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A B S T R A C T

Therapeutic Diversion Units (TDUs) in North Carolina prisons are intended to reduce cycling of individuals with 
mental health conditions through restrictive housing (i.e., solitary confinement). This paper investigates if 
previously identified benefits of TDU are sustained when individuals return to the general prison population. 
Using administrative data on 3170 people, we compare individuals placed in TDUs to TDU-eligible individuals (i. 
e., individuals with mental health needs) placed in restrictive housing. We use survival analysis methods to 
estimate hazard ratios (HRs) with confidence intervals (CIs), controlling for confounders. Compared to restrictive 
housing placement, TDU placement reduced the hazard of infractions (HR: 0.66; 95% CI: 0.52, 0.84) and sub
sequent restrictive housing placement (HR: 0.64; 95% CI: 0.55, 0.73) but increased the hazard of self-harm (HR: 
2.67; 95% CI: 1.66, 4.29) upon program release to the general prison population. These findings suggest a need 
for additional investments and research on restrictive housing diversion programming, including post-diversion 
program supports.   

Incarcerated persons have disproportionately high levels of mental 
health disorders, compared to their non-incarcerated counterparts, that 
are often negatively impacted by incarceration (Prins and Draper, 2009; 
Yoon et al., 2017). Despite the availability of mental health treatment in 
prison (North Carolina Department of Public Safety, 2020), certain as
pects of incarceration can inherently pose mental health challenges. In 
particular, restrictive housing (i.e., solitary confinement, administrative 
segregation, supermax) (Reiter et al., 2020) is associated with exacer
bated mental health symptoms (American Public Health Association, 
2013; Cloud et al., 2015). Restrictive housing contributes to feelings of 
dehumanization and loss of identity and is associated with post- 
traumatic stress disorder, suicidal ideation, self-injury, depression, and 
anxiety (Reiter et al., 2020; Kaba et al., 2014; Hagan et al., 2018; Bon
ner, 2006; Smith, 2006; Morgan et al., 2016; Toch, 2002). Notably, 
people with existing mental health disorders are disproportionately 
placed in restrictive housing, potentially worsening symptoms 

(American Public Health Association, 2013; Cloud et al., 2015). Expo
sure to restrictive housing is associated with self-injury, suicidal idea
tion, hyper-responsivity to stimuli, and aggression (Reiter et al., 2020; 
Kaba et al., 2014; Bonner, 2006; Smith, 2006; Grassian, 1983). More
over, compared to individuals without a history of restrictive housing 
assignment, those with a history have nearly 2.5 times the risk of mor
tality five years following prison release due to elevated risks of suicide 
and opioid overdose death, causes of death often associated with poor 
mental health (Wildeman and Andersen, 2020; Brinkley-Rubinstein 
et al., 2019). 

Restrictive housing placement inherently reduces access to beneficial 
prison programming. When in restrictive housing, individuals typically 
spend ≥22 h a day in their cell with limited access to prison programs, 
personal property, media, and visitation (Mears, 2016). While in
dividuals may access necessary services such as mental health and 
substance use disorder treatment and/or educational programming, 

* Corresponding author.
E-mail address: mremch@email.unc.edu (M. Remch).

https://doi.org/10.1016/j.ypmed.2022.107318 
Received 27 May 2022; Received in revised form 20 September 2022; Accepted 18 October 2022   

mailto:mremch@email.unc.edu
https://doi.org/10.1016/j.ypmed.2022.107318
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ypmed.2022.107318&domain=pdf


1. Methods

1.1. Data

We conducted a prospective cohort study using data from NC DPS. 
Data elements included date of birth, sex, race, ethnicity, prison entry 
and (if applicable) exit dates, dates of any infractions, mental health 
grades, restrictive housing placement dates, and TDU assignment dates. 
We obtained data through April 30th, 2019 on all incarcerations for 
adults released from prison between 2000 and 2018 and adults admitted 
to TDUs. 

1.2. Exposure to TDU placement 

To study potential sustained effects of TDUs and restrictive housing, 
we compared outcomes following discharge from TDU and restrictive 
housing assignments, when persons had returned to the general prison 
population. 

