
A Systematic Review of Randomized Controlled Trials of
Interventions to Improve the Health of Persons During
Imprisonment and in the Year After Release

We systematically reviewed

randomized controlled trials of

interventions to improve

the health of people during

imprisonment or in the year

afterrelease.Wesearched14

biomedical and social sci-

ence databases in 2014, and

identified 95 studies.

Most studies involvedonly

menoramajority ofmen (70/

83 studies in which gender

was specified); only 16 stud-

ies focused on adolescents.

Moststudieswereconducted

in the United States (n=57).

The risk of bias for outcomes

in almost all studies was un-

clear or high (n=91). In 59

studies, interventions led to

improvedmentalhealth,sub-

stanceuse, infectiousdiseases,

or health service utilization

outcomes; in 42of these stud-

ies,outcomesweremeasured

in the community after re-

lease.

Improving the health of

peoplewhoexperience impris-

onment requires knowledge

generation and knowledge

translation, including imple-

mentation of effective inter-

ventions. (AmJPublic Health.

2015;105:e13–e33. doi:10.2105/

AJPH.2014.302498)
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WORLDWIDE, MORE THAN 11

million people are imprisoned at
any given time, and the prison
population continues to grow at
a rate faster than that of the
general population.1 Substantial
evidence reveals that people who
have experienced imprisonment
have poor health compared with
the general population, as indi-
cated by the prevalence of mental
illness, infectious diseases, chronic
diseases, and mortality.2

There are several reasons to
focus on improving the health of
people who experience imprison-
ment.3 The burden of disease in
this population affects the general
population directly through in-
creased health care costs and
through the transmission of com-
municable diseases (e.g., HIV,
HCV, and tuberculosis) after peo-
ple are released from detention.
Imprisonment has also been
associated with worse health in
family members of those who are
detained, compared with the
general population, including
chronic diseases4 and poor mental
health5,6 in adult relatives and
mortality in male children.7 At the
community level, higher rates
of incarceration have been
associated with adverse health
outcomes, such as sexually trans-
mitted infections and teen preg-
nancies.8 There is also evidence
that poor health in persons who
are released from detention,
particularly those with inade-
quately treated mental illness and

substance use disorders,3 may af-
fect public safety and reincarcera-
tion rates,3 and that better access
to health care is associated with
less recidivism.9,10 Finally, the
right to health and health care is
enshrined in international human
rights documents,11,12 and is a
legislated responsibility of gov-
ernments in many countries.

Intervening during imprison-
ment and at the time of release
could improve the health of peo-
ple who experience imprisonment
and public health overall.13

Knowledge translation efforts,
such as syntheses of effective in-
terventions, could lead to the
implementation and further eval-
uation of interventions,14 and
identify areas where further re-
search is needed. To date, only
syntheses with a limited focus
have been conducted in this pop-
ulation, for example, reviews of
interventions related to HIV15 or
for persons with serious mental
illness.16 Decision makers, practi-
tioners, and researchers in this
field would benefit from a broader
understanding of the state of evi-
dence regarding interventions to
improve health in people who
experience imprisonment.

To address this gap, we sys-
tematically reviewed randomized
controlled trials of interventions to
improve health in persons during
imprisonment and in the year after
release. We chose this population
because we view imprisonment as
a unique opportunity to deliver

and to link with interventions for
this population, and to highlight
interventions that could be imple-
mented by those responsible for
the administration of correctional
facilities. We limited this study to
randomized controlled trials, rec-
ognizing that randomized con-
trolled trials provide the highest
quality of evidence compared with
other study designs.17

METHODS

We defined a research protocol
and registered it in PROSPERO,
an international prospective register
of systematic reviews, under registra-
tion number CRD42014007074.18

Search Strategy

We searchedMedline, PsycINFO,
Embase, the Cochrane Library,
Social Sciences Abstracts, Social
Services Abstracts, Sociological
Abstracts, CINAHL, Criminal Jus-
tice Abstracts, ERIC, Proquest
Criminal Justice, Proquest Disser-
tations and Theses, Web of Sci-
ence, and Scopus (see Appendix A
for search strategy as data avail-
able as a supplement to this article
at http://www.ajph.org) in January
2014. We did not use any lan-
guage or date restrictions, al-
though we used only English lan-
guage search terms. We included
studies published in other lan-
guages. We searched clinical trials
registries in June 2014. We
reviewed reference lists of included
studies and relevant reviews. We
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contacted investigators to ask about
the results of trials or studies iden-
tified in the search if the results had
not yet been published.

Study Selection and Data

Extraction

Population. The population of
interest was adults and adolescents
who had been detained in a
prison or jail, whether they were
remanded or sentenced, either
during detention or in the year
after release into the community.
We also included persons detained
in compulsory rehabilitation cen-
ters. Throughout this article, we
refer to the period of detention as
imprisonment.We included studies
that included other populations if
the studies presented stratified re-
sults for persons who met this
population criterion.
Interventions. We included all

randomized controlled trials of
interventions to improve the
health of people during imprison-
ment and in the year after release,
with randomization at the indi-
vidual or cluster level. We ex-
cluded studies that used a nonran-
dom component in the assignment
of study group (e.g., that used
a sequence generated by date of
birth or date of admission).19 We
excluded studies that were not
focused in particular on improving
the health of this population.
Outcomes. We included studies

that measured health outcomes,19

including mortality, clinical events,
patient-reported outcomes (e.g.,
quality of life and symptoms), ad-
verse events, health care utiliza-
tion, and health-related economic
outcomes. For feasibility reasons,
we did not include outcomes such
as housing, employment, and
reincarceration, although we ac-
knowledge that these factors affect
and reflect health.

Two reviewers independently
screened titles and abstracts for

eligibility. Any disagreements in
reviewers’ decisions were resolved
by discussion. Two reviewers in-
dependently reviewed each article
to assess eligibility, and for eligible
studies, to extract relevant data
and assess risk of bias. Any dis-
agreements regarding eligibility of
full articles, extracted data, and
risk of bias were resolved by
discussion. We used a data ex-
traction form, which we piloted
and modified. We extracted data
on study context, populations, de-
sign, intervention and comparator
groups, period of follow-up,
outcomes, results, and funding
sources.

