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Compared with any other country worldwide,
the United States incarcerates the highest pro-
portion of its citizens,1,2 especially those with
underlying medical and psychiatric disorders.3

The central purpose of correctional systems
is to administer punishment for crimes and
protect the public by rehabilitating offenders.
Treatment of inmates’ perceived nonurgent
medical issues is thus often deprioritized, fre-
quently at the expense of individual and public
health.4,5 Incarceration is most disruptive to
treatment continuity for people living with
HIV/AIDS (PLWHA),6 who are often isolated
from systems of care by poverty, racial or
ethnic group, and substance use. One-sixth of
the nearly 1200000 PLWHA in the United
States cycle through criminal justice (CJ) settings
annually,7 further constraining state budgets.8

It is thus critical to identify PLWHA who could
benefit from alternatives to incarceration that
reduce medical and custodial costs.

Women with HIV are vulnerable to incar-
ceration because of associated drug use be-
haviors, commercial sex work, and having
high-risk male partners.9,10 CJ-involved women
are twice as likely as CJ-involved men and
15 times as likely as community-based women
to have HIV and meet AIDS-defining criteria,6,11

reinforcing the need to keep HIV-infected
women in the community and engaged in care.
Women initiating antiretroviral therapy (ART)
in community settings experience higher longi-
tudinal survival rates than men.12 Incarceration
is destabilizing, with high associated fiscal, eth-
ical, and social costs, and it should remain the
last resort to identify and treat HIV, though
women are twice as likely as men to achieve
viral suppression when treated in prison.13,14

After prison release, ART benefits wane
for both women and men.13,15,16 During this
chaotic transition period, suboptimal engage-
ment in care, paired with reduced ART ad-
herence and persistence, increases risk of

genotypic resistance and continued HIV trans-
mission, with negative consequences for in-
dividual and public health.13,15,17,18 Just 26%
of men and 25% of women have viral sup-
pression on jail entry, which reflects a lack of
treatment engagement in the community.19

Women are significantly less likely than men to
(1) report taking any prescribed ART immedi-
ately before jail entry,20 (2) fill an ART pre-
scription in the 60 days after prison release,21

or (3) be retained in longitudinal HIV care with
sustained viral suppression after release from
jail.19,22 For CJ-involved women, HIV treat-
ment persistence may be preferentially dis-
rupted by untreated substance use and psy-
chiatric disorders and by partner violence.23---26

We have previously reported that compared
with men, women are significantly more likely
to experience homelessness, ongoing cocaine
use, and depression immediately before jail
entry and 6 months after jail release—factors

that contribute to loss of viral suppression after
release.19

Aside from HIV, considerable sex disparities
prevail in terms of frequency and type of
criminal offending27 and sentencing standards.
Women receive shorter federal sentences than
men when matched on charged offense and
criminal history,28,29 particularly with regard
to property and drug-related offenses.30 In
some states, women have longer sentences
than men.31 Some have argued that women’s
pathways to crime make incarceration less
persuasive,32 requiring alternatives that more
holistically address substance use and psychiat-
ric treatment needs. Although previous studies
have suggested a direct correlation between
frequency of offending andmedical comorbidity
severity,33 to our knowledge this association
has never been explored in terms of HIV.

New strategies are urgently needed to sus-
tain community treatment and align public
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safety with public health goals. To support the
development of gender-informed HIV inter-
ventions among CJ populations and to evaluate
the specific effect of sex on HIV treatment and
CJ outcomes, we analyzed data from a retro-
spective cohort of HIV-infected prisoners and
jail detainees using longitudinally linked de-
mographic, CJ, pharmacy, and laboratory data.
The generated cohort is, to our knowledge, the
largest of its kind in an integrated health
system, and the only cohort to combine de-
mographic and health data with specific data
on criminal offense charges.

METHODS

The study sample was derived from the
Connecticut Department of Correction (CTDOC),
with approximately 16 347 inmates in 16
facilities.34 Women are confined to a single
facility for pretrial detainees and sentenced
inmates. With the exception of 5 other states
(Rhode Island, Vermont, Delaware, Alaska,
Hawaii),35 Connecticut has one of the few fully
integrated correctional health systems that in-
cludes jails and prisons; all HIV care is provided
onsite by infectious disease specialists and
dedicated nurse case managers, and all Food
and Drug Administration---approved ARTs are
available. Although care for women is delivered
in a single facility, health care across the CTDOC
is standardized by the integrated health system.