We defined TDU enrollment, consistent with TDU enrollment 
guidelines, as days spent in a TDU if, during that same incarceration, the 
enrollee had previously spent time in restrictive housing and if they had 
a mental health grade of three or higher (M3+, discussed in detail 
below) at the start of their TDU assignment. As TDU admissions are 
made through interdisciplinary consultation and on case-by-case bases, 
individuals are occasionally admitted who have mental health needs but 
do not meet M3+ criteria or who have not been in restrictive housing. 
We excluded these enrollees from analyses (11%) to allow for better 
exchangeability between the TDU enrolled and TDU-eligible restrictive 
housing groups. We defined TDU-eligible restrictive housing as restric
tive housing that occurred on or after May 1st, 2016 during which the 
individual had a mental health grade of M3+. This date was chosen to 
align restrictive housing dates with dates during which TDUs were 
operational. We did not include individuals who were previously 
enrolled in TDU in the TDU-eligible restrictive housing group. 

1.3. Outcomes 

We examined the hazard of first occurrence of each outcome during 
the first 90 days following TDU discharge (“post-TDU”) and TDU- 
eligible restrictive housing discharge (“post-restrictive housing”) into 
the general prison population. 

1.3.1. Infractions 
We examined infractions internally adjudicated by NC DPS as 

“guilty.” All infractions are assigned a code with the prefix A (e.g., 
participating in a riot, assault of an offender or staff), B (e.g., drug use, 
threatening to harm staff), or C (e.g., failing to report to a work or 
program assignment) (North Carolina Department of Public Safety, 
2020). A-level infractions are the most severe. We assessed infractions 
overall and by level. 

1.3.2. Inpatient mental health admissions 
Offender mental health is regularly assessed by NC DPS clinicians 

using a five-level scale (M1 to M5). An M1 grade indicates no current 
need for behavioral health treatment, an M2 grade indicates placement 
on an outpatient behavioral health caseload (e.g. psychologist, licensed 
clinical social worker) without coinciding psychiatric care, an M3 grade 
indicates placement on both an outpatient behavioral health caseload 
and coinciding psychiatric care, and an M4 grade indicates placement in 
a long-term residential mental health treatment unit due to a significant 
mental health disorder with significant impairment in functioning 
(North Carolina Department of Public Safety, 2011). An M5 grade in
dicates placement in an acute inpatient psychiatric stabilization unit (e. 
g., active psychosis, suicidal intent). We defined inpatient mental health 
admission as an M5 grade. 

engagement is typically constrained due to the bounds of restrictive 
housing. Such limited access serves as another impediment to improved 
social and health outcomes (Cho and Tyler, 2013; Duwe and Clark, 
2014; Taxman et al., 2014). 

Some jurisdictions have developed and implemented restrictive 
housing diversion programs for individuals with mental illness. Pro-
grams in Colorado, Pennsylvania, and Virginia prisons as well as New 
York City and Broward County, Florida jails, provide increased out-of- 
cell time compared to restrictive housing, therapeutic programming, 
recreational opportunities, and staff mental health training (Hagar et al., 
2008; Glowa-Kollisch et al., 2016; Vera Institute for Justice, 2020). Few 
studies have evaluated the effectiveness of these programs. 

As an alternative to restrictive housing for individuals with mental 
illness in state prisons, the North Carolina Department of Public Safety 
(NC DPS) developed Therapeutic Diversion Units (TDUs). TDUs, oper-
ative since May 2016, are multidisciplinary treatment units. TDUs are 
intended to admit incarcerated persons who have high levels of mental 
health needs and who have repeatedly cycled through restrictive hous-
ing or have spent long periods in restrictive housing. Treatment and 
program opportunities offered in TDUs are designed to decrease 
violence, self-harm, and behavioral problems. 

TDU staff locate and screen potentially appropriate participants, 
making use of both comprehensive criteria-based identification and 
direct staff-to-TDU referral. TDU psychologists access a state-wide 
listing of individuals defined as eligible by predetermined criteria, 
including current assignment to restrictive housing and current psy-
chiatric and behavioral health treatment needs. TDU psychologists may 
also be contacted directly by mental health clinicians with referrals. 
Screening priorities include mental illness severity, time spent in 
restrictive housing, and time until release from prison. Screening clini-
cians may access health or prison records, engage in staff consultation, 
and/or utilize direct contact sessions with the individual. 