We categorized studies based on
primary outcome into the following
groups: substance abuse, mental
health, infectious diseases, chronic
diseases, and health service use.
We extracted information on the
statistical significance of compari-
sons, where available, as evidence
of the effectiveness of interven-
tions. We defined a P value of less
than .05 as the cutoff for statistical
significance, or the author’s indica-
tion of statistical significance if the
P value was not specified.

Quality Appraisal

We assessed bias using the
Cochrane Collaboration’s tool,19

which is a domain-based evalua-
tion, and assessed for bias in the
domains of random sequence gen-
eration, allocation concealment,
blinding of participants and per-
sonnel, blinding of outcome as-
sessment, incomplete outcome
data, and selective reporting. We
classified the risk of bias for each
outcome in each study as low, high,
or unclear in each domain. We
classified outcomes for each study
as at low risk of bias overall if the
risk of bias was low across all
domains, high risk of bias if the risk
of bias was high in any domain, and
otherwise unclear risk of bias.19

Synthesis

We decided a priori not to un-
dertake a quantitative synthesis of
results, because we did not expect
to identify multiple studies that
assessed the effects of the same
intervention on a given outcome.

RESULTS

As shown in Figure 1, we iden-
tified 4631 records through data-
base searches and an additional
29 through other sources. After
eliminating duplicates, there were
3113 records for review, of which
248 met the criteria for full re-
view. We were unable to retrieve
1 article.21 On full review, 125
articles were eligible for inclusion.
Twenty-eight of these 125 articles
were published abstracts, and 1
was the abstract of the full article
that we were not able to retrieve.
These 125 articles represented 95
unique studies.

Characteristics of the included
studies are shown in Table 1.
Fifty-seven studies were con-
ducted in the United States, 12 in
the United Kingdom, 5 in Aus-
tralia, 5 in Sweden, 3 in Iran, 2 in
each of Canada, China, and Italy,
and 1 in each of Denmark, Ger-
many, Japan, New Zealand, Nor-
way, Spain, and Taiwan. Thirty-six
studies included only men, and 13
studies included only women. Of
the remaining 46 studies, the
gender distribution of participants
was not specified for 12 studies,
and in the other 34 studies, more
than half of participants were men.
Sixteen studies focused on ado-
lescents. The intervention was
implemented during imprison-
ment for 63 studies, in the com-
munity after release for 13 studies,
and spanning imprisonment and
release for 19 studies.

Outcomes were measured in
prison only in 30 studies, in the
community after release only for

61 studies, and in both prison and
the community for 4 studies, with
follow-up periods as long as 2
years after release93 or from the
start of the intervention.78,83,84

Thirty-five studies focused on
substance abuse, 28 on mental
health, 18 on infectious diseases,
12 on health service use, and 2 on
chronic diseases, although some of
these studies also reported out-
comes in other categories. Details
regarding interventions, out-
comes, and results are provided as
data available as a supplement to
this article at http://www.ajph.org,
categorized by the main outcome
of interest. In the subsequent text,
data are presented for all inter-
ventions categorized by the main
outcome of interest, and further
grouped by the type of interven-
tion, population of interest, or in-
tervention site. Within each group
of studies, studies are ordered
based on whether a statistically
significant result was found, with
those with only positive findings
listed first, those with some posi-
tive and some null findings listed
second, and those with only null
findings listed third, if applicable.

Fifty-nine interventions had
a positive impact on 1 or more
health outcomes relative to a com-
parator group (Table 2). Outcomes
were measured in the community
after release in 42 of these studies.
In 3 of these studies, outcomes
were significantly worse for a pri-
mary outcome in the intervention
group compared with a compara-
tor group, in contrast to the study
hypothesis.41,109,113

Substance Abuse

Motivational interviewing during
imprisonment. Eight studies assessed
the impact of motivational inter-
viewing,48,75,76,115,116,127---131,143 and
of these, 5 produced a positive
result.76,115,116,127,130,131,143 In ad-
olescents with recent substance use,
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motivational interviewing was ef-
fective compared with relaxation
training in reducing alcohol and
marijuana use130,131 and driving un-
der the influence of alcohol,127 but it
did not reduce the frequency of
driving under the influence of mar-
ijuana or being a passenger with
a driver under the influence or
alcohol or marijuana.127 Motiva-
tional interviewing reduced drug
use compared with treatment as
usual in women with alcohol and
drug abuse histories.115,116 In adults
who smoked before imprisonment,
a 6-week smoking cessation inter-
vention involving motivational
interviewing and cognitive-
behavioral therapy led to lower
smoking rates compared with health

education videos.76 In persons con-
victed for the first time of driving
under the influence of alcohol,
a treatment program that incorpo-
rated motivational interviewing
added to detention led to less
alcohol use 2 years after release
from custody, compared with de-
tention alone.143

By contrast with these studies,
motivational interviewing did not
improve outcomes in 3 stud-
ies.48,75,128,129 In another study of
adolescents with past year sub-
stance use, there was no difference
in alcohol use between those ran-
domized to motivational inter-
viewing or relaxation therapy.75

In women with a history of risky
sexual behavior and hazardous

alcohol use, there was no difference
in most indicators of alcohol use
between those randomized to mo-
tivational interviewing and a con-
trol group, and no difference in
entry to alcohol treatment pro-
grams.128,129 Adults who used
drugs who were randomized to
motivational interviewing deliv-
ered by workshop-trained correc-
tional staff had the same drug and
alcohol use as those adults ran-
domized to the same intervention
with additional supervision and
coaching for the staff, and as those
randomized to the control group.48

Psychotherapy. Three studies
found positive effects of psycho-
therapeutic interventions on sub-
stance use.66,119,133 In men with

mental illness and substance abuse
disorders, randomization to
a 1-year modified therapeutic
community in prison with the op-
tion to continue treatment of 6
months after release was associ-
ated with less alcohol and drug use
at 1 year after release compared
with routine care.133 A 6-month
prison therapeutic program led to
greater improvements in drug use
in women with substance use dis-
orders, overall symptom severity,
and posttraumatic stress disorder
(PTSD), but not in depression
compared with an intensive out-
patient cognitive-behavioral ther-
apy intervention.119 In adult
women with a substance use dis-
order, acceptance and commit-
ment therapy were associated with
less drug and alcohol use, but
there were no other differences in
mental health compared with
a waitlist control group.66