The cohort has previously been described in
terms of HIV treatment outcomes and recidi-
vism.14,16 Individuals were included in this
analysis if they (1) were incarcerated in any
CTDOC facility (prison or jail) for any duration
between March 2005 and June 2012, (2) had
documented HIV and received ART during any
incarceration, and (3) had at least 1 measure-
ment of HIV viral load during incarceration.

Data Sources

Data were derived from 4 existing statewide
sources (Figure 1): (1) a custodial database
with individual demographic information and
dates and types of movements into, out of, and
between facilities; (2) a pharmacy database
with dates and types of prescribed medications,
including ART; (3) a laboratory database with
CD4 and viral load measurements during in-
carceration; and (4) CJ information, including
dates and types of all state-level criminal

offense charges. After merging databases using
inmate number, we removed all unique personal
identifiers to protect participant anonymity;
data were stored and analyzed on triple-
password-protected computers.

Measures

The primary outcome was viral suppression
on entry, defined as having an HIV viral load
of less than 400 copies per milliliter on intake
into a CTDOC facility, to reflect HIV treatment
delivered in community settings immediately
preceding incarceration. Sociodemographic
characteristics, derived from intake evaluations,
included those listed in Table 1. We used
custody information to define an incarceration
period as the time from entry into a CTDOC
facility to first date of release (completion of time
served), conditional release to probation or
parole, or death. We included incarceration
period in the analysis only if HIV viral load was
measured at any time. Interfacility transfers were
defined as mandated movements between cor-
rectional facilities, including jails, prisons, hospi-
tals, and halfway houses. We calculated rein-
carceration rate as the number of incarceration
periods per time under observation, defined as
the time from first release to data censor.

We characterized criminal offense charges
by mutually exclusive classifications and types
and subtypes. Because of the organization of
the CJ data, criminal offense charges were
attributable to an individual, but not to a spe-
cific incarceration period. As is customary in
criminology literature, offenses were aggre-
gated by arrest date, from which we extracted
the most severe charge (on an ordinal scale,

with public disorder offenses being the least
severe; followed by violation of probation or
parole or failure to appear; and drug- or
alcohol-related, property, and person or violent
offenses being the most severe). We approxi-
mated an “offending specification” as the mean
number of arrests per individual by offense
classification. We also generated an offending
rate, defined as the number of arrests per time
under observation less the time spent incar-
cerated in a facility.

CJ risk scores are often used to estimate
actuarial criminogenic risk and predict future
related CJ involvement on the basis of a num-
ber of individual demographic and support
factors and history of offending.36---38 Standard
of practice is for courts to use these scores in
sentencing decisions. We adapted a salient
factor estimate of CJ risk based on the Level
of Services Inventory—Revised scale38 score
during the observation period. We calculated
scores by assigning 1 point to each of the
following mutually exclusive factors:

1. having 2 or more arrests,
2. having a violation of conditional terms

(i.e., violation of probation or parole or
failure to appear),

3. having 2 incarcerations (2 points if ‡3),
4. having an escape charge,
5. ever having had a drug- or alcohol-related

offense,
6. ever having had 3 or more charges on

a single arrest, and
7. having the total days incarcerated within

the sample’s middle tertile (2 points if
highest tertile).

Time: 

Individuals: 

Incarceration Periods: 

Criminal Offenses:          XX             X     XXX 

Measurement of 
HIV Viral Load:

X X X X X

FIGURE 1—Data sources for a sample participant and levels of analysis: Connecticut

Department of Corrections, 2005–2012.
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For individuals without any available offense
information (26% of sampled men and 27%
of sampled women), we assigned 0 points for
each offense-related factor because we assumed
that minor offenses would be more likely to be
missing from a correctional database designed
to manage the custodial population. Points were

summed, and a sample distribution histogram
defined the lowest score range as 0 to 1, the
middle as 2 to 3, and the highest as more than 3.
When individuals with missing offense data
were alternately removed from the analysis, the
sample distribution of the CJ risk score and
modeling results remained relatively unchanged.