TDU programming primarily includes cognitive-behavioral-oriented 
interactive journals with coinciding group activities, as well as psy-
choeducational materials regarding symptom and illness management 
and criminal thinking and behavior. All participants receive an indi-
vidualized treatment plan and have regular individual therapy, psychi-
atric medication management, and review meetings with the treatment 
team. Each TDU is staffed with a multidisciplinary team, including at 
least one psychologist, behavioral health support staff, correctional of-
ficers, and nursing professionals. Psychologists provide individual and 
group therapy, and support staff conduct other group activities. All TDU 
participants are offered an incentive system from which they may earn 
rewards (e.g., brand-name shampoo, additional phone calls) for positive 
engagement. As participants successfully progress through the program, 
their out-of-cell and unrestrained time increases and their incentive- 
earning potential may as well. Participants typically complete the TDU 
program in six to twelve months at which point they become eligible for 
transfer to the least restrictive environment feasible, typically the gen-
eral prison population. While the majority of participants complete TDU 
or are released from prison during its course, a small portion are dis-
continued from the program due to disruptive behavior or individual 
withdrawal. 

In an earlier analysis, comparing individuals in TDUs to TDU-eligible 
individuals in restrictive housing, we found strong associations between 
TDUs and reduced rates of infractions, inpatient mental health admis-
sions, and self-harm outcomes (Remch et al., 2021). However, no studies 
have evaluated the sustained impacts of TDUs on these outcomes after 
individuals leave the program and return to the general prison popula-
tion. The objective of this analysis was to assess the impact of TDUs, as 
compared to restrictive housing, on infractions, inpatient mental health 
admissions, self-harm, and subsequent admission to restrictive housing, 
following release from the program assignment and return to the general 
prison population. 



1.3.3. Self-injury 
Self-injury has been systematically captured in the NC DPS electronic 

health record since September 1st, 2016. For these outcomes, we only 
included person-time on individuals released from a TDU or restrictive 
housing on or after September 1st, 2016. We defined a self-injury inci
dent as any self-injury event or any communication of intent to self- 
injure. Self-injury events were a subset of these incidents where an in
dividual self-injured. 

1.3.4. Restrictive housing 
We assessed any subsequent placement in restrictive housing after 

the index release from restrictive housing or TDU. 

1.4. Statistical analysis 

We calculated the prevalence of demographic and incarceration- 
related characteristics, stratified by exposure (i.e., post-TDU and post- 
restrictive housing) and weighted by person-days contributed at each 
level of exposure. We calculated unadjusted and adjusted sub
distribution hazard ratios (HRs) for the first occurrence of each of the 
outcomes within 90 days post-TDU or post-restrictive housing, utilizing 
the Fine-Gray survival model (Fine and Gray, 1999; Lau et al., 2009). We 
followed participants until the first occurrence of the event of interest. 
Censoring events included April 30th, 2019 (the administrative end of 
the study period), 90 days post release from the index placement in TDU 
or restrictive housing, death, or discharge from prison. Competing 
events included, when not the outcome of interst, an M5 event and entry 
into restrictive housing, TDU, modified housing, or a rehabilitative 
diversion unit (another unique diversionary program). We did not 
include time spent in these five settings because each are controlled 
environments with significantly altered outcome opportunity. We 
assessed outcomes during the first 90 days because after this point, the 
sample size of individuals in the general prison population who had not 
experienced the event of interest, a censoring event, or a competing 
event began to diminish such that the risk set was small, and made up of 
individuals who were no longer representative of the larger study 
population. 

We also produced cumulative incidence (“risk”) functions for first 
events, while accounting for censoring and competing events, among 
people entering the general prison population from restrictive housing 
and TDUs. 

We adjusted for potential sources of confounding using stabilized 
inverse probability of treatment weights (IPTW). We used a directed 
acyclic graph (DAG) to select variables used to construct weights (Sup
plemental Fig. 1). To define the causal relations modeled in the DAG, we 
used prior empirical evidence, expectations based on behavioral theory, 
and subject matter expertise. Based on the DAG, we used variables 
measured at the beginning of a TDU or TDU-eligible restrictive housing 
to build weights and included sex, mental health grade, number of in
fractions per day in that incarceration, number of days with an M3+ per 
days in that incarceration, number of days spent in restrictive housing 
per day in that incarceration, number of days left of the incarceration, 
and highest substance use treatment recommendation during that 
incarceration. Supplemental Table 1 demonstrates balance on these 
confounders using these stabilized IPTWs. 