Educational and skills building
programs during imprisonment.
Four studies examined educa-
tional and skills building programs
during imprisonment,29,47,70,137 2
of which led to less substance
use.29,70 In adult men, presenta-
tions on HIV and substance abuse
delivered by an HIV-positive peer
facilitator resulted in less drug and
alcohol use than did presentations
delivered by a nonpeer facilitator
or an HIV-negative peer facilitator,
or than health promotion and
disease prevention videos.70 In
adult men convicted of driving
under the influence of alcohol
who were attending periodic de-
tention, an education course that
focused on practical strategies to
modify alcohol use was associated
with fewer uncontrolled drinking
days compared with no course,
whereas a conventional didactic
drunken driver education course
did not affect drinking.29 A study
of men with a psychotic disorder
and history of violence found no

4631 records identified through

database searching 

29 additional records identified

through other sources

3113 records after duplicates removed

3113 records screened 2866 records excluded

248 articles assessed for

eligibility

1 article not retrieved

125 articles (95 studies)

included in qualitative

synthesis

123 articles excluded:

4 duplicates

86 not incarcerated or

released within 1 year

9 not RCTs

18 no eligible health

outcome

2 no results reported

4 not about improving

health of prisoners
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FIGURE 1—Flow diagram of studies included in this systematic review: 2014.
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TABLE 2—An Overview of Randomized Interventions That Improved One or More Health Outcomes in People During Imprisonment or at the Time

of Release, by Population Group (n = 59): 2014

Population Groupa Intervention and Comparator Groups Outcomes Impacted

General (n = 12)

General population Accelerated double dose hepatitis B vaccination schedule vs standard vaccination

schedule22
Infectious diseases

Men Individual and group cognitive-behavioral therapy (CBT) vs individual CBT25 Mental health

Individual and group CBT vs no intervention25 Mental health

Individual CBT vs no intervention25 Mental health

Accelerated hepatitis B vaccination schedule vs standard vaccination schedule27,28 Infectious diseases

Adults Yoga vs no intervention44 Mental health

Personalized health status and information booklet on release plus weekly contacts

postrelease vs usual care36 (S. A. Kinner, unpublished data, June 2014)

Health service utilization

DVD-based peer delivered intervention vs HIV educational video107,108 Infectious diseases

Adults on parole Daily automated telephone assessment and feedback postrelease vs daily automated

telephone assessment38,39
Substance abuse, Mental health

Adult men HIV-positive peer-delivered presentations on HIV and substance abuse vs facilitator-

delivered presentations on HIV and substance abuse, HIV-negative peer-delivered

presentations on HIV and substance abuse, or health promotion and disease

prevention videos70

Substance abuse

Adolescents Sexual risk reduction intervention plus alcohol risk reduction motivational

enhancement therapy vs information only71–73
Infectious diseases

Adolescent boys Jail and community-based intervention and referral to community-based organization

vs jail-based discharge planning and referral to community-based organization87
Substance abuse

Chlordiazepoxide vs placebo90 Mental health

Adolescent girls HIV education intervention with booster vs no intervention91 Infectious diseases

Persons with mental disorders (n = 9)

Persons with severe mental illness Critical Time Intervention before release and support after release vs treatment as

usual before release56
Mental health, health service utilization

Persons with serious and pervasive mental illness Mental health treatment court with assertive community treatment (ACT) case

management vs treatment as usual77
Mental health, substance abuse

Persons with a major mental disorder Forensic ACT vs treatment as usual78 Health service utilization

Adult men with anxiety or depression Group music therapy vs standard care (X. J. Chen, unpublished data, March 2014) Mental health

Adult men with anxiety Self-help booklet based on CBT principles vs waitlist control62 Mental health

Adult men with attention-deficit/hyperactivity

disorder (ADHD)

Osmotic release methylphenidate treatment vs placebo50–53 Mental health

Adult women with bipolar type I or II Texas Implementation of medication algorithm for bipolar disease vs treatment as

usual81,82
Mental health

Adolescent boys with posttraumatic stress

disorder

Short-term cognitive processing therapy vs no intervention68 Mental health

Adolescent boys with conduct disorder High-dose valproic acid vs low dose valproic acid132 Mental health

Persons with substance use disorders or substance

use histories (n = 24)

Persons convicted of driving while intoxicated Treatment program incorporating motivational interviewing (MI) and detention vs

detention143
Substance abuse

Persons arrested on a felony drug charge Court sanctions docket vs standard docket94 Substance abuse

Court treatment docket vs court standard docket94 Substance abuse

Persons who abuse substances Nonspecific auricular acupuncture vs NADA-Acudetox auricular acupuncture21,41 Substance abuse

Continued
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TABLE 2—Continued

Persons who inject drugs Accelerated hepatitis B vaccination plus booster vs standard hepatitis B vaccination

plus booster45
Infectious diseases

Persons participating in drug court Intensive judicial supervision in a drug court with frequent drug testing and

pharmacological treatment of heroin dependence vs supervision as usual34,35
Substance abuse

Persons with heroin dependence Naltrexone implants vs methadone60,61 Substance abuse

Men with a heroin problem Methadone vs waitlist32,33 Substance abuse, infectious diseases

Men with heroin dependence Counseling and methadone initiation in prison vs counseling in prison and transfer to

methadone treatment on release97–101
Substance abuse, Infectious diseases

Counseling and methadone initiation in prison vs counseling in prison97–101

Counseling in prison and transfer to methadone treatment on release vs counseling in

prison97–101

Buprenorphine vs methadone104–106 Substance abuse

Men with substance dependence Multimodal community-based reentry program vs traditional prerelease and

community supervision plans93
Substance abuse

Women with substance use disorders Prison therapeutic program vs intensive cognitive-behavioral outpatient program119 Substance abuse, mental health

Women with substance abuse Motivational interviewing (MI) vs treatment as usual115,116 Substance abuse

Adults with a history of injection drug use and

heroin dependence

Methadone initiation in prison and short-term payment of treatment costs on release

vs referral to methadone program on release110
Substance abuse

Methadone initiation in prison and short-term payment of treatment costs on release

vs referral to methadone program on release110
Substance abuse

Adults who smoked before incarceration Smoking cessation sessions incorporating MI and CBT vs health education videos76 Substance abuse

