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Abstract

Background: Criminal justice system costs in the United States have exponentially increased over the last decades,
and providing health care to individuals released from incarceration is costly. To better understand how to manage
costs to state budgets for those who have been incarcerated, we aimed to assess state-level costs of an enhanced
primary care program, Transitions Clinic Network (TCN), for chronically-ill and older individuals recently released from
prison.

Methods: We linked administrative data from Connecticut Department of Correction, Medicaid, and Department of
Mental Health and Addiction Services to identify a propensity matched comparison group and estimate costs of a pri-
mary care program serving chronically-ill and older individuals released from incarceration between 2013 and 2016.
We matched 94 people released from incarceration who received care at a TCN program to 94 people released from
incarceration who did not receive care at TCN program on numerous characteristics. People eligible for TCN program
participation were released from incarceration within the prior 6 months and had a chronic health condition or were
over the age of 50. We estimated 1) costs associated with the TCN program and 2) costs accrued by Medicaid and the
criminal justice system. We evaluated associations between program participation and Medicaid and criminal justice
system costs over a 12-month period using bivariate analyses with nonparametric bootstrapping method.

Results: The 12-month TCN program operating cost was estimated at $54,394 (5146 per participant per month).
Average monthly Medicaid costs per participant were not statistically different between the TCN ($1737 4 $3449) and
comparison ($1356 4= $2530) groups. Average monthly criminal justice system costs per participant were significantly
lower among TCN group (5733 £ $1130) compared with the matched group (51276 + $1738, p < 0.05). We estimate
every dollar invested in the TCN program yielded a 12-month return of $2.55 to the state.

Conclusions: Medicaid investments in an enhanced primary care program for individuals returning from incarcera-
tion are cost neutral and positively impact state budgets by reducing criminal justice system costs.

Keywords: Medicaid, Criminal justice system, Prison, Costs and cost analysis, Primary care

Background

The cost of the criminal justice system in the United

States (US) continues to grow exponentially [1, 2]. The
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such as the cost of policing and the court system, as well
as costs paid by families to support incarcerated family
members [2]. Notably, health care is a large driver of cor-
rectional system costs. The nation’s correctional system
has increasingly housed a larger population of people
with substance use disorders and co-morbid conditions,
including HIV and hepatitis C, and mental health disor-
ders, which are costly to the system [4, 5]. A systematic
review found that among the top 20 countries in terms
of prison population, only 10 reported prison healthcare
expenditure data, and the US reported spending more
of its correctional budget on health care than 8 of the
other countries [6]. Delivering care within correctional
facilities is complex—not only do incarcerated individu-
als have high medical needs, [7] but also receipt of care
requires involvement of correctional staff for within facil-
ity and off-site transportation to receive health care ser-
vices, which adds to cost.

Largely unaccounted for in these estimates are the
costs incurred once people are released from incarcera-
tion back to the community, especially use of the com-
munity healthcare system. People with histories of
incarceration have high rates of chronic medical, mental
health (i.e., schizophrenia, post-traumatic stress disor-
der), and substance use disorders, which tend to be costly
health conditions [5, 8]. Many of these health conditions
are inadequately treated during incarceration [9]. Those
recently released from incarceration generally experience
worsening of chronic health conditions and have dispro-
portionately high rates of emergency department (ED)
use and hospitalizations [10, 11]. A 2014 study estimated
the healthcare costs for people with past year criminal
justice system involvement included an additional $8.5
billion in hospital expenditures and $5.2 billion in ED
expenditures, which are largely borne by state Medicaid
programs [11].

Given the outsized healthcare costs, state governments
are looking to identify and scale programs that improve
patient health and reduce the reliance on the criminal
justice system for individuals with mental health and
substance use disorders, while minimizing overall costs
[12]. Further, there is bipartisan support to extend the
Medicaid Reentry Act would provide Medicaid cover-
age for incarcerated individuals for 30days prior to their
release to improve while Medicaid currently does not pay
for health services for the duration of individual’s incar-
ceration, coordination and continuity of care between
correctional and community health systems prior to
release through the Medicaid Reentry Act. Such coverage
would have potentially large effects on health and health
care costs as individuals reenter their communities [13].
However, few health system interventions targeting indi-
viduals following release from incarceration have been
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studied, and most have not been subjected to economic
analysis, which suggests it is unknown if such interven-
tions provide potential cost savings when considering
health system and correctional systems costs [14—19].

