design of experiments, this type of analysis groups the data into blocks. Nuisance factors are held constant among the blocks and the primary factor of interest is varied. A nuisance factor is something that may affect the dependent variable, but is not of any particular interest in the analysis or may affect the dependent variable but cannot be controlled directly. Randomized block design accounts for nuisance factors while determining the effect of different levels of the factor of interest. 
We conducted a blocking analysis with days until recidivism as the dependent variable and participation in the LOCUST program as the independent variable. This type of analysis surfaced the effect of the TC while blocking the effects of nuisance factors, such as age, race, and gender. These demographic factors impact recidivism, but obviously cannot be altered by treatment. 
Initially, the team analyzed the overall effect of the LOCUST therapeutic community on days until recidivism for the control and treatment groups. We blocked on the following nuisance factors: gender, race, age, prior incarceration, and drug court involvement. With a p-value of 0.013, the results of this analysis showed that the LOCUST TC has a significant impact on days until recidivism. Our team used a significance level of 0.05 for each analysis conducted. As seen in Figure 1, on average, TC participants took 63.2 days longer to recidivate than non-participants. The grey box represents the interquartile range (IQR), from the first quartile to the third quartile, with the middle line as the median. The whiskers surrounding the grey boxes represent ±1.5*IQR. The dots on the outside of the whiskers identify outliers in the data. 
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Fig. 1. Average days to recidivism for the control and treatment groups. LOCUST participants take longer to recidivate than those who don’t participate in the program. 
  
After determining that the TC increases the average number of days until recidivism for its participants, we wanted to determine if the program is more effective for certain groups. To this end, our team conducted blocking analyses on the effect of TC broken down by age, gender, race, drug court, prior TC involvement, and prior incarceration. In all of these analyses, the dependent variable was days until recidivism and the independent variable was participation in the LOCUST program. 
Breakdown by Age
We first analyzed the effect the LOCUST TC on two different age groups: young (less than 35 years of age) and old (35 years or older). We selected 35 years old as the threshold because it was the average age of LOCUST participants in our dataset. In this analysis, we blocked on the following nuisance factors: gender, race, prior incarceration, and involvement in drug court. As seen in Table II, the TC has a significant impact on days until recidivism for younger participants, with a p-value of 0.037. “Young” inmates who participated in the program recidivated, on average, 55.5 days later than those that did not participate. 

TABLE II
Effect of LOCUST Program: “young” v. “Old”
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Effect of LOCUST program on days to recidivism, broken down by age. DTR means days until recidivism. The program has a significant impact on younger participants.   

In order to further analyze the effect of the TC with respect to age, we divided the data into the following age bins: under 21, 21 to 25, 26 to 30, 31 to 35, 36 to 40, 41 to 50, and over 50. The team blocked on the same nuisance factors used in the previous age analysis. As seen in Table III, we found that the LOCUST program has a significant effect on days until recidivism for 21 to 25 year olds, 36 to 40 year olds, and those over 50 years of age with p-values of 0.002, 0.005, and 0.006, respectively. Figure 2 shows that the TC had a positive effect on 21 to 25 year olds and 36 to 40 year olds, but a negative effect on those over 50 years of age. Considering only 12 people were over the age of 50 and all were males, this result might be attributed to the small sample size and/or the fact that we could not block on gender. It could also be that the TC is simply not effective for inmates over 50. While this graph shows that the days until recidivism of other age groups were also increased, our analysis found that this is not attributable to participation in the program.










TABLE III
Effect of LOCUST Program: Broken Down by Age
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DTR means days until recidivism. The program has a significant impact on 21 to 25 year olds, 36 to 40 year olds, and those over 50 years of age.
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Fig. 2. Average days to recidivism, broken down by age. The LOCUST program had a significant positive effect on 26 to 30 year olds and 36 to 40 year olds. It also had a significant negative effect on participants over 50 years old. 
Breakdown by Gender
To determine the effect of the TC on different genders, our team blocked on the effects of race, age, prior incarceration, and involvement in drug court. We found that the LOCUST TC has a significant effect, with a p-value of 0.001, on days until recidivism for males as shown in Table IV. Figure 3 shows that, on average, males who participated in the program recidivated 100.9 days after those who did not participate. Although females who participated in the program recidivated sooner, on average, than those who did not, our analysis revealed that this is not attributable to their participation in the TC. 