Adults with drug dependence Collaborative behavioral management during parole vs standard parole88,89 Substance abuse

Adults incarcerated for the second or third time

for driving under the influence of alcohol

Therapeutic driving-under-the-influence court intervention vs standard sentence and

conditions83,84
Substance abuse

Adult men convicted of driving under the

influence of alcohol

Conventional drunken driver education course vs education course on controlled

drinking or no education29
Substance abuse

Adult men with a history of chronic heroin abuse

on parole

Psychedelic therapy with LSD during residency in halfway house vs outpatient clinic

program with psychotherapy120
Substance abuse

Adult men using illicit opioids Buprenorphine vs dihydrocodeine63 Substance abuse

Adult men with opioid dependence Extended-release naltrexone and MI vs MI103 Substance abuse

Adult women with substance use disorders Acceptance and commitment therapy vs waitlist66 Substance abuse

Adolescents who abuse substances Relaxation training, plus group substance education training vs MI session plus group

CBT109
Infectious diseases

Adolescents with recent substance use MI vs relaxation training130,131 Substance abuse

Relaxation training vs MI127 Substance abuse

Persons with dual disorders (n = 3)

Men with mental illness and substance abuse

disorders

Prison modified therapeutic community vs routine mental health treatment133 Substance abuse

Adults with dual disorders and multiple

admissions to detention

In custody treatment unit then integrated dual disorders treatment vs in custody

treatment unit then service as usual74
Health service utilization

Adult men with ADHD and amphetamine

dependence

Osmotic release methylphenidate and CBT vs placebo and CBT57–59 Mental health, Substance abuse

Persons with infectious diseases (n = 6)

Persons with latent tuberculosis infection (LTBI) 4-mo rifampicin course vs 9-mo isoniazid course140 Infectious diseases

Tuberculosis education vs usual care139 Health service utilization, infectious diseases

Incentive to go to tuberculosis clinic vs usual care139 Health service utilization

Adults infected with HIV Ecosystem intervention vs individually focused intervention113 Infectious diseases

Adults infected with HIV on antiretroviral therapy Directly administered antiretroviral therapy vs self-administered ART118 (F. Altice,

unpublished data, March 2014)

Infectious diseases

Continued
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effect on alcohol or drug use from
a cognitive skills program com-
pared with treatment as usual.47

In adults with a first conviction of
drinking under the influence of
alcohol, the addition of a victim
panel did not improve alcohol use
or alcohol-associated risk behav-
iors compared with the standard
educational program.137

Pharmacological interventions.
Six studies assessed long-term
opioid agonist or antagonist treat-
ment in persons with opioid de-
pendence, all of which found
a positive impact on at least 1 of
the substance use and treatment
outcomes assessed.32,33,60,61,97---
101,103---106,110 Extended-release
naltrexone administered before re-
lease added to motivational inter-
viewing led to less opioid use at 2
months.103 In men with heroin de-
pendence, initiation of methadone
in prison, in addition to counseling
in prison, resulted in less opioid
and cocaine use and fewer injection
risk behaviors after release. Trans-
fer to a methadone treatment pro-
gram on release in addition to
counseling in prison was associated
with some decrease in sexual and

drug use risk behaviors.97---101 A
prison methadone program led to
no difference in opioid use or in-
cident HIV or HCV infection com-
pared with a waitlist in men with
a heroin problem, but did lead to
less drug injection and syringe
sharing.32,33 Initiation of metha-
done in prison with continuation of
treatment on release with short-
term payment of costs led to less
heroin use and higher rates of
methadone use at 6 months post-
release compared with referral to
a methadone program at the time
of release (with or without short-
term payment of treatment costs).
However, this was not associated
with any difference in use of other
drugs or in injecting drugs.110 There
was no difference in heroin use at 6
months after release between per-
sons randomized to naltrexone im-
plants or methadone, although
more people in the naltrexone
group continued treatment.60,61

Men treated with buprenorphine
or methadone had similar rates of
opioid use at 3 months after re-
lease, but those who received
buprenorphine were more likely to
access their assigned treatment

postrelease, and those who re-
ceived methadone reported more
side effects.104---106

Three studies assessed short-
term opioid detoxification treat-
ment during imprisonment,55,63,67

only 1 of which had a positive
finding.63 In adult men who were
randomized to buprenorphine or
dihydrocodeine for up to 20 days,
rates of opioid use were lower at 5
days postdetox for those treated
with buprenorphine, but these
rates were similar between groups
at 6 months.63 Buprenorphine
also had similar effects in adults
compared with methadone on
opioid use at 6 months.67 There
was no difference between 10-day
lofexidine treatment in prison
compared with methadone treat-
ment in terms of withdrawal
symptoms in adult men with opi-
oid dependence.55

Two studies assessed other
pharmacological interven-
tions,37,120 1 of which decreased
substance use.120 Adult men on
parole with a history of long-term
heroin abuse who were random-
ized to psychedelic therapy with
LSD and living in a residential

halfway house had a higher rate of
opioid abstinence at 1 year com-
pared with those who underwent
psychotherapy in an outpatient
clinic program.120 Nortriptyline
therapy added to cognitive-
behavioral therapy and nicotine
patches did not affect smoking in
men at 1 year.37

Court-based interventions. Three
studies assessed court-based in-
terventions,34,35,83,84,94 all of
which resulted in some positive
findings.34,35,83,84,94 Intensive ju-
dicial supervision in a drug court
with frequent drug testing and
pharmacological treatment of her-
oin dependence led to less drug
use than supervision as usual at 4---
5 months.34,35 Persons with a fel-
ony drug charge who were ran-
domized to either a sanctions
group with graduated sanctions
for failed compulsory drug tests or
to a treatment group that aimed to
provide persons with skills and
resources had less drug use than
those randomized to standard
handling in the pretrial release
period, but this effect was not
sustained in the year after sen-
tencing.94 A therapeutic driving

TABLE 2—Continued

Adult men with LTBI 4-mo rifampicin course vs 6-mo isoniazid course23 Infectious diseases

Men with scabies infection Synergized pyrethrins foam vs benzyl benzoate42 Infectious diseases