We determined HIV treatment outcomes
and characteristics from laboratory and phar-
macy data. CD4 and viral load variables were
analyzed continuously on intake and release;
viral suppression was analyzed as a dichoto-
mous variable. ART regimen was examined at
the times of entry and release and was defined

TABLE 1—Descriptive Characteristics of HIV-Infected Individuals and Incarceration Periods, Stratified by Sex: Connecticut Department of

Corrections, 2005–2012

Characteristics

Total Sample (n = 1089, No.

Incarceration Periods = 2080)

Men (n = 866, No.

Incarceration Periods = 1619)

Women (n = 223, No.

Incarceration Periods = 461) Pa

Age, y, mean 6SD 42.6 68.4 43.3 68.5 40.2 67.1 < .001

Race/ethnicity, no. (%) < .001

Non-Hispanic White 218 (20.0) 149 (17.1) 69 (31.0)

Non-Hispanic Black 515 (47.3) 411 (47.5) 104 (46.6)

Hispanic 351 (32.2) 303 (35.0) 48 (21.5)

Other 5 (0.5) 3 (0.4) 2 (0.9)

Married, no. (%) 179 (16.4) 149 (17.2) 30 (13.5) .18

Dependent children, no. (%) .21

None 400 (36.7) 310 (35.8) 90 (40.4)

‡ 1 689 (63.3) 556 (64.2) 133 (59.6)

Education, no. (%) .28

£ high school 502 (46.1) 392 (45.3) 110 (49.3)

> high school 587 (53.9) 474 (54.7) 113 (50.7)

Ever had medical insurance on entry, no. (%) 194 (17.8) 79 (9.1) 115 (51.6) < .001

No. of incarceration periods/person, mean 6SD 1.9 61.4 1.9 61.4 2.1 61.4 .06

Incarceration duration, d < .001

Mean 6SD 330.1 6473.4 368.1 6510.6 196.8 6269.7

Median (IQR) 166.5 (304) 182 (383) 96 (222)

Interfacility transfers, no. (%) .05

0 1954 (93.9) 1512 (93.4) 442 (95.9)

‡ 1 126 (6.1) 107 (6.6) 19 (4.1)

Time spent in community between incarceration periods, db

Mean 6SD 325.9 6357.7 323.1 6353.3 334.6 6317.9 .3

Median (min, max) 194.5 (1, 2069) 190.5 (1, 2069) 208 (5, 2064) .68

Intake year, no. (%) < .001

2005–2007 1025 (49.3) 759 (46.9) 266 (57.7)

2008–2010 803 (38.6) 655 (40.5) 148 (32.1)

2011–2012 252 (12.1) 205 (12.7) 47 (10.2)

Discharge status, no. (%) .22

Probation or parole 679 (32.6) 533 (32.9) 146 (31.7)

Release 1384 (66.6) 1070 (66.1) 314 (68.1)

Death 17 (0.8) 16 (1.0) 1 (0.2)

Reincarceration ratec .006

Mean 6SD 0.63 60.92 0.67 61.0 0.47 60.38

Median (IQR) 0.41 (0.50) 0.42 (0.52) 0.38 (0.40)

Note. IQR = interquartile range. The sample size was n = 1089 individuals and n = 2080 incarceration periods.
aCalculated using Student t test for continuous variables and v2 test for categorical variables unless otherwise noted.
bFor individuals with ‡ 1 incarceration during the observation period.
cBy Wilcoxon rank sum.
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by its components in terms of mutually exclusive
categories, as previously described.14,16 We fur-
ther characterized ART regimen in terms of
calculated daily pill burden (based on included
components and dosing strategy) and mode of
medication administration, as previously de-
scribed.14 We also examined whether individ-
uals were ever prescribed ART as directly
observed therapy during the observation period.

Medical and psychiatric severity scores are
generated on intake by nursing staff as part of
standard custodial procedure and classified
on a scale ranging from 1, indicating no issues,
to 5, indicating 24-hour nursing needs in a
specialized unit. We grouped documented
prescription of psychiatric and other medica-
tions by indicated condition and coded each
category dichotomously. Diagnoses or diag-
nostic codes were not available in the elec-
tronic records, limiting available comorbidity
data to conditions that were identified and
treated, based on pharmacy records. A comor-
bidity score was generated for each individual
participant, representing the sum total number
of comorbidities (other than HIV) for which
each participant was ever prescribed medication
during any observed incarceration period, as
shown in Table 2. Categories were mutually
exclusive, and we analyzed the comorbidity
score as a continuous variable.