We present a cost analysis of the Transitions Clinic
Network (TCN) program, the largest national network
of primary care programs that addresses the health and
social needs of people recently released from correctional
systems [17, 20-24]. Previously, TCN programs have
been shown to be associated with a reduced likelihood of
an ED visit [20]. In other work, those who received TCN
care were less likely to be reincarcerated for a parole or
probation technical violation and had fewer reincarcera-
tion days following release from incarceration compared
to a comparison group who did not receive TCN ser-
vices. Similar, among those hospitalized in the 12-month
period following release, TCN participation was associ-
ated with a reduced length of hospital stay and decreased
rates of preventable hospitalizations [21].

This current work adds to our knowledge in its focus
on the costs of TCN. We use data from a past quasi-
experimental study of the TCN program in Connecticut
to estimate health care and criminal justice costs associ-
ated with program participation and calculate a return on
investment of the program [21]. Documenting the costs
of TCN programs is critical in that organizations con-
sidering adopting this model may use this information
in decision making and budgeting, which will advance
programmatic and operational decisions of the network
as a whole, but also whether and how investments are
made in such programs for this population. This analy-
sis provides important insights for state policymakers on
whether investments in Medicaid to support enhanced
primary care programs during the immediate period
following release (or even prior to release, as could be
facilitated by the Medicaid Reentry Act) offers financial
benefits for the state. Lastly, it adds to a relatively limited
evidence base of the cost of healthcare interventions for
individuals leaving incarceration and meeting the needs
of people experiencing marginalization [25-27].

Methods

Setting

The TCN is a national consortium of 45 primary care
based programs that serve the health needs of individu-
als returning to the community from incarceration in 14
states and Puerto Rico [17]. Each program is based in an
existing community health center and focuses on provid-
ing enhanced primary care to people released from cor-
rectional facilities who have a chronic health condition
or who are older than 50years of age. Participation and
engagement with TCN are completely voluntary. Indi-
viduals are referred to a program by correctional systems
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prior to release from incarceration, from community ser-
vice providers, identified through outreach conducted
by TCN community health workers, or self-referral.
Interdisciplinary teams, consisting of primary care pro-
viders and formerly-incarcerated, specially-trained com-
munity health workers, work with patients to address a
myriad of health conditions, including substance use dis-
orders and mental health conditions, which may under-
pin past incarceration history. The team also attends to
social determinants of health related to their return from
incarceration, such as housing, food access, or employ-
ment, and link patients with community agencies. The
community health workers use their personal experience
of incarceration to educate the healthcare team about
patients’ challenges, facilitate patient—provider commu-
nication, and help patients navigate and build trust in
the medical system. Further, the TCN community health
workers and care teams build relationships with public
defenders and probation and parole officers and can add
medical context to situations which might otherwise lead
to reincarceration, such as relapse to substance use or
poorly controlled mental health.

Connecticut is a unique state to study costs of health-
care interventions targeting people just released from
corrections. It is one of six states with a unified prison-
jail system where jails and prisons are under the authority
of the state, which provides the opportunity to ascertain
costs related to both prison and jail incarceration. Con-
necticut’s Medicaid program is one of four with a fee-for-
service model, unlike most states which have transitioned
to a managed care model [28-30]. The state’s Medicaid
program covers the costs of health services and visits
received through a TCN program but does not cover
additional TCN program costs, including the salary of
the community health workers based in primary care
clinics, supervision costs, nor equipment and transpor-
tation needs of the community health worker. Medicaid
beneficiaries mostly receive substance use and mental
health treatment and support services through health
systems that are billed to Medicaid. A small fraction of
such services is provided through the state’s Department
of Mental Health and Addiction Services, which includes
state mental health hospitals and sober houses.