Benzyl benzoate vs synergized pyrethrins foam42 Infectious diseases

Other (n = 5)

Persons with impulsive behavior problems DBT group sessions and individual coaching vs DBT group sessions and weekly case

management121
Mental health

Persons with a chronic medical condition or

older than 50 y

Primary care-based complex care management program vs expedited primary care at

another clinic135,136
Health service utilization

Adult women with a history of childhood abuse Group trauma treatment therapy vs control69 Mental health

Adult women with a history of interpersonal

violence

Traumatic incident reduction therapy vs waitlist134 Mental health

Adolescents at risk for suicide, under formal

protection, or who were bullied

Social problem-solving therapy vs no intervention43 Mental health

Note. ART = antiretroviral therapy; DBT = dialectical behavior therapy; NADA = National Acupuncture Detoxification Association.
aArranged by age and gender groups within each category. For studies in which either gender or age distribution was not specified, we assumed that both adolescents and adults and men and
women, respectively, were included.
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under the influence (DUI) court
intervention did not decrease al-
cohol use or adverse conse-
quences of alcohol use, but was
associated with overall cost sav-
ings from societal and criminal
justice perspectives.83,84

Services after release. Six studies
assessed interventions that
enhanced support after re-
lease,24,80,87---89,93,111 3 of which
had a positive impact on some
substance abuse outcomes.87---89,93

An intensive intervention for ad-
olescent boys involving educa-
tional sessions and case manage-
ment delivered before and after
release led to lower rates of sub-
stance dependence and use of
drugs (other than marijuana) than
did routine discharge planning
and referral to a community ser-
vice. However, daily marijuana
use and sexual risk behaviors were
not affected.87 For persons on
parole with a history of drug de-
pendence, a collaborative behav-
ioral management intervention
involving the parole officer, treat-
ment counselor, and person on
parole resulted in fewer months of
use of the primary drug and of
alcohol, and a lower rate of use of
any alcohol after release, but there
was no difference in the rate of
any use of the primary drug or the
number of episodes of heavy
drinking.88,89 A community-based
reentry program that prioritized
substance abuse treatment led to
a lower frequency of drug use and
longer time to drug use compared
with treatment as usual in men
with substance dependence, but
this program did not affect any
drug use.93 A release program for
persons with a history of heroin
dependence to detect relapse
and links to methadone mainte-
nance (if needed) did not affect
alcohol or drug use, mental health
status, or HIV risk behaviors.24

A cognitive-behavioral social

support intervention provided af-
ter release to adult men with sub-
stance use disorders and their
chosen support person had no
effect on alcohol or drug use
compared with treatment as
usual.80 Intensive discharge
planning and community-based
case management in adolescent
boys and adult women did not
affect drug use, drug conse-
quences, or risk behaviors com-
pared with less intensive discharge
planning.111

Mental Health Interventions

Psychotherapy during impris-
onment. Six studies of various
psychotherapies identified differ-
ences in mental health between
randomized groups during im-
prisonment.25,43,68,69,121,134 Par-
ticipants in 4 interventions expe-
rienced less anxiety and depression
relative to those in control groups
with no intervention: adolescent
boys with PTSD in short-term
cognitive processing therapy68;
adult women with a history of
interpersonal violence in group
trauma treatment therapy69 and
traumatic incident reduction ther-
apy134; and vulnerable adoles-
cents in group social problem-
solving therapy.43 Individual
cognitive-behavioral therapy and
combined individual and group
cognitive-behavioral therapy both
led to greater improvements in
overall mental health in men, with
the combined group showing
greater efficacy than the individ-
ual group for most outcomes.25 In
persons with impulsive behavior
problems, dialectical behavioral
therapy group sessions and indi-
vidual coaching resulted in some
improvement in mental health
compared with dialectical behav-
ioral therapy group sessions and
weekly case management.121

In contrast, 4 other studies
of psychotherapies found no

differences between intervention
and control groups.86,95,96,141,144

In women with PTSD related to
interpersonal victimization, there
was no difference in PTSD or
overall mental health status be-
tween persons randomized to
group psychotherapy to enhance
affect regulation without trauma
memory processing or to support-
ive group therapy.86 There was no
difference in depression or sub-
stance use outcomes in women
with depression and a substance
use disorder participating in in-
terpersonal psychotherapy or
psychoeducation before and after
release.95,96 In a study of group
cognitive therapy compared with
individual supportive treatment
and brief counseling in persons
with depression, no significance
testing was reported, but reduc-
tions in depression symptoms
appeared to be similar in both
groups.141 Cognitive-behavioral
therapy added to a residential
substance use treatment program
did not improve mental health or
substance use disorder outcomes
in women with substance depen-
dence and PTSD.144

Skills training during impris-
onment. Five studies measured the
impact of skills training programs
during imprisonment,26,49,62,64,122

only 1 of which had any positive
findings.62 In adult men with
anxiety, a self-help booklet based
on cognitive-behavioral therapy
principles led to greater improve-
ments in anxiety and depression,
but there were no changes in
general mental health compared
with waitlist controls.62 There
was no difference in hypomania
symptoms between adolescent
boys randomized to a social in-
teraction skills program, stress
management training, or no
treatment.122 Muscle relaxation
also had no effect on anxiety or
depression compared with usual

care in adolescent boys.26 Train-
ing in decoding facial affect in men
with schizophrenia did not affect
schizophrenia symptoms com-
pared with a waitlist.49 An
attachment-based group interven-
tion with mother and baby dyads
did not affect maternal
depression.64

Pharmacological interventions
during imprisonment. Six interven-
tions assessed pharmacological
interventions,50---53,57---59,81,
82,90,92,132 5 of which positively
affected some mental health
outcomes.50---53,57---59,81,82,90,132

High-dose valproic acid treatment
compared with low-dose treat-
ment led to less illness severity in
adolescent boys with conduct dis-
order.132 In adult women with bi-
polar disease, the use of an algo-
rithm for the treatment of bipolar
disease improved medication uti-
lization and adherence compared
with usual care.81,82 Osmotic re-
lease methylphenidate treatment
in adult men with attention-deficit
or hyperactivity disorder (ADHD)
positively affected ADHD symp-
toms and psychosocial functioning
compared with a placebo.50---53