Statistical Analysis

A sex-stratified descriptive analysis charac-
terized individuals, incarceration periods,
criminal offense charges, and treatment char-
acteristics and outcomes, using the Student t
test or the Wilcoxon rank-sum test to compare
continuous variables and the v2 test for cate-
gorical variables. We modeled entry viral
suppression using logistic regression with ran-
dom effects (generalized linear mixed models)
to account for clustered data among individ-
uals. Models were stacked: model 1 included
only key demographic characteristics (age,
race/ethnicity, and education); model 2 in-
cluded demographics and the CJ risk score;
model 3 included demographics, the CJ risk
score, and key information on medical and
psychiatric comorbidities (entry ART regimen
and comorbidity score); in model 4, all vari-
ables for which P< .1 in the bivariate analy-
ses were entered into a multivariable model
stepwise to achieve the most parsimonious

model; and model 5 included only key modi-
fiable characteristics. We compared model fit
on Akaike and Bayesian information criteria
and generated separate models for men and for
women. We performed all analyses using SAS
version 9.3 (SAS Institute, Cary, NC).

RESULTS

The final sample of 1089 HIV-infected
prisoners and jail detainees with 2080 incar-
ceration periods included 866 (79.5%) men
with 1619 incarcerations and 223 (20.5%)

TABLE 2—Characteristics of Criminal Offense Charges, Stratified by Sex: Connecticut

Department of Corrections, 2005–2012

Criminal Offense Charges

Total Sample

(n = 3242) Men (n = 2631) Women (n = 611) Pa

Classification, no. (%) < .001

Misdemeanors 1322 (40.8) 1014 (38.5) 308 (50.4)

Felonies 1235 (38.1) 1045 (39.7) 190 (31.1)

Not classified 685 (21.1) 572 (21.7) 113 (18.5)

Crime against persons, no (%) 463 (14.3) 401 (15.2) 62 (10.1) < .001

Crime against property, no (%) 981 (30.3) 794 (30.2) 187 (30.6)

Drug- or alcohol-related crime, no. (%) 624 (19.3) 530 (20.1) 94 (15.4) .04

Possession or purchasing 318 (51.0) 261 (49.3) 57 (60.6)

Manufacturing or sale 176 (28.2) 150 (28.3) 26 (27.7)

Driving while Intoxicated 130 (20.8) 119 (22.5) 11 (11.7)

Public disorder, no. (%) 1032 (31.8) 777 (29.5) 255 (41.7) < .001

Violation of probation or parole 327 (31.7) 261 (33.6) 66 (25.9)

Prostitution 70 (6.8) 14 (1.8) 56 (22.0)

Failure to appear 259 (25.1) 172 (22.1) 87 (34.1)

Other or escape 376 (36.4) 330 (42.4) 46 (18.0)

Other types, no (%) 142 (4.4) 129 (4.9) 13 (2.1)

Most severe arrest < .001

No. 2111 1717 394

Persons, no. (%) 368 (17.4) 319 (18.6) 49 (12.4)

Property, no. (%) 761 (36.0) 618 (36.0) 143 (36.3)

Drug or alcohol-related, no. (%) 511 (24.2) 435 (25.3) 76 (19.3)

Violation of conditional terms,b no. (%) 118 (5.6) 82 (4.8) 36 (9.1)

Other public disorder, no. (%) 353 (16.7) 263 (15.3) 90 (22.8)

No. of arrests per individual, by class, mean 6SD

Total 4.06 63.3 4.13 63.3 3.77 63.1 .21

Persons 0.58 61.0 0.63 61.1 0.38 60.8 .001

Property 1.23 61.95 1.25 62.0 1.15 61.9 .59

Drug or alcohol-related 0.78 61.2 0.83 61.2 0.58 60.9 .003

Public disorder 1.47 61.7 1.42 61.7 1.65 61.6 .12

Arrest frequency per year .006

Mean 6SD 0.45 60.4 0.47 60.4 0.38 60.3

Median 0.31 0.32 0.27

CJ risk score, no. 1089 866 223 .03

Lowest range, no. (%) 257 (23.6) 189 (21.8) 68 (30.5)

Middle range, no. (%) 400 (36.7) 329 (38.0) 71 (31.8)