Study population

We used data from a previous study to assess the impact
of the TCN program in New Haven, CT, on the state’s
Medicaid and criminal justice system costs [21]. These
data were collected as part of a larger, multisite grant
funded by the Center for Medicare & Medicaid Innova-
tion during a time in which Medicaid was being expanded
under the Affordable Care Act. As described previously,
94 TCN patients seen within 6 months of their prison
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release who had at least one chronic health condition or
were over the age of 50years old were matched with a
comparison group. To create a similar comparison group,
we identified 2594 individuals who were released from
prison to another medium-sized city in Connecticut that
did not offer TCN care at the time of the study. Using
linked administrative data from Connecticut Department
of Correction, Connecticut Medicaid, and the Connecti-
cut Department of Mental Health and Addiction Services
and detailed participants’ information, we estimated
propensity scores and then utilized a greedy matching
algorithm without replacement to create a 1:1 case-con-
trol sample [21]. We used 32 covariates to estimate the
propensity scores based on all available information in
the linked administrative data in the following domains:
demographic variables, criminal justice system history,
Department of Correction assessment scores, and medi-
cal and mental health history. After matching, participant
demographics, severity of past criminal justice history,
chronic medical conditions, mental health conditions,
substance use treatment, and previous healthcare use
were not different between the TCN and matched com-
parison groups (Supplement, Table 1). Additional infor-
mation on our propensity score matching methodology is
provided in the Supplement.

Conceptual framework

To guide our theoretical framework for how the TCN
program may affect state Medicaid and criminal justice
costs, we use the Gelberg-Anderson Behavioral Model
for Vulnerable Populations to understand potential costs
to the state among individuals released from correc-
tional systems (Fig. 1) [31]. Within this framework, TCN
programs act to modify the majority of enabling factors
leading to state Medicaid and criminal justice costs, such
as increasing access to housing stability through TCN
CHWs helping patients with housing and other public
social service (i.e., food) programs. One plausible way
TCN engagement could impact costs is by anticipating
health and social needs so that the patient does not end
up needing costly acute care; however, treatment of some
highly prevalent conditions, including hepatitis C, may
introduce higher costs even in the ambulatory care set-
ting. In fact, based on past studies, TCN programs shift
health care use from acute care settings to primary care
by increasing primary care engagement and decreasing
preventable hospitalizations and reduce criminal justice
contact through decreased parole and probation viola-
tions as well as less reincarceration experiences. TCN
programs also make appropriate referrals to substance
use and mental health treatment, as well as advocate on
patients’ behalf in interactions with the criminal justice
system, especially courts, probation and parole when
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appropriate. In these ways, TCN programs may avoid
some costly health services, including acute care services
but also gain access to other health services they would
have not (i.e., hepatitis C treatment) and criminal justice
system costs.

Measures

We assigned each study participant an index date: admis-
sion date for TCN program and date of release from the
correctional system for the comparison group. We then
calculated costs over a 12-month period following each
participant’s index date using data from the Connecticut
Department of Correction and Medicaid. We used Med-
icaid claims data to calculate total 12- month follow-up
period cost per participant. Costs were categorized using
preset Medicaid categories including dental, pharmaceu-
tical, ED, inpatient, outpatient (i.e., outpatient hospital),
primary care (i.e., services and visits provided by pri-
mary care providers), medical (i.e., physician services and
other medical costs, including radiology), nursing home,
and crossover (i.e., claims for dual-eligible Medicaid/
Medicare beneficiaries). TCN participants and the com-
parison group were covered by Medicaid for the duration
of the study period, unless participants were re-incarcer-
ated. Medicaid costs per participant for each arm was
defined as total paid amount from Medicaid claims in
the 12 months following the index date. We did not have
access to Connecticut Department of Mental Health and

Addiction Services payment records and were unable to
calculate the costs to this department or other state ser-
vices including food stamps or housing in our analyses.

To measure costs to Connecticut’s criminal justice
system, we obtained facility-specific per diem costs of
prison and jail incarceration, costs per day on probation
from the Court Support Services Division, and costs per
day in a halfway house or on parole from the Department
of Correction (FY 2013-2016). The costs per diem while
incarcerated ranged from $119 to $512 (based on facil-
ity), and the costs per diem on parole and probation were
$16 and $12, respectively. Costs per diem incarcerated
in jail or prison include health care costs, while costs per
day on parole and probation do not, and these health care
costs continued to be paid by Medicaid.