In a supplemental analysis, we compared post-TDU and post- 
restrictive housing rates of infractions, inpatient mental health admis
sions, self-harm, and future restrictive housing during the first 14, 30, 
and 90 days in the general prison population using Poisson regression 
with generalized estimating equations to account for the correlation 
within individuals who contribute person-days during multiple exposure 
periods. Unlike the primary analysis, which assessed the hazard of the 
first event (i.e., time-to-event analyses), here we assessed the rate of all 
events during time periods of interest. 

This study was approved by the University of North Carolina at 
Chapel Hill’s Institutional Review Board (approval #19–2193) and NC 

DPS (approval #HS1911–02). 

2. Results

Analyses included 3170 people (Table 1). A small number were
imprisoned more than once during the study period; therefore, TDU and 
restrictive housing placements took place across 3256 incarcerations. 
Because individuals could contribute person-time following multiple 
restrictive housing placements, the post-restrictive housing data follows 
7794 restrictive housing placements. Most person-days were contrib
uted by people ages of 26–50 years and by males. Equal numbers were 
contributed by white, non-Hispanic and Black, non-Hispanic in
dividuals. The mean number of days incarcerated was 1225.9 (median: 
618.0) for people in the post-restrictive housing group and 1966.4 
(median: 1208.0) for those in the post-TDU group. On average, post- 
restrictive housing individuals had spent 282.5 (median: 47.0) days in 
restrictive housing, and post-TDU individuals had spent 738.7 (median: 
345.0) days. 

The cumulative incidence functions (Fig. 1 and Supplemental Fig. 2) 
highlight the variation in magnitude and incidence of the outcomes. For 
example, at 30 days there had been 36 infractions in the post-TDU group 
but only 6 inpatient mental health admissions. 

2.1. Infractions 

The incidence of most types of infractions were lower post-TDU than 
post-restrictive housing. The adjusted HR (aHR) of first infraction was 
0.66 (95% CI: 0.52, 0.84) indicating that the hazard of first infraction 
post-TDU was 0.66 times the hazard post-restrictive housing (Table 2). 
This can also be interpreted as 52% lower than the hazard post- 
restrictive housing (i.e., ((1/aHR)-1)*100%). The aHRs for B-level and 
C-level infractions were 0.74 (95% CI: 0.56, 0.98) and 0.50 (95% CI:
0.33, 0.77), respectively, indicating hazards were 35% and 100% lower
post-TDU compared to post-restrictive housing. The incidence of the
most severe A-level infractions was similar post-TDU and post-restrictive
housing (aHR 0.97; 95% CI: 0.68, 1.37).

2.2. Inpatient mental health admissions 

The incidence of inpatient mental health admission was somewhat 
elevated post-TDU, relative to post-restrictive housing (aHR:1.38 (95% 
CI: 0.63, 3.01)). However, due to the small number of events, the con
fidence interval was relatively wide (imprecise). 

2.3. Self-harm 

TDU placements were associated with increased incidence of self- 
harm incidents (aHR: 2.67 (95% CI: 1.66, 4.29)). The results were 
similar for the subset of specific self-harm events (aHR: 2.94 (95% CI: 
1.41, 6.14)). 

2.4. Restrictive housing 

TDU placement reduced the incidence of subsequent placement in 
restrictive housing (aHR: 0.64 (95% CI: 0.55, 0.73)), with a hazard that 
was 22% lower post-TDU than post-restrictive housing. 

2.5. Supplemental analyses 

Supplemental analyses of the 14-, 30-, and 90-day rates of infraction, 
self-harm, and inpatient mental health admissions were similar to the 
primary analysis in terms of direction of effects (Supplemental Table 2). 
In terms of magnitude of effects, differences between post-TDU and post- 
restrictive housing were generally most pronounced during the first two 
weeks in the general prison population, and the two groups became 
more similar over time. Rate ratios for return to restrictive housing also 



indicated a similar pattern to hazard ratios in that rates were lower post- 
TDU, as compared to post-restrictive housing. In contrast to the other 
outcomes, these rate ratios remained relatively stable over the 14-, 30-, 
and 90-day time periods, indicating a sustained reduction in return to 
restrictive housing post-TDU compared to post-restrictive housing. 