Highest range, no. (%) 432 (39.7) 348 (40.2) 84 (37.7)

Note. CJ = criminal justice.
aCalculated using Student t test for continuous variables and v2 test for categorical variables unless otherwise noted.
bViolation of conditional terms includes violation of probation or parole and failure to appear.
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women with 461 incarcerations. As shown in
Table 1, compared with men, women were
significantly more likely to be younger and to
have medical insurance on entry; a greater
proportion of women than men were non-
Hispanic White. Overall, women’s incarcera-
tions were shorter than men’s, and they were
less likely to be reincarcerated, but we found
no significant sex differences in terms of num-
ber of incarceration periods per person, inter-
facility transfers, time spent in the community,
or discharge status.

Consistent with national data,39 criminal
offense charges differed significantly by sex
(Table 3). Compared with 2631 offense
charges levied against men, the 611 charges
against women were significantly less fre-
quently for violent person crimes and more
often for public disorder offenses, the majority
of which involved prostitution or technical
violation of probation or parole. Although men
and women were nearly equally likely to have
drug- or alcohol-related offenses, women’s
charges more often involved drug possession
or purchase with intent to use. The arrest rate
for women was also significantly lower than
that for men.

Main sex-stratified HIV treatment outcomes
are depicted in Table 2. Although men and
women were equally likely to have viral sup-
pression on entry, women were significantly
more likely to achieve viral suppression pre-
release, despite insignificant differences be-
tween sexes in terms of entry ART regimen
or ART daily pill burden (data not shown). A
minority of ART regimens were switched
during incarceration (data not shown). When
examined by incarceration period, men more
often had ART continuously self-administered,
but men and women were equally likely to
have ever been prescribed ART as directly
observed therapy during any observed incar-
ceration period. Women had higher mean
intake psychiatric severity scores and were
1.7 times as likely as men to ever have been
prescribed antidepressant medications during
incarceration. Overall, women had a signifi-
cantly greater number of non-HIV treated
comorbidities than men, the majority of which
were mood disorders. When analyzed as
continuous variables, comorbidity and CJ risk
scores had no significant direct correlation
for either men or women (data not shown).

We modeled entry viral suppression for
1532 incarceration periods involving 824
unique men (Table 4). In the best-fit model
by stepwise selection (model 4), the adjusted
odds of having viral suppression on entry were
positively correlated with older age, increasing
comorbidity score, and more contemporary
intakes. Black and Hispanic men were signifi-
cantly less likely than White men to have viral
suppression on entry, and individuals with
the highest calculated CJ risk were half as likely
as those with the lowest CJ risk score to have
viral suppression on entry.

We modeled entry viral suppression sepa-
rately for 454 incarceration periods involving
219 unique women (Table 5). In the best-fit
model (model 1) that included only demo-
graphic characteristics, each increasing year of
age was associated with a 10% increased odds
of having viral suppression on entry. Other-
wise, among women, viral suppression was
not directly associated with our measure of CJ
risk, ART regimen, or medical or psychiatric
comorbidity. When only modifiable character-
istics were included as possible covariates in
model 5, women’s entry viral suppression was
directly associated with increasing comorbidity
score and shorter incarceration duration.

DISCUSSION

In this retrospective longitudinal cohort of
1089 prisoners and jail detainees with HIV
on ART with 2080 incarceration periods span-
ning more than 7 years, we identified key
differences between the sampled men and
women in terms of major CJ characteristics and
HIV treatment outcomes. Compared with men,
women were detained for significantly shorter
periods and had lower calculated criminogenic
risk. Men and women entered the CTDOC with
similar levels of viral suppression, reflective
of their (suboptimal) community HIV treatment,
but a higher proportion of women achieved viral
suppression during incarceration, despite
women having a higher burden of medical and
psychiatric comorbidities. Findings illuminate
the need for gender-informed HIV treatment
strategies that can achieve maximal effectiveness
among CJ-involved PLWHA.

By incorporating, for the first time to our
knowledge, an in-depth examination of crimi-
nal offense charges and HIV-related health

outcomes, we uncovered some striking con-
trasts between men and women. Specifically,
women were significantly more likely than
their male counterparts to be charged with
public disorder offenses, the majority of which
were for prostitution or violation of conditional
terms. These lower level charges might serve
as a targeted opportunity to effectively engage
these women in communities and better align
safety goals related to correctional supervision
(i.e., probation or parole) with public health
goals related to retention in HIV care and ART
adherence. This specific finding would other-
wise have been missed in most analyses that
rely more broadly on incarceration data to
reflect the extent of CJ involvement.