We calculated the TCN program cost by summing
annual salary and fringe benefit support for a community
health worker employed at a federally qualified health
center, salary and fringe benefit support for supervision
of the community health worker, equipment (cell phone,
data plan, laptop computer, office space) and transporta-
tion costs. These costs are not covered by state Medicaid
or the criminal justice system and were only incurred by
the TCN program. We estimated the cost of the TCN pro-
gram per participant by dividing total annual TCN costs
by the approximate number of participants one commu-
nity health worker would manage in each year during the
study period (2013-2016). We assumed approximately 31



Harvey et al. BMC Health Services Research (2022) 22:585

patients per 1 community health worker per year given
that 94 patients were enrolled in the TCN program over
a time frame of 3 years (2013-2016) and that this patient
load is standard for CHW's [32].

To calculate the potential cost savings of the TCN pro-
gram, we calculated the total 12-month Medicaid and
criminal justice system costs for both the TCN and com-
parison groups. We then subtracted these total costs of
the TCN group from the comparison total costs to rep-
resent the savings to the state realized by the TCN pro-
gram. The return on investment was realized by dividing
this savings by the total annual TCN program costs.
Because Medicaid is a state-federal partnership with the
federal government covering some of Medicaid costs, the
return on investment we calculate is likely an underesti-
mate of any return on investment to state. Importantly,
Connecticut has the minimum Federal Medical Assis-
tance Percentage at 50%, which is a percentage that var-
ies across states based on the mean per capita resident
income. All costs were adjusted to 2015 dollars using the
Consumer Price Index.

Statistical analysis

We compared participants in each group following pro-
pensity score matching on sociodemographics, chronic
conditions, and criminal justice and mental health his-
tory using t-tests and chi-square tests. To evaluate the
associations between the TCN program with costs to
the state Medicaid and criminal justice systems, we
used t-tests to examine each group’s’ per participant per
month differences in costs. To avoid making unrealistic
assumptions regarding the distribution of the costs for
the underlying population, we performed nonparametric
bootstrapping method that applied 1000 replicated ran-
dom sampling with replacement for the TCN group and
the propensity-matched comparison group [33]. For any
analyses where assumptions were not met, we report the
mean differences based on adjusted degree of freedom
for equal variances not assumed. As a sensitivity analysis,
we evaluated the associations between TCN participation
and costs excluding individuals dually-eligible for Med-
icaid-Medicare to evaluate if this population skewed any
associations. Last, as a post-hoc sensitivity analysis, given
the difference in index dates (i.e., admission date for TCN
program and date of release from the correctional system
for the comparison group) in potentially exacerbating
costs, we made an assumption that all TCN cases with
probation started incurring probation costs on the day of
their release from incarceration. We then added the time
frame from release to TCN enrollment to the number of
probation days for the TCN participant and compared
costs to ensure findings were not skewed. We consid-
ered p-values of equal to or less than 0.05 statistically
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significant. All statistical analyses were performed using
SAS version 9.4 (SAS Institute Inc., Cary, NC). TCN
program participants in New Haven provided informed
consent for participation in this study and the linkage of
their data to administrative databases. The institutional
review boards of Yale University School of Medicine,
Connecticut Department of Mental Health and Addic-
tion Services, and the US Office of Human Research Pro-
tections approved this study. All research was conducted
in accordance with the Declaration of Helsinki.

Results

The total 12-month cost of the TCN program in Con-
necticut was estimated to be $54,027, which was driven
largely by salary support and fringe for the community
health worker and supervising social worker. The esti-
mated cost per participant per month was $146, assum-
ing a standard patient load of approximately 31 patients
per year for the community health worker (Table 1) [32].
The mean age of TCN participants was 42.6 (standard
deviation:10.4 years). Eighty percent of TCN participants
were male, and 54.3% were Black people. The majority of
TCN participants had a chronic health condition; 20.2%
had diabetes; 38.3% were diagnosed with opioid use dis-
order, and 53.2% with alcohol use disorder (Supplement,
Table 1). The average amount of time between release
from incarceration to TCN enrollment for our sample
was 47.4 days (£44.9 days), and the median was 28 (range
1-187) days.