The addition of osmotic release
methylphenidate to cognitive-
behavioral therapy led to fewer
ADHD symptoms on most indica-
tors and to less drug use in adult
men with ADHD and amphetamine
dependence.57---59 In adolescent
boys, the administration of chlordi-
azepoxide compared with placebo
was associated with less anxiety 40
minutes after administration, but
this effect was not sustained at 100
minutes.90 In men with a history of
violating institutional discipline
rules, treatment with phenytoin
compared with active placebo did
not affect anxiety.92

Other interventions during
imprisonment. Of 4 studies of
other interventions during impris-
onment (X. J. Chen, unpublished
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data, March 2014),41,44,65 2 af-
fected mental health outcomes
(X. J. Chen, unpublished data,
March 2014).44 A yoga course led
to greater improvements in mental
health than a waitlist.44 A group
music therapy course in men with
anxiety or depression had a greater
effect on symptoms than standard
care (X. J. Chen, unpublished data,
March 2014). In persons who used
drugs, those randomized to the
NADA (National Acupuncture De-
toxification Association)-Acudetox
auricular acupuncture protocol or
to a nonspecific auricular acu-
puncture protocol were similar in
mental health, but those in the
nonspecific group had lower rates
of drug use.41 A study compared
assessment for treatment within 2
months of randomization with as-
sessment after 6 months in inmates
with “dangerous and severe per-
sonality disorder,” which was de-
fined based on the predicted risk of
the inmate committing an offense
that would lead to serious physical
or psychological harm and this risk
being linked to the inmate’s per-
sonality disorder; no differences
were identified between groups in
quality of life at 1 year.65

Services after release. Three
interventions were imple-
mented in the community after
release,38,39,77,124,125 and 2 of
these positively affected substance
abuse outcomes.38,39,77 In adults
on parole who received daily, auto-
mated phone assessment in the
month after release, the addition of
feedback and a recommendation led
to greater improvements in mental
health and drug and alcohol use.38,39

Persons with a serious and pervasive
mental illness who were randomized
to a mental health treatment court
with an assertive community treat-
ment model of case management
experienced greater improvements
in mental health status, functioning,
and drug use, but not quality of life

or alcohol use, compared with treat-
ment as usual.77 In persons who
were seriously mentally ill and
homeless, there was no difference
in mental health, alcohol and drug
use, or quality of life at1year after
release among those randomized
to an assertive community treatment
team, forensic specialist case man-
agers based in community mental
health agencies, or referral to a com-
munity mental health center.124,125

Infectious Diseases

Interventions

Hepatitis B vaccination during
imprisonment. Three studies ex-
amined hepatitis B vaccination
strategies during imprison-
ment,22,27,28,45 1 of which had
a positive finding.45 An acceler-
ated schedule of vaccination at 0,
1, and 3 weeks resulted in greater
vaccination series completion
compared with the routine vacci-
nation schedule at 0, 1, and 6
months.45 The administration of
double doses of vaccine separated
by 1 month resulted in a similar
rate of hepatitis B seroprotection
compared with the routine vacci-
nation schedule.22 A study of ac-
celerated vaccination at 0, 1, and
8 weeks compared with the rou-
tine vaccination schedule identi-
fied no difference in seroprotec-
tion and a higher rate of vaccine
series completion in men.27,28

HCV testing during impris-
onment. Two studies assessed
the impact of introducing dried
blood spot testing for HCV on
testing rates in correctional fa-
cilities46,54; 1 study did not re-
port significance testing,54 and
the other had a null finding.46

One study conducted in men did
not report significance testing
specifically for the effect of the
intervention in prison sites, but
the difference in testing between
intervention and control sites
was positive across randomized

pairs.54 A second study in men
and women found no difference
in testing rates.46

Scabies treatment during
imprisonment. A study comparing
synergized pyrethrins foam with
benzyl benzoate for the treatment
of scabies in men found no differ-
ence in clinical cure rate or itch-
ing.42 Pyrethrins foam was toler-
ated overall, although it was
associated with more burning and
irritation after treatment.42

Latent tuberculosis infection
management. Two studies com-
pared isoniazid and rifampicin in
persons with latent tuberculosis
infection (LTBI),23,140 1 of which
found a significant difference be-
tween groups.23 In adult men,
a 4-month course of rifampicin led
to a higher rate of treatment com-
pletion and fewer adverse events
than 6 months of isoniazid.23 An-
other study in adults found no
difference in treatment completion
or adverse events other than ele-
vated liver function tests when 4
months of rifampicin was compared
with 9 months of isoniazid.140

HIV management after release. A
study of adults infected with HIV
who were on antiretroviral ther-
apy identified that directly admin-
istered antiretroviral therapy led to
greater viral suppression and less
decrease in CD4 cells in the 6
months after release than self-
administered therapy (F. Altice, un-
published data, March 2014).118

Interventions to reduce sexual risk
behaviors after release. Five studies
with adolescents targeted sexual
risk behaviors after release,71---73,
91,109,117,126 4 of which had some
positive impact.71---73,91,109,117 A
study in persons who abused
substances found that relaxation
and substance abuse education
training were more effective than
an individual motivational inter-
viewing session plus group
cognitive-behavioral therapy.109

A combined sexual risk reduction
intervention and alcohol risk re-
duction motivational enhance-
ment therapy led to more condom
use compared with information
only, but there was no difference
between these 2 groups and a sex-
ual risk reduction only group with
respect to intercourse while
drinking or problems related to
alcohol use.71---73 In a trial con-
ducted in adolescents, randomiza-
tion to an HIV education inter-
vention with a booster session was
associated with more condom use
compared with no intervention in
girls only, and there was no dif-
ference in drug use among those
randomized to the HIV education
intervention with a booster, the
same intervention without
a booster, or no intervention.91

There was no difference in ado-
lescents with past year alcohol or
marijuana use who were random-
ized to relaxation training or mo-
tivational enhancement sessions of
substance abuse treatment train-
ing, although in those with fewer
depression symptoms, motivational
enhancement sessions led to
a greater reduction in some risk
behaviors than did relaxation train-
ing.117 In boys, sexual risk reduction
skills training was as effective as
anger management training.126