TABLE IV
Effect of LOCUST Program: Broken Down by Gender
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Effect of LOCUST program on days to recidivism, broken down by gender. DTR means days until recidivism. The program has a significant impact on males.     
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Fig. 3. Average days to recidivism for males and females. The LOCUST therapeutic community has a significant positive effect on males. 
Breakdown by Race
We also investigated the relationship between race and days until recidivism. We were only able to examine differences in Caucasian and African American populations. The other populations did not have large enough representation with sample sizes of 2, 0, and 0 for Hispanics, Asians, and Native Americans, respectively. The nuisance factors in this analysis included gender, age, prior incarceration, and drug court. Table V shows that the therapeutic community has a significant impact on African Americans, with a p-value of 0.036. As shown in Figure 4, African American participants increased their average days until recidivism by about 74.2 days. Although there is also an increase in days until recidivism for Caucasians, this analysis reveals that this increase cannot be attributed to participation in the LOCUST program. 

TABLE V
Effect of LOCUST Program: Broken Down by Race
[image: ]Effect of LOCUST program on days to recidivism, broken down by race. DTR means days until recidivism. The program has a significant impact on African Americans.    
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Fig. 4. Average days to recidivism, broken down by race. The LOCUST therapeutic community has a significant positive effect on African Americans.   

Breakdown by Drug Court
Occasionally, TC participants are involved in drug court as well. Some inmates participate in the TC and then attend drug court, while others participate in drug court first. In order to analyze the relationship between the LOCUST TC and Charlottesville’s drug court, we blocked on the following nuisance factors: gender, race, age, prior incarceration. As shown in Table VI, with a p-value of 0.022, participation in the LOCUST program significantly impacts days until recidivism for those who are not involved in drug court. 
TABLE VI
Effect of LOCUST Program: Broken Down by Drug Court Involvement
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Effect of LOCUST program on days to recidivism, broken down by race. DTR means days until recidivism. The program has a significant impact on those without involvement in drug court. 

Figure 5 shows that, on average, LOCUST participants not involved in drug court recidivated 82.4 days after those who did not participate in the TC. This figure also shows that the average days until recidivism for those who participated in drug court was significantly lower than those not in drug court, regardless of whether or not the inmates participated in the TC. This suggests that inmates who go to drug court are more likely to recidivate faster and that participation in the LOCUST program for inmates already in drug court is insignificant. If an inmate does not participate in drug court, he/she can still reduce their days until recidivism by participating in the therapeutic community. 
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Fig. 5. Average days to recidivism, broken down by involvement in drug court. The LOCUST therapeutic community has a significant effect on those not involved in drug court. 

Breakdown by Prior TC Involvement
In order to determine if those who are first-time participants in the LOCUST TC are affected differently by the program, our team blocked on gender, race, age, prior incarceration, and drug court. Table VII shows that first-time participants, in fact, are affected differently. With a p-value of 0.032, participating in the LOCUST program for the first time has a significant impact on days until recidivism. As shown in Figure 6, first time participants increased their time until recidivism by about 63.5 days as compared to non-participants. The results of this analysis show that if the LOCUST TC was not effective the first time, it is unlikely to be effective the next time. 
TABLE VII
Effect of LOCUST Program: Broken Down by Prior Involvement in TC
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Effect of LOCUST program on days to recidivism, broken down by prior involvement in the therapeutic community. DTR means days until recidivism. The program has a significant impact on those who have not previously participated in the TC.   
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Fig. 6. Average days to recidivism, broken down by previous involvement in the TC. The LOCUST therapeutic community has a significant effect on first-time participants in the program.  
Breakdown by Prior Incarceration
With the last blocking analysis, our team wanted to determine if first-time offenders are affected differently by participation in the LOCUST program than repeat offenders. To do this, we blocked on the following nuisance factors: gender, age, race, and drug court. As seen in Table VIII, first-time offenders are not affected differently than repeat-offenders as the p-values for both groups were greater than 0.05. Figure 7 shows that LOCUST participants have a higher average days to recidivism than non-participants, regardless of prior incarceration. However, according to the analysis conducted, because of the high p-values, this difference in time until recidivism cannot be attributed to participation in the therapeutic community. 