3. Discussion

In the NC state prison system, there were thousands of people who
were eligible for TDUs from 2016 to 2019, although most were never 
enrolled. These individuals had both sustained high levels of mental 

Total Post- 
restrictive 
housing 

Post- 
therapeutic 
diversion unit 

Number of people 3170 3103 317 
Number of incarcerations 3256 3175 317 
Number of placements* 8111 7794 317 
Total days of follow-up (%) 431,517 

(100.0) 
414,070 
(96.0) 

17,447 (4.0)  

Percent of person-days 
Age, years a

18–25 12.6 12.3 20.5 
26–50 76.4 76.5 74.1 
51+ 11.0 11.2 5.4 

Sex b

Male 86.1 86.3 80.4 
Female 13.9 13.7 19.6 

Race b, c    

White, non-Hispanic 48.2 48.2 48.5 
Black, non-Hispanic 46.8 46.7 48.1 
Hispanic 1.6 1.6 1.6 
Others 3.4 3.5 1.9 

Self-report individual SES b, d

Middle or high income 34.1 34.1 34.6 
Low income 51.7 51.6 54.9 
Poverty 14.2 14.4 10.6 

Employment at arrest b, d

Employed 39.1 39.3 36.0 
Unemployed 60.9 60.7 64.0 

Highest level of education 
completed b, c

< 12 years 76.3 76.1 79.3 
12+ years 23.7 23.9 20.6 

Substance use disorder 
treatment recommendation 
e    

None 55.0 55.2 50.8 
Education 9.4 9.5 6.5 
Intermediate or long-term 35.6 35.3 42.7 

Gang affiliation f

None 93.3 93.6 88.1 
Any 6.7 6.4 11.9 

Conviction g

Acts leading to death or 
intending to cause death 

17.0 16.8 21.5 

Acts causing harm or 
intending to cause harm to 
the person 

11.3 11.2 12.4 

Injurious acts of a sexual 
nature 

10.2 10.2 10.8 

Acts of violence or 
threatened violence against 
a person that involve 
property 

11.6 11.4 15.9 

Acts against property only 9.7 9.8 7.7 
Acts involving controlled 
substances 

7.4 7.3 9.4 

Acts involving fraud, 
deception, or corruption 

2.6 2.5 5.1 

Acts against public order 
and authority 

1.7 1.7 0.2 

Acts against public safety 
and national security 

1.7 1.7 1.3 

Acts against the natural 
environment or against 
animals 

0.1 0.1 0.0 

Other criminal acts not 
elsewhere classified 

25.5 26.0 14.7 

Unknown 1.3 1.3 0.8  
Mean (25th percentile, median, 75th percentile) 

among person-days contributed 
Number of previous 

incarcerations b 
3.1 (1.0, 2.0, 
4.0) 

3.1 (1.0, 2.0, 
4.0) 

2.5 (0.0, 2.0, 
4.0)  

Table 1 (continued )  

Total Post- 
restrictive 
housing 

Post- 
therapeutic 
diversion unit 

Number of infractions / 1000 
days incarcerated i 

15.3 (3.7, 
9.3, 18.2) 

15.1 (3.6, 9.1, 
17.9) 

20.4 (7.7, 13.3, 
24.2) 

Number of days incarcerated 
in current period of 
incarceration h 

1257.1 
(233.0, 
639.0, 
1708.0) 

1225.9 
(221.0, 618.0, 
1683.0) 

1966.4 (589.0, 
1208.0, 
2513.0) 

Expected days left of current 
incarceration a, i 

942.2 
(278.0, 
601.0, 
1129.0) 

934.2 (275.0, 
596.0, 
1120.5) 

1122.9 (369.0, 
818.5, 1269.5) 

Days with mental health 
score 3+ (M3+) / 1000 
days incarcerated h 

731.7 
(534.1, 
885.7, 
977.3) 

733.4 (537.3, 
888.4, 977.5) 

693.2 (453.7, 
777.8, 972.2) 

Days in restrictive housing h 301.7 (2.0, 
51.0, 272.0) 

282.5 (2.0, 
47.0, 248.0) 

738.7 (112.0, 
345.0, 808.0) 