Overall, compared with national data from
the Bureau of Justice Statistics, violent crimes
(including murder, rape and sexual assault,
robbery, and assault) were markedly lower
in this cohort of PLWHA (15% vs 54% for
men and 10% vs 37% for women).39 As has
been shown elsewhere,40 PLWHA are more
likely to be incarcerated for minor offenses,
especially those that can be more effectively
addressed in the community.41

Community-based strategies have the addi-
tional benefit of reducing public spending
because incarceration, especially of patients
with multiple medical and psychiatric comor-
bidities, is expensive, and conditions are more
cost effectively addressed in community set-
tings.42 Community-based alternatives to in-
carceration strategies, which include drug and
mental health courts, have key public policy
implications for curbing the United States’
astronomical incarceration rate. Existing evi-
dence has suggested that drug court participa-
tion significantly reduces relapse to substance
use and rates of criminal behavior and durably
and cost-effectively improves overall quality
of life.43 Little to no data are available, how-
ever, on the effects of drug courts on health
outcomes, leading some to suggest that drug
courts lack transparency or are not sufficiently
health centered.44 Rather than exclude indi-
viduals with co-occurring disorders, which is
common practice,45 drug courts will be maxi-
mally effective when they align public safety
and public health by incorporating treatment of
other medical and social comorbidities such as
HIV, psychiatric disorders, and homelessness.
This shift will likely preferentially affect women
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TABLE 3—Treatment and Outcomes of HIV and Other Comorbidities During Incarceration, Stratified by Sex: Connecticut Department of

Corrections, 2005–2012

Characteristics

Total,a No. (%)

or Mean 6SD

Men,b No. (%)

or Mean 6SD

Women,c No. (%)

or Mean 6SD P

HIV treatment and outcomes

HIV viral suppressiond

On entry 650 (32.7) 516 (33.7) 134 (29.5) .1

On release 769 (70.6) 621 (68.7) 148 (80.0) .002

CD4 count

On entry 344.5 6234.6 341.9 6235.2 353.4 6237.0 .36

On release 449.6 6272.6 448.3 6277.5 456.0 6247.8 .73

No. of individuals ever prescribed DOT 582 653.4 454 652.4 128 657.4 .18

Type of medication administratione < .001

Never DOT 794 (72.9) 682 (75.4) 112 (60.5)

Transitional DOT 18 (1.7) 16 (1.8) 2 (1.1)

Continuous DOT 25 (2.3) 15 (1.7) 10 (5.4)

Transitional SAT 252 (23.1) 191 (21.1) 61 (33.0)

Entry ART regimen

PI-based 970 (48.8) 750 (49.0) 220 (48.5) .85

nNRTI-based 730 (36.8) 554 (36.2) 176 (38.8) .31

FDC 240 (12.1) 196 (12.8) 44 (9.7) .08

NRTI- based 197 (9.9) 155 (10.1) 42 (9.3) .59

INSTI 59 (3.0) 50 (3.3) 9 (2.0) .16

Other 30 (1.5) 23 (1.5) 7 (1.5) .95

Medical and psychiatric comorbidities

Intake medical severity 3.4 60.8 3.4 60.8 3.4 60.7 .77

Intake psychiatric severity 2.8 61.3 2.8 61.3 3.1 60.9

Individuals ever prescribed

Antipsychotic 216 (19.8) 166 (19.2) 50 (22.4) .28

Antidepressant 446 (41.0) 311 (35.9) 135 (60.5) < .001

Both antipsychotic and antidepressant 164 (15.1) 123 (14.2) 41 (18.4) .12

Individuals ever prescribed medications related to:

Hypertension 371 (34.1) 314 (36.3) 57 (25.6) .003

Diabetes 126 (11.6) 114 (13.2) 14 (6.3) .004

Dyslipidemia 117 (10.7) 103 (11.9) 14 (6.3) .02

Seizure disorder 178 (16.4) 144 (16.6) 34 (15.3) .62

Herpes simplex virus 213 (19.6) 156 (18.0) 57 (25.6) .01

Asthma 229 (21.0) 146 (16.9) 83 (37.2) < .001

Neuropathy 44 (4.0) 25 (2.9) 19 (8.5) < .001

HCV 20 (1.8) 18 (2.1) 2 (0.9) .4

Opioid dependence 94 (8.6) 68 (7.9) 26 (11.7) .07

Pregnancy 13 (1.2) . . . 13 (5.8) . . .