Four studies assessed the effects
of interventions on sexual risk
behaviors in adults,85,102,107,108,113

only 1 of which had a positive
finding.107,108 A study that com-
pared a DVD-based peer-delivered
intervention, a health provider-
delivered National Institute of
Drug Abuse standard HIV inter-
vention, and an HIV educa-
tional video found that the
peer-delivered intervention had
a greater impact compared with
the educational video.107,108 In
persons infected with HIV, an
ecosystem intervention had
similar effects compared with an
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individually focused intervention,
but was associated with worse
HIV medication adherence in the
1-year follow-up period.113 In
women with a history of substance
abuse, skills building and social
support enhancement was equiv-
alent to the provision of standard
AIDS information,85 and the effect
of group sessions plus an HIV edu-
cational video was similar to that of
an HIV educational video alone.102

Health Service Use

Interventions

Persons with substance use
disorders. Three studies focused
on improving health service use in
persons with substance use disor-
ders,74,79,123 and 2 of the interven-
tions studied resulted in positive
changes.74,79 In adults with serious
mental illness and a current sub-
stance use disorder, a community-
based Integrated Dual Disorders
Treatment program in addition to
an in-custody treatment unit in-
creased use of outpatient medica-
tion services and reduced mean
days of hospitalization, but did not
affect rates of hospitalization over
18 months of follow-up.74 In vet-
erans with a substance use disorder,
a 1-hour feedback condition incor-
porating principles of motivational
interviewing led to higher rates of
scheduling an appointment at an
addictions clinic, but it did not lead
to higher rates of clinic attendance
or treatment retention.79 Participa-
tion in a 1-month treatment pro-
gram for men who used alcohol did
not affect the number of attempts to
obtain help for drinking problems
in the year after release compared
with receiving no treatment.123

Persons with mental disorders.
One study assessed the impact of
a writing intervention on health
care use in men with a mental
disorder in a psychiatric prison.114

Writing about thoughts and feel-
ings about traumatic events did

not affect infirmary use compared
with writing about trivial topics or
not writing, but writing did lead to
more physical symptoms at 6
weeks after the intervention.114

Writing about trivial topics was
associated with greater anxiety
than not writing.114

Case management. Four studies
assessed the impact of case
management on health care
use,56,78,112,142 2 of which had
positive findings.56,78 A study of
forensic assertive community
treatment in persons with a major
mental illness found that those
who received assertive commu-
nity treatment had more outpa-
tient visits and fewer days of
hospitalization over 2 years of
follow-up compared with those
who received treatment as usual,
but there was no difference be-
tween groups in the rate of hospi-
talization.78 In persons with se-
vere mental illness, a Critical Time
Intervention to identify and man-
age priority problems before re-
lease and to continue support after
release did not affect mental health
or alcohol or substance abuse ser-
vice use, but did increase primary
care access and medication adher-
ence.56 In adults infected with HIV,
intensive case management before
and after release compared with
usual care did not affect clinic
follow-up, hospitalization, or emer-
gency room or urgent care visits
in the year after release.142 In
substance-abusing adult parolees,
strengths-based case management
during the transition from incar-
ceration to the community had no
greater effect than standard parole
services on substance abuse treat-
ment received, substance use, and
HIV risk behaviors.112

Other. Four other studies fo-
cused on health care use after
release (S. A. Kinner, unpublished
data, June 2014),36,135,136,138,139

3 of which had positive findings

(S. A. Kinner, unpublished data,
June 2014).36,135,136,139 In persons
with LTBI, a financial incentive
improved rates of follow-up at
a tuberculosis clinic after release
compared with usual care, and
those who received tuberculosis
education were more likely to at-
tend a first tuberculosis clinic after
release and to complete treatment
than those who received usual
care.139 In persons with a chronic
medical condition or who were
aged 50 years or older, randomi-
zation at release to a tailored pri-
mary care clinic staffed by com-
munity health workers and staff
with experience with formerly in-
carcerated patients led to less
emergency department use, but
this program did not affect primary
care use or hospitalization com-
pared with referral to expedited
primary care at another safety-net
clinic.135,136 The provision of a per-
sonalized booklet summarizing
health status and identifying ap-
propriate community health ser-
vices, as well as weekly contact
after release by trained workers to
identify health needs and facilitate
health service use, led to greater
primary care access and mental
health service use, but there were
no differences in alcohol and other
drug treatment compared with
usual care (S. A. Kinner, unpub-
lished data, June 2014).36 In an-
other study of persons with LTBI,
a financial incentive did not im-
prove follow-up rates when added
to tuberculosis education.138

Chronic Disease Interventions

Two studies in men examined
the effects of exercise programs
during imprisonment, both of
which found a positive effect in
a minority of the outcomes stud-
ied.30,31,40 Persons randomized to
a program of cardiovascular and
resistance training or to high-
intensity strength training had

similar outcomes compared with
those who received no treatment
in terms of body mass index, blood
pressure, total cholesterol, low-
density lipoprotein cholesterol,
triglycerides, and forced expira-
tory volume in1second. However,
participants in both programs im-
proved more in oxygen saturation
than those in the no treatment
group, and those in the cardio-
vascular and resistance training
group had a greater improvement
in high-density lipoprotein choles-
terol than those in the no treatment
group.40 In persons with chronic
disease, risk factors for chronic
diseases, or in those aged 40 years
or older, a 3-month exercise and
educational intervention was asso-
ciated with a lower heart rate at
rest, no differences in obesity, lung
function, blood glucose, systolic
blood pressure at rest, or psycho-
logical distress, and had a higher
diastolic blood pressure at rest
compared with usual care.30,31

Risk of Bias

Table 3 shows the risk of bias
for outcomes in each study by
domain and overall. The risk of
bias for all outcomes was low in
4 studies,50---53,63,67,135,136 high in
31 studies, and was unclear in 57
studies. In 3 studies, the risk of
bias was unclear for some out-
comes and high for other out-
comes.24,66,111 In most cases, the
overall risk of bias was classified as
high because of a high risk of
performance bias and detection
bias. The high risk of bias in these
domains was most often the result
of the lack of blinding of partici-
pants and personnel, and of out-
come assessment, respectively, in
studies with no active comparator
(e.g., that compared an interven-
tion with no intervention) and in
which the outcome was subjective
(e.g., patient-reported symptoms
of mental disorders).
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DISCUSSION

This review identified 95 stud-
ies of randomized controlled trials
of interventions to improve the
health of people during imprison-
ment or in the year after release.
Most studies were conducted in
men, in adults, and in the United
States. Most studies focused on
specific health outcomes, espe-
cially substance abuse and mental
health outcomes. In a majority of
studies, the intervention was
implemented during imprison-
ment, and in most studies, the out-
come was assessed following re-
lease. The risk of bias was high or
unclear for outcomes in almost all
studies. Fifty-nine studies found
a positive impact of an intervention
on 1 or more health outcomes.