The average monthly cost, inclusive of Medicaid and
criminal justice costs as well as the TCN program costs
that cannot be charged to Medicaid for the TCN group,
was $2656 (£ $3604) per participant for the TCN group,
compared to the comparison group of $2633 (+ $2788)
per participant (Fig. 2). The average monthly Medic-
aid costs per participant was $1737 in the TCN group
compared to $1356 for the comparison group. Within
Medicaid costs, average monthly pharmaceutical costs
($528 £ $2244 per participant in the TCN group versus
$315+£$952 per participant in the comparison group),
average monthly inpatient costs (TCN, $563+$2152
per participant versus comparison, $294+$1138 per
participant), and average monthly primary care costs
(TCN, $324+$813 per participant versus comparison,
$381 £ $1422 per participant) were not statistically differ-
ent between the two groups (Table 2).

The average monthly criminal justice system cost per
participant in the TCN group was $773 (£ $1130) and for
the comparison group, $1276 (+ $1738) (p <0.05; Fig. 1).
The average monthly incarceration costs were not statis-
tically different between the two groups, with the TCN
group at $539 (£ $1064) per participant and the compar-
ison group at $791 (£ $1663) per participant (Table 3).
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Table 1 Annual costs associated with a transitions clinic network program in connecticut

Quantity Unit Price Annual Expenditure Description
Human Resources
Community Health Worker 1 full-time equivalent ~ $18/h $38,44120 Salary support for a trained community
health worker who has personally experi-
enced incarceration.
Supervision (Social Worker) 0.1 full-time equivalent  $25/h $10,552° A supervisor typically meets weekly with
community health worker to prepare
for clinical visits, works with community
health worker during patient visits, and
acts as a resource to address patient
concerns.
Office Space and Equipment
Office Space Rent 8 square feet/month $12/square foot $1178 Office space rental and supplies for com-
Desk and Chair 1€ $544 544 munity health worker, typically housed
within a federally-qualified health center.
Laptop Computer 1 $1450 $1450
Docking Station 1 $226 §226
Monitor 1 $204 $204
Key Board, Mouse Pad 1 $45 $45
Communications
Cell Phone 1 $362 $362 A cell phone and plan allow community
Data Plan 1 $63/month $761 health workers to remain in close contact

Transportation 100 miles/month

Total Annual Program Cost
Annual Program Cost Per Participant

$0.5/month $631

with patients, including scheduling
primary care visits, addressing concerns,
and assisting with access to other social
services.

Transportation cost include community
health worker and patient travel, clinical
visits, patient transportation, and access-
ing supplies for clinic and patients.
$54,394

$1755

2 This salary aligns with the median reported wages for community health workers in Connecticut in 2015 [34]

® Includes fringe

¢ 1indicates one time purchase necessary for supporting a newly hired community health worker

4 We assumed 31 patients per 1 community health worker per year given that 94 patients were enrolled in the Transitions Clinic Network program over a time frame

of three years (2013-2016)

Average monthly probation costs were significantly
lower among the TCN participants ($33 vs $112 per
participant, p<0.001). The average monthly parole costs
(TCN group $58+$178 per participant versus compari-
son $90+ $264 per participant) and halfway house costs
(TCN group $142 + $470 per participant versus compari-
son $282+$697 per participant) were not statistically
different between the two groups (Table 3).

In total, the 12-month combined Medicaid and crimi-
nal justice costs for the entire TCN group was $2,831,602,
while the total 12-month costs for the comparison group
was $2,969,503. The TCN intervention thus resulted in a
cost reduction of $137,902, or a 5% reduction. This differ-
ence divided by the cost of the TCN program of $54,394
yielded a return of $2.55 per dollar invested in the TCN
program.

Our sensitivity
ing dually-eligible

analysis showed that exclud-
Medicare-Medicaid participants

produced the same results with the criminal justice
system costs remaining significantly lower among the
TCN group ($753+$1109 per TCN participant versus
$1307 £ $1757 per participant in comparison group)
(Table 2, Supplement). Our additional sensitivity analy-
sis showed that even after the inclusion of those addi-
tional probation costs to the TCN group, the TCN group
still has significant lower probation than the comparison
group (TCN: $40 4 $96 per TCN participant per month
versus $112+ $166 per participant in comparison group
per month; p <0.001) (Table 3, Supplement).