Days in restrictive housing / 
1000 days incarcerated h 

177.2 (6.6, 
87.1, 265.3) 

166.5 3.7, 
83.1, 243.4) 

418.4 (146.9, 
399.3, 663.6) 

* Individuals could contribute person-time following more than one restrictive
housing placement, so the number of post-restrictive housing placements ex
ceeds the number of unique individuals.
a Calculated at the beginning of each eligibility period.
b Measured at the beginning of the relevant incarceration period.
c Data missing for people who combined contribute <1% of person-days.
d Data missing for people who combined contribute <5% of person-days.
e Substance use disorder treatment recommendation made by NC DPS based on
structured assessments, with length of recommended treatment based on dis
order severity.
f The highest level of gang affiliation recorded in the prison record during this
incarceration by the beginning of the eligibility period. The lowest level of gang
affiliation, called “affiliate” is not represented here due to incomplete infor
mation about timing. “Any” indicates V1-V3 levels of gang affiliation which
roughly translate to the degree of involvement in a gang and DPS’s assessment of
potential for disruption of the secure and orderly operation of the prison where
V1 poses the least threat and V3 poses the greatest.
g Based on classification of crime for statistical purposes (short version) pre
sented in: National Academies of sciences, engineering, and medicine. 2016.
Modernizing crime statistics: Report 1: Defining and classifying crime. Washington,
DC: The National Academies Press. https://doi.org/10.17226/23492
g The highest level of gang affiliation recorded in the prison record during this
incarceration by the beginning of the eligibility period. The lowest level of gang
affiliation, called “affiliate” is not represented here due to incomplete infor
mation about timing. “Any” indicates V1-V3 levels of gang affiliation which
roughly translate to the degree of involvement in a gang and DPS’s assessment of
potential for disruption of the secure and orderly operation of the prison where
V1 poses the least threat and V3 poses the greatest.
h Describes events or days during that incarceration up through the eligibility
period.
i Calculated as days until planned release, if such a date existed in the record and
had not yet passed. Otherwise, calculated as the days until the person was
released. And finally, if no meaningful planned release date was in the record
and the person had not been released, this was calculated as the difference be
tween the number of days incarcerated and the median length of incarceration
for people who were charged with the same primary charge and who had been
incarcerated at least as long as this person.

Table 1 
Characteristics of people with post-Therapeutic Diversion Unit (TDU) time and 
of people with post-restrictive housing time who had been eligible for a TDU in 
North Carolina prisons, 2016–2019.   

https://doi.org/10.17226/23492


health needs as well as significant exposure to restrictive housing. The 
TDU program, designed to provide intensive intervention for these in
dividuals and demonstrated in our previous research to be effective in 
improving behavioral and mental health outcomes during program 
enrollment (Remch et al., 2021) has the potential to provide enrollees 

with skills that could allow for sustained benefits beyond the duration of 
the program. Overall, we found mixed effects in terms of post-TDU 
outcomes. Prior TDU enrollment had a positive effect on B- and C- 
level post-release infractions and restrictive housing readmissions, 
relative to restrictive housing. However, prior TDU enrollment had a 

A. B.
Days to first infraction Days to first inpatient mental health admission

14 30 90 14 30 90

RH Crude N events 577 975 1776 41 61 88
Wtd proportion

(95% CI)

0.08

(0.07, 0.08)

0.13 

(0.12, 0.14)

0.24

(0.24, 0.25)

0.01 

(0.00, 0.01)

0.01

(0.01, 0.01)

0.01 

(0.01, 0.02)

TDU Crude N events 21 36 66 4 6 7
Wtd proportion

(95% CI)

0.05 

(0.04, 0.07)

0.09 

(0.07, 0.11)

0.17

(0.14, 0.21)

0.01

(0.00, 0.03)

0.01 

(0.00, 0.03)

0.02 

(0.01, 0.05)

C. D.
Days to first self-injury incident Days to first restrictive housing placement

14 30 90 14 30 90

RH Crude N events 55 76 127 1180 1191 3620

Wtd proportion
(95% CI)

0.01
(0.01, 0.01)

0.01
(0.01, 0.01)

0.02 
(0.02, 0.02)

0.15 
(0.15, 0.16)

0.26 
(0.25, 0.27)

0.50 
(0.48, 0.51)