The number of randomized tri-
als conducted in this population
was surprisingly small, considering
the large size and significant bur-
den of disease in this population,
as well as the defined role of the
state in the provision of health
care during imprisonment. In
some cases, research with other
populations and in other settings
might provide evidence that is
relevant to this population, such
that specific trials would be redun-
dant. Studies with other designs
might also provide high quality
evidence regarding interventions145

(e.g., non---randomized controlled
trials). We focused on randomized
controlled trials because they pro-
vided the highest quality of evi-
dence compared with other study
designs,17 and we did not include
other study types in this review for
feasibility reasons. These caveats
notwithstanding, the small number
of experimental studies in this field
is remarkable.146---150

Research in prison settings and
postrelease is undeniably chal-
lenging and complex,151 and

remains shadowed by the legacy
of ethically unacceptable research
conducted during the 20th cen-
tury.152,153 Contemporary chal-
lenges included ethical issues, such
as ensuring voluntary consent to
participation,152,153 restrictive reg-
ulations in many jurisdictions in-
cluding in the United States,152

institutional barriers such as the
need for and costs of security staff
to supervise research activities,
and logistical difficulties such as
following research participants
through transfers and postrelease.
Nevertheless, this review demon-
strates that it is possible to conduct
high-quality research with pris-
oners and ex-prisoners. In an era
of fiscal constraints and competing
priorities facing government au-
thorities, including those respon-
sible for correctional facilities, we
maintain that high-quality re-
search is important to inform
evidence-based decision-making,
and might be more likely to lead
to changes in policy and practice
that could close the large gap
between the actual and potential
health of people who experience
imprisonment.

Another important finding is
that the evidence from random-
ized controlled trials did not align
well with the population distribu-
tion and burden of disease. In light
of the worldwide distribution of
people who are imprisoned,1 there
is a lack of research in low- and
middle-income countries (e.g., China)
and in some high-income coun-
tries (e.g., Russia). In the absence
of data in the form of a common
metric, such as the disability-
adjusted life year or potential
years of life lost, it is difficult
to assess the burden of disease in
this population attributable to 1
disease compared with another,
or to 1 subgroup compared with
another. That notwithstanding,
the lack of evidence regarding

interventions that addressed
chronic diseases, injuries, and
reproductive health is striking, as
is the small number of studies
conducted in adolescents and
women. Furthermore, given the
syndemic154 nature of disease in
this population, the focus on
disease-specific outcomes and
interventions in most studies was
clearly suboptimal.155 Interven-
tions to strengthen health sys-
tems, including primary health
care during imprisonment and at
the time of release, might more
effectively address the complex
needs of this population. Al-
though there is an imperative for
the state to provide health care
during imprisonment, the high
burden of mortality, morbidity,
and hospitalization postrelease
suggested that a greater focus on
improving health in this popula-
tion during and after release is
warranted.156---158

Limitations

There were several limitations
to the included studies and to our
review. As an indicator of quality,
a high or unclear risk of bias
brought into question the validity
of most studies. We acknowledge
that many studies with an unclear
risk of bias were published before
the publication of standards for
the reporting of randomized tri-
als,159 which might have affected
reporting of data needed to judge
the risk of bias. The inclusion and
exclusion criteria of many studies
(data not presented) were restric-
tive, arguably unnecessarily, for
example, in excluding persons
with mental illness,44 which
precluded an understanding of
the population health effect of in-
terventions. Many studies with
promising results were conducted
as pilot studies and were not
scaled up, which indicated a fail-
ure of knowledge translation;

incorporating cost analyses into
trials would have provided valu-
able information on the feasibility
of taking efficacious interventions
to scale.3

Regarding this review, we in-
cluded research conducted in di-
verse settings. In Table 1 we pre-
sented information on the study
population and context; however,
we lacked information on institu-
tional, policy level, and political
factors that might also be relevant
to assessing external generaliz-
ability. Although our search strat-
egy was broad, we might have
missed some relevant studies, es-
pecially studies that were not
published in the peer-reviewed
literature. Also, we did not present
data on randomized controlled
trials that are currently under way
or that were recently completed
but not yet published. These data
would be valuable to inform de-
cisions about current research
priorities and proposals; however,
this was not the focus of our re-
view. Another limitation is that
because of the many outcomes
and indicators included and the
challenges of establishing a mean-
ingful effect for each, we chose to
use statistical significance of re-
sults as a proxy for clinical and
population-level significance. We
recognize that effective interven-
tions might not result in statisti-
cally significant results and that
a statistically significant result
might not indicate clinical or
population-level significance.
This is especially important be-
cause we examined interventions
with a variety of comparator
groups, and statistical significance
is a function of the difference
between groups. Also, many stud-
ies were not adequately powered,
which could have led to a type II
error (i.e., failing to detect a true
difference between groups). We
therefore encourage readers to
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examine the absolute and relative
levels of effect provided as data
available as a supplement to this
article at http://www.ajph.org.

Conclusions

We hope that this review will
make a positive contribution in at
least 3 ways. First, that decision
makers and practitioners will
identify interventions that are
likely to be generalizable to their
populations and patients, for ex-
ample accelerated hepatitis B
vaccination, and will choose to
directly implement these inter-
ventions. Second, that decision
makers and researchers will
identify a promising intervention
that was conducted in another
context or with another popula-
tion, such as intensive discharge
planning and case management
on release, and conduct a trial or
other implementation study to
assess its effectiveness in their
setting. Third, that researchers
and funders will recognize the
substantial gaps in evidence and
elect to fund or conduct research
on pressing topics, for example,
the prevention of mortality on
release.160 These consequences
could advance the state of care
and the science on interventions
and, in turn, improve the health of
people who experience imprison-
ment and their communities. j
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