Discussion

Within a 12-month period, a TCN program yielded an
annual return of $2.55 for every dollar invested, when
considering Medicaid and criminal justice system
costs. This return on investment was primarily driven
by differences in monthly criminal justice system costs
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Fig. 2 Average Monthly Medicaid, Criminal Justice System, and Total Costs By Group. Average monthly Medicaid, criminal justice system (CJS), and
total costs per participant in the Transitions Clinic Network (TCN) versus the matched comparison group with 95% confidence intervals. * indicates
significance at the 0.05 level while n.s. indicates no significant different

Table 2 Average monthly medicaid costs per individual in transitions clinic network and matched comparison groups?

Transitions Clinic Network (n =94) Comparison Group (n=94) Mean in Differences
(95% confidence
Mean Standard Deviation Mean Standard Deviation jnterval)
Dental $34 $52 $31 $54 3(=13,18)
Pharmaceutical $528 $2243 $315 $952 213 (=215,726)
Emergency Department $51 $104 $44 $71 6 (—17,35)
Inpatient $563 $2152 $294 $1138 269 (—178,788)
Medical® $227 $291 $181 $278 46(—30,126)
Nursing home S0 $4 $28 $273 —28(=94,1)
Outpatient® $10 $43 $80 $414 —70(—158,-3)
Primary cared $324 $813 $381 $1422 —58(—394,245)
Crossover® ST S5 $2 $13 —1(=51)
Total Medicaid $1737 $3449 $1356 $2530 381(—470,1259)

2 Significance is based on bootstrap results of 1000 samples. No significant differences were detected between the Transitions Clinic Network and matched
comparison group

® The medical category include physician services and other medical costs, including radiology
¢ Outpatient refers to services received in outpatient hospital setting

d Primary care includes services and visits provided by primary care providers

€ Crossover includes claims for dual-eligible Medicaid/Medicare beneficiaries
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Table 3 Average monthly criminal justice system costs per individual in transitions clinic network and matched comparison groups

Transitions Clinic Network

Comparison Group (n=94)

Mean in Differences (95% Significance®

(n=94) confidence interval)
Mean Standard Mean Standard
Deviation Deviation

Jail/Prison $539 $1064 $791 $1663 —252(—633,165) -
Probation $34 $83 $112 5166 —79(— 116, —42) <0.000
Halfway housing® $142 $470 $282 $697 —140(—312,35) -
Parole $58 5178 $90 5264 —32(—99,32) -
Total Criminal Justice $773 $1130 51276 $1738 —503 (—911,-96) <0.05

System Costs

2 Significance is based on bootstrap results of 1000 samples

b Halfway housing refers to various residential facilities in which individuals are released from incarceration to live in prior to reentering their communities

per participant, not Medicaid costs, between the two
groups, as TCN participants had reduced probation
costs. This result confirms our previous work showing
that participation in TCN lowered the odds of reincar-
ceration due to a parole or probation technical viola-
tion and confirms there are cost benefits to such an
effect. Interestingly, we did not find significant differ-
ences in Medicaid costs between the group, despite our
previous findings that TCN participation shortens hos-
pital stays and lowers preventable hospitalizations for
individuals hospitalized [20]. This could be a function
of our sample size.

While our analysis does not establish the mechanism
by which TCN lowers probation costs, there are plausible
mechanisms to explain the association found. First, TCN
patients may better be able to address their health and
social needs, allowing them to meet probation require-
ments, which is consistent with other intervention work
focused on this population [35]. Another possible reason
is that TCN program providers and community health
workers communicate regularly (when given permission
by their patients) with criminal justice entities, especially
parole and probation officers. These relationships may be
important in identifying alternatives to re-incarceration
for technical violations, including enrolling patients in
substance use treatment when individuals have relapsed
to drug use. Such a potential mechanism emphasizes the
importance of the TCN intervention being embedded
within the healthcare system to have the expertise and
resources to fully understand a person’s health context.