TDU Crude N events 14 18 27 41 68 109
Wtd proportion

(95% CI)

0.02 

(0.01, 0.04)

0.03 

(0.02, 0.05)

0.05 

(0.03, 0.08)

0.10 

(0.08, 0.12)

0.18 

(0.15, 0.21)

0.35 

(0.30, 0.41)

Fig. 1. Weighted cumulative incidence functions of time to first event among people entering the general prison population from restrictive housing and Therapeutic 
Diversion Units (TDUs). Events are infractions (Panel A), inpatient mental health admissions (B), self-injury incidents (C), and restrictive housing placements (D). 
Note. Cumulative incidence functions are weighted using inverse probability of treatment weights (IPTW) accounting for the following confounding variables: sex, 
mental health grade, number of infractions divided by the number of days in that incarceration, number of days with a mental health grade of 3 or higher divided by 
the number of days in that incarceration, number of days spent in restrictive housing divided by the number of days in that incarceration, number of days left of their 
incarceration, and highest substance use treatment recommendation to date during that incarceration made by NC DPS. 
RH, restrictive housing; TDU, Therapeutic Diversion Unit; Wtd, Weighted. 



negative impact on self-harm and no benefit in terms of A-level in
fractions and inpatient mental health admissions, relative to restrictive 
housing. 

Infractions can result in admission to restrictive housing. Therefore, 
it was not surprising that the reduction in the incidence of all infractions 
post-TDU was accompanied by a reduced hazard of restrictive housing 
admission. These findings indicate that TDUs are an effective tool for 
preventing future restrictive housing assignment. Our weighted cumu
lative incidence curves indicate that at just one month following pro
gram release, 26% of the post-restrictive housing group, as compared to 
18% of the post-TDU group, had already experienced a restrictive 
housing readmission. This finding is substantial, given the known as
sociation between restrictive housing placement and adverse mental 
health outcomes (Reiter et al., 2020; Kaba et al., 2014; Hagan et al., 
2018; Bonner, 2006; Smith, 2006; Morgan et al., 2016; Toch, 2002; 
Miller and Young, 1997; Haney, 2003). Given our finding that TDUs 

reduce the incidence of future restrictive housing admission, continued 
implementation and evaluation of TDUs and other diversion programs is 
warranted. 

Inpatient mental health admissions represent a severe mental health- 
related outcome. We previously found that current enrollment in TDUs 
was associated with a protective effect on inpatient mental health ad
missions, as compared to restrictive housing (Remch et al., 2021). 
However, findings from the current analyses indicate that following 
release from these environments, the hazard of inpatient mental health 
admissions was potentially elevated post-TDU compared to post- 
restrictive housing. Notably, the estimate was imprecise due to the 
low prevalence of inpatient mental health admission. Thus, further 
research is warranted. 

In prior analyses, we found that TDU enrollees demonstrated a 
considerably reduced rate of self-injury while enrolled in the program, 
as compared to their peers in restrictive housing (Remch et al., 2021). In 
this analysis, we found an increased rate of self-injury post-TDU 
compared to post-restrictive housing. These findings indicate that the 
previously observed benefits of TDU on self-injury may not persist after 
release from the program and that self-injury outcomes occur more 
quickly post-TDU compared to post-restrictive housing. Lack of sus
tained impacts on self-injury outcomes is consistent with prior research 
of psychological interventions in prisons which show that initial treat
ment benefits, including reduced depression and anxiety, were not 
sustained three and six months post-intervention (Yoon et al., 2017). We 
hypothesize that individuals leaving TDU experience a notable reduc
tion in therapeutic and treatment-oriented support services and that this 
disruption in services leaves some vulnerable to a regression in symp
toms. Although TDU tapers services throughout the program, we spec
ulate that individuals would benefit from sustained availability of 
mental health treatment programming following TDU completion to 
support continued therapeutic gains. 

A specific modality of sustained but less intensive treatment expo
sure may exist within NC prisons’ outpatient treatment unit model. 
These units, already in operation, are less intensive than TDU and pro
vide a structured environment with behavioral health staff and mental 
health services. NC Prisons is currently exploring utilization and 
expansion of this model for post-TDU stability and safety as a potential 
pathway to specifically support the needs of many individuals for whom 
the TDU is designed. We hypothesize that bolstered use of these units 
might support the ongoing stability and wellness post-TDU; that future 
evaluation of these efforts is warranted. 