Comorbidity score 1.9 61.7 1.8 61.6 2.3 61.6 < .001

Note. ART = antiretroviral therapy; DOT = directly observed therapy; FDC = fixed-dose combination; INSTI = integrase strand transfer inhibitor; nNRTI = non-nucleoside reverse transcriptase inhibitor;
NRTI = nucleoside reverse transcriptase inhibitor; PI = protease inhibitor; SAT = self-administered therapy.
aThe sample size was n = 1089 individuals and 2080 incarceration periods.
bThe sample size was n = 866 men and 1619 incarceration periods.
cThe sample size was n = 223 women and 461 incarceration periods.
dNot all incarceration periods had viral loads available for both entry and release, so the percentage is the number with viral suppression/the number with available viral load on entry or on release,
respectively.
eNot all pharmacy prescriptions specified whether the medication was provided as DOT or SAT, so the denominator is based on the available information.
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who, as shown here, experience a significantly
higher burden of comorbidity than men. In-
stead of using drug courts to off-load prisons,
alternatives to incarceration strategies can be
leveraged to help stabilize chaotic lives in
a more effective and enduring way than im-
prisonment, in which HIV treatment outcomes
are temporarily optimized, then deteriorate
rapidly after release.14,16

Previous published literature from the crim-
inology and legal fields has suggested that

individuals with untreated medical comorbid-
ities are more likely to commit crimes and
ultimately become CJ involved. In a study of
915 offenders in Canada, for example, diabetes
was twice as prevalent as in the general pop-
ulation, was mostly undiagnosed or untreated at
the time of offense, and was most frequent
among violent and sex offenders whose victims
were children.33 From a legal perspective, un-
controlled diabetes has historically been con-
sidered a disease of the mind and within the

scope of the insanity defense,46 although the
association between medical comorbidity se-
verity and criminality or aggression has more
recently been suggested in relation to epi-
lepsy,47 dyslipidemia,48 and other diseases,
mostly in men. Missing from these studies has
been consideration of race/ethnicity, neighbor-
hood, and socioeconomic status as confounders
that likely contribute both to serious health
disparities and to CJ risk.49 We found, for
example, that Black and Hispanic men were
significantly less likely than their White coun-
terparts to have viral suppression on entry. Even
after we controlled for these potential con-
founders in multivariable models, however, men
with the highest levels of CJ risk were consis-
tently and least likely to have viral suppression.

Our findings suggest that the association,
though not causative, between CJ risk and poor
health outcomes extends to include HIV. Un-
like diabetes or epilepsy, HIV is a chronic
disease that is generally asymptomatic. HIV
differs from other chronic diseases in a more
important way because when it is inadequately
treated and viral suppression is not achieved,
the virus can be transmitted to others in the
setting through risk behaviors.50 We identify
here a population of PLWHA who are disen-
gaged from major systems of health care and
social support, putting them at higher risk of CJ
involvement and suboptimal HIV treatment
outcomes. Criminogenic risk and HIV viral
suppression are each modifiable characteristics
amenable to targeted interventions. Correc-
tional community supervision—that is, proba-
tion or parole—may provide an opportunity
for intervention from both public health and
public safety perspectives. Costs and criminal
behaviors decrease when people can be suc-
cessfully maintained in the community.