To our knowledge, this is the first economic analysis
of a US health system—based community health worker
intervention for adults leaving the correctional system.
Our analysis provides a more thorough estimate of the
return on investment compared with estimates derived
from a single source (either Medicaid or the criminal
justice system) or pre-post trial designs, and further

advances the evidence on how to best meet the needs
of individuals belonging to a highly marginalized popu-
lation. To be sure, other costs to the state were unmeas-
ured, including housing, employment, and food access
programs, and reflect future work that can better delin-
eate how health system investments may affect state
costs for this population. These data add to the limited
evidence examining costs of healthcare interventions for
individuals released from incarceration on criminal jus-
tice expenditures [25—27]. In contrast to our findings, a
study of 1325 recently released individuals in Australia
found that individuals randomized to a low-intensity
case management program (the ‘Passports Study’) had
higher health, criminal justice, and intervention costs,
with an average increase of $1790 AUD per participant
over 2 years compared to a control group [36]. The key
difference in our study and the ‘Passports Study’ is that
the TCN intervention has been found to have no impact
on preventable ED visits in Connecticut, while the ‘Pass-
ports Study’ led to more healthcare utilization, including
ED visits, which are costly [36, 37].

Policy makers and criminal justice and health care
organizations interested in making similar investments
utilizing Medicaid dollars to impact criminal justice
expenditures should interpret this study in the context of
four key points. First, the financial value of a TCN pro-
gram depends on the baseline costs among the targeted
patient pool. Given that individuals leaving incarceration
generally have high health needs, there is a limited need to
target the interventions to contain a high-risk patient pool.
The program is offered to those in need of primary care
with a chronic health condition and those over 50years of
age, which is a broad and medically complex group. Even
when participation includes a broader population, and not
focused on a specific disease category or a predetermined
“high cost group,” the community health worker interven-
tion returned $2.55 for every dollar invested.
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Second, return on investment relies critically on who is
making the investment and who is receiving the return.
We have presented an economic analysis from the per-
spective of a state, especially as it is responsible for both
Medicaid and the correctional system. It is especially
important to note that our findings may not generalize
to other states given the unified prison-jail system and
Medicaid fee-for-service model in Connecticut, nor does
it account for the costs of Medicaid to the federal govern-
ment. We found that the TCN program was cost neutral
for Medicaid (i.e., was not significantly different than care
as usual), but we would predict that such findings may be
different in systems with Medicaid managed care which
may incentivize prevention and value-based care.

Third, this study suggests that TCN programs are ben-
eficial, even from a narrow financial perspective. That
said, the financial return on investment underestimates
the true societal return because the benefits of the pro-
gram related to improvements in health, remaining in the
community, employment and labor market outcomes, or
even spillover effects to families and communities are not
assessed. For example, some interventions such as rec-
ommended cancer screening or identifying patients with
chronic conditions like hypertension through community
outreach may not affect healthcare costs over a 12-month
time horizon, but may lead to valuable improvements in
health (and lower costs, over time) [38].

Last, returns that accrue to the state from investing in
TCN programs are important, especially as states have
long desired to control criminal justice system and health
care costs and have worked to reduce incarcerated pop-
ulations before and during the COVID-19 pandemic.
Before COVID-19, the Pew Center on the States sur-
veyed 41 states and estimated that if these states reduced
their recidivism rates by 10%, 635 million dollars would
be saved in 1 year [39]. In the context of COVID-19, as
states across the US release people from correctional
facilities in order to mitigate virus transmission, there is
a dire need to ensure those individuals access high qual-
ity, effective primary care and do not return to the cor-
rectional system, which would lower both healthcare
and criminal justice system costs [12]. Criminal justice
reforms and decarceration efforts that address the unique
health needs of this population may both address the
health-harming effects of incarceration, but also mini-
mize additional costs to states.