Other restrictive housing diversion programs nationwide have not 
been thoroughly evaluated and none, to our knowledge, have evaluated 
sustained program impacts after completion of the diversion programs. 
However, there have been some evaluations of other psychological in
terventions for individuals in prison. In a meta-analysis of psychological 
interventions in prisons, while interventions showed initial effective
ness, for depression, anxiety, psychopathology, trauma, and anger or 
hostility, there was no continued effect of treatment three and six 
months post-intervention (Yoon et al., 2017). 

3.1. Limitations 

Results should be interpreted in the context of limitations. In 
development of IPTWs, we attempted to account for measured factors 
known to affect TDU selection and hypothesized to affect our outcomes. 
However, TDU selection is a complex decision in which clinicians weigh 
many factors including perceived likelihood of success in the TDU, and 
not all of these factors can be measured, leading to so-called “residual 
confounding.” For example, mental illness severity, captured primarily 
through clinician notes and staff consultation, may not be perfectly 
measured in mental health grades. Additionally, the accuracy of ana
lyses depends on data completeness. While administrative dates are 
likely to be very accurate, other data are subject to potential missing
ness. For example, in order for infractions data to be accurate, an 

Outcome of 
interest 

Unadjusted HR (95% CI) for 
TDU vs. restrictive housing 

Adjusteda HR (95% CI) for 
TDU vs. restrictive housing 

Infractions 
Any infractions   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 0.93 (0.76, 1.13) 0.66 (0.52, 0.84) 
A infractions   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 1.26 (0.93, 1.71) 0.97 (0.68, 1.37) 
B infractions   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 1.04 (0.83, 1.32) 0.74 (0.56, 0.98) 
C infractions   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 0.79 (0.56, 1.11) 0.50 (0.33, 0.77) 
Inpatient mental health admissions 
M5 events   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 1.37 (0.64, 2.96) 1.38 (0.63, 3.01) 
Self-harm 
Self-injury 

incident   
Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 4.04 (2.71, 6.02) 2.67 (1.66, 4.29) 
Self-injury attempt   

Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 4.30 (2.31, 8.03) 2.94 (1.41, 6.14) 
Restrictive housing 
Restrictive 

housing 
admission   
Post-restrictive 
housing 

1.00 (reference) 1.00 (reference) 

Post-TDU 0.82 (0.72, 0.93) 0.64 (0.55, 0.73)  

a Adjusted for sex, mental health grade, number of infractions divided by the 
number of days in that incarceration, number of days with a mental health grade 
of 3 or higher divided by the number of days in that incarceration, number of 
days spent in restrictive housing divided by the number of days in that incar
ceration, number of days left of their incarceration, and highest substance use 
treatment recommendation to date during that incarceration made by NC DPS. 
All variables were measured at TDU-entry for people contributing post-TDU 
person-days or start of TDU-eligible restrictive housing for people contributing 
post-restrictive housing person-days, except for sex which was measured at 
prison entry. 

Table 2 
Hazard Ratios for effect of placement in a Therapeutic Diversion Unit (TDU) 
compared to placement in restrictive housing, for first of each outcome within 
90 days of exit from a TDU or restrictive housing, North Carolina state prisons, 
2016–2019.  



4. Conclusions

Overall, we found sustained positive impacts of TDUs on subsequent
B- and C-level infractions and restrictive housing re-admissions. How
ever, results did not support sustained impacts regarding previously
identified immediate benefits of TDUs (Remch et al., 2021) on the more
severe A-level infractions, inpatient mental health admissions, and self- 
injury. Additional research is warranted to investigate factors that may
contribute to improving these treatment outcomes. For example, efforts
are needed to pilot and evaluate additional restrictive housing diversion
programming and post-diversion program supports with sustained
mental health services. Additionally, while TDUs were associated with a
reduced incidence of restrictive housing readmission, as compared to
those coming from a recent restrictive housing episode, we still observed
that more than a third were readmitted to restrictive housing within the
first three months following TDU release. Additional work is needed to
reduce restrictive housing, both by limiting the circumstances under
which and length for which restrictive housing is assigned and by
providing alternatives for incarcerated individuals with mental health
disorders that address their mental and behavioral health needs.
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