TABLE VIII
Effect of LOCUST Program: Broken Down by Prior Incarceration
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Effect of LOCUST program on days to recidivism, broken down by prior incarceration. DTR means days until recidivism. First-time offenders are not affected differently by the program than repeat-offenders.     
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Fig. 7. Average days to recidivism, broken down by prior incarceration. Although TC participants take longer to recidivate in both the first-time offender and repeat-offender situation, this increase in days to recidivate cannot be attributed to participation in the TC. 
conclusion
Our analysis determined that thirty days or more in the LOCUST TC significantly reduces the days until recidivism for inmates. More specifically, we determined the LOCUST TC is most effective for 21 to 25 year olds and 36 to 40 year olds, African Americans, males, those not involved with drug court, and those with no prior TC experience. With the exception of the drug court variable, none of the other sub-blocking analyses showed a significant difference in days until recidivism across levels of the independent variable, suggesting that the current structure of the TC is most effective for these cohorts, not that people in these cohorts, by nature, are more likely to take longer to recidivate.
Having determined that the LOCUST TC is most effective for these cohorts, the program should continue to be targeted at individuals in these groups but also re-examined to determine why it is less effective for other groups and how it might be improved so that inmates in other groups experience similar improvement in recidivism. Future research should focus on what are the strongest dynamic predictors of recidivism among all of the cohorts investigated in this analysis. This will allow differences to be found in the predictors of recidivism for the groups the TC is currently most effective for and the groups where the TC is currently less effective. Structuring the program to make it more effective for a larger population will result in more participants who have longer days until recidivism, ultimately decreasing ACRJ’s expenditures and minimizing overcrowding at the jail. Further research should also investigate the impact of the LOCUST TC on rate of recidivism since this analysis was conditional on the inmate recidivated. 
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  Gender  Sample  Size   No TC, TC  P - Value  Avg  DTR   No TC  Avg  DTR   TC  ∆   Male  80, 135  0.0011  249.0  349.9     Female  16, 97  0.7551  321.3  288.7    
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  Race  Sample  Size   No TC,  TC  P - Value  A vg  DTR   No TC  Avg  DTR   TC  ∆   1 -   Cauc as ian  42, 84  0.3115  267.9  305.9     2 -  African  American  52, 147  0.0369  262.3  336.5    


image8.png
Days

Average Days to Recidivism

——
2000 1
——
1500
e
-
- e
=
1000 e —+
500
o . e
0 L I
‘African American ‘Caucasian

@ Control
at




image9.emf
  Involvement  in Drug  Court?  Sample  Size   No TC,  TC  P - Value  Avg  DTR   No  TC  Avg  DTR   TC  ∆   Yes  4, 38  0.4837  108.8  193.4     No  92, 194  0.0221  267.6  350.0    
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  Prior TC  Involvement?  Sample  Size   No TC,  TC  P - Value  Avg  DTR   No  TC  Avg  DTR   TC  ∆   Yes  9, 79  0.4250  231.9  318.3     No  87, 153  0.0318  264.0  327 .5    
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  Prior  Inc arceration?  Sample  Size   No TC,  TC  P - Value  Avg  DTR   No  TC  Avg  DTR   TC  ∆   Yes  11, 181  0.3052  217.8  322.7     No  85, 51  0.1658  266.6  330.1    
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  Age  Group  Sample  Size   No TC, TC  P - Value  Avg  DTR   No TC  Avg  DTR   TC  ∆   <21  12, 3  0.4542  255.5  515.3     21 - 25  16, 27  0.0025  233.3  367.0     26 - 30  8, 26  0.1647  309.1  250.7     31 - 35  12, 43  0.3189  192.1  263.7     36 - 40  18, 59  0.0052  189.2  335.8     41 - 50  26, 65  0.6984  283.8  365.3     50+  3, 9  0.0067  856.3  262.1    