Limitations

Our findings may not generalize to other states given
the Medicaid fee-for-service model in Connecticut.
The relatively short 12-month, follow-up period may
underestimate the health- related costs associated
with medical treatment if its effects of such treatment
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persist over the longer run, like hepatitis C treatment.
Alternatively, the additional benefits accrued beyond
the 12-month window might be offset by additional
costs if patients require further medical treatment.
Next, we chose an index date of TCN enrollment for
the TCN group and release from incarceration for the
comparison group, which may introduce bias if partici-
pants in the TCN group were likely to engage in cost-
lier care prior to enrollment in the TCN program and
following their release from incarceration. That said,
we found that the mean number of days for TCN par-
ticipants in this sample to enroll in the program was
approximately 48 days following release from incarcera-
tion, and that the overwhelming majority of individu-
als in the comparison group (85%) did not have any ED
visits, hospitalizations, or reincarceration experiences
during the first 48days following their release from
incarceration—suggesting this concern did not likely
influence our findings [21]. Thus, given the index date
for TCN group was admission to the program and the
comparison group was release from incarceration, it is
still plausible that the difference in index date accounts
for a difference in the observed costs though our sen-
sitivity analysis suggests that this is unlikely. While we
selected a comparison group from a similar urban area
as New Haven, regional differences, such as differences
in availability of reentry programs or judges’ behaviors,
between the two cities may play a role in our findings.
While case law of Connecticut applies to cities across
the state uniformly, probation practices might be dif-
ferent in New Haven and the comparison community,
leading to different rates of probation violations. We
used propensity score matching to create a one-to-one
comparison of individuals in the TCN and comparison
groups, and while we were able to appropriately bal-
ance the groups on numerous sociodemographic and
health characteristics, it should be noted that propen-
sity score matching has limitations, including an inabil-
ity to measure and account for unobservable covariates
[40, 41]. Because TCN engagement was completely
voluntary, individuals who participated may have a dif-
ferent level of health-seeking behaviors than other indi-
viduals leaving incarceration and that difference is not
captured by the propensity match. A randomized trial
would be best for establishing the relationship between
TCN participation and reduced probation costs, par-
ticularly randomization at the individual-level, rather
than the site, in order to better understand whether
effects remain across counties. Our sample size was
limited to 94 TCN patients, which impacted our con-
fidence intervals and limits our ability for conclusions
that this sample is generalizable to the formerly incar-
cerated population with chronic health conditions.
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We were unable to access the cost of services provided
through the Department of Mental Health and Addic-
tion Services, which could be potentially expensive, and
our results should be interpreted in light of this limita-
tion given that participants in both the TCN and com-
parison groups could have utilized such services. Our
data is from 2013 to 2017, and costs may have shifted
since then, but we adjusted our data for inflation costs
to 2015.

Policy implications

Our study suggests that investment in enhanced pri-
mary care may be advantageous to state budgets as they
attempt to manage the rising costs of correctional sys-
tems, while providing evidence-based care to individu-
als released from incarceration [17, 20, 21]. Policies that
provide funding to support community health centers in
implementing a TCN program through hiring formerly
incarcerated community health workers into healthcare
teams could be beneficial by decreasing criminal justice
costs and improving health outcomes among individuals
released from incarceration. Extending Medicaid funding
to compensate for the community health worker’s time
and promoting enhanced care management programs
that target individuals recently released from incarcera-
tion could incentivize adaptation of TCN programs in
community health centers. Lastly, this study has dem-
onstrated the benefit of studying the costs of primary
care-based programs beyond the health care system. Our
findings were dependent on our ability to link Medicaid
claims to criminal justice system costs, which is typically
unfeasible. The inability to link such data may lead to
biased estimates of interventions for individuals recently
released from incarceration. States should invest in data
linkage systems that facilitate cost analysis across even
more systems (i.e. federal criminal justice system, social
service agencies) to allow for quantifying benefits of
intervention programs from a larger societal perspective.
This would enable studying the collateral benefits (i.e.
employment, food access) and changes to both individual
and family well-being.

Future research

Future studies exploring the long-term cost impacts
of primary care-based programs targeted for people
released from corrections are critical to health sys-
tem and criminal justice system reforms. More atten-
tion should be given to investigating the mechanisms by
which programs impact costs, such as how TCN partici-
pation reduced probation costs in this study. Future anal-
yses should consider benefits specific to certain health
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conditions and treatment options, including but not lim-
ited to substance use disorder treatment or preventative
treatment such as cancer screening. These studies will
provide evidence for how to mitigate the high costs of the
criminal justice system and health systems.

Conclusion

We find that state investment in TCN programs,
an enhanced primary care for individuals recently
released from correctional systems, may reduce
criminal justice costs, especially through decreased
interactions with probation. State policies that fund
community health centers to implement such a pro-
gram for individuals released from incarceration could
facilitate cost savings.
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