For women in this cohort, the array of
available data was insufficient to fully explain
viral suppression on entry using various ana-
lytical methods. Although the smaller sample of
women may have underpowered our analyses,
we suspect instead that a number of unmea-
sured confounders may have biased results
toward the null. Women’s pathways to sub-
stance use, criminality, and incarceration, un-
like those of their male counterparts, are more
often related to lack of social or economic
capital.51---54 Thus, for women, CJ risk is most
strongly associated with comorbid conditions

TABLE 4—Correlates of Viral Suppression on Entry Among Men: Connecticut Department of

Corrections, 2005–2012

Covariate

Model 1, AOR

(95% CI)

Model 2, AOR

(95% CI)

Model 3, AOR

(95% CI)

Model 4, AOR

(95% CI)

Age (continuous) 1.06* (1.04, 1.09) 1.06* (1.04, 1.09) 1.06* (1.03, 1.08) 1.05* (1.02, 1.07)

Race/ethnicity

Non-Hispanic White (Ref) 1.00 1.00 1.00 1.00

Non-Hispanic Black 0.31* (0.18, 0.52) 0.30* (0.18, 0.51) 0.32* (0.19, 0.53) 0.35* (0.21, 0.58)

Hispanic 0.35* (0.20, 0.61) 0.35* (0.20, 0.60) 0.35* (0.21, 0.61) 0.37* (0.22, 0.62)

Education

£ high school (Ref) 1.00 1.00 1.00 . . .

> high school 0.84 (0.57, 1.23) 0.83 (0.37, 1.03) 0.83 (0.57, 1.21) . . .

CJ risk score

Lowest range (Ref) 1.00 1.00 1.00

Middle range . . . 0.82 (0.48, 1.41) 0.75 (0.44, 1.27) 0.81 (0.47, 1.39)

Highest range . . . 0.62 (0.37, 1.03) 0.55* (0.33, 0.92) 0.49* (0.29, 0.82)

Entry ART regimen

PI based . . . . . . 0.35 (0.11, 1.13)

nNRTI based . . . . . . 0.47 (0.14, 1.57)

FDC 0.59 (0.34, 1.00) 0.63 (0.38, 1.03)

NRTI only . . . . . . 0.34 (0.10, 1.18)

INSTI . . . . . . 1.27 (0.30, 5.43) 2.11 (0.87, 5.14)

Comorbidity score . . . . . . 1.11* (1.00, 1.24) 1.13* (1.01, 1.26)

Incarceration period by intake year

2005–2007 (Ref) . . . . . . . . . 1.00

2008–2010 . . . . . . . . . 2.13* (1.52, 2.97)

2011–2012 . . . . . . . . . 2.83* (1.74, 4.58)

Medical insurance on entry

Yes (Ref) . . . . . . . . . 1.00

No . . . . . . . . . 0.56 (0.31, 1.03)

AIC/BIC 1815.79/1844.06 1815.77/1853.46 1806.90/1872.86 1788.45/1835.57

Note. AOR = adjusted odds ratio; AIC = Akaike information criterion; ART = antiretroviral therapy; BIC = Bayesian information
criterion; CI = confidence interval; CJ = criminal justice; DOT = directly observed therapy; FDC = fixed-dose combination;
INSTI = integrase strand transfer inhibitor; nNRTI = nonnucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse
transcriptase inhibitor; PI = protease inhibitor; SAT = self-administered therapy. Model 1 includes demographic character-
istics only (age, race/ethnicity, education); model 2 includes demographics and CJ risk; model 3 includes demographics, CJ
risk, and HIV and other comorbidity severity; model 4 includes all covariates for which P < .1 on bivariate association,
followed by stepwise selection. The sample size was n = 824 individuals and n = 1532 incarceration periods.
*P < .05.
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and involvement in sex work as well as related
partner dependency, partner violence,26 and
homelessness—factors that were not well rep-
resented or measured in the databases we used.

Compared with CJ-involved men, CJ-involved
women have a higher prevalence of unrecog-
nized or untreated psychiatric and substance
use disorders,55 which may contribute to their

criminal behavior. To disentangle this associa-
tion, we first have to understand the extent to
which untreated comorbidities in the commu-
nity contribute to the relatively low proportion
of women with viral suppression on entry into
the CJ setting,19 and develop detailed assess-
ments during incarceration and after release.
We have previously reported that women

released from jail were significantly more likely
than men to report ongoing cocaine use and
were half as likely as men to sustain viral
suppression 6 months after release.19

Given the synergistic effect of substance use,
violence, psychiatric disorders, and social in-
stability on HIV-related health outcomes of
CJ-involved women, sex-specific and culturally

TABLE 5—Correlates of Viral Suppression on Entry Among Women: Connecticut Department of Corrections; 2005–2012

Covariate Model 1, AOR (95% CI) Model 2, AOR (95% CI) Model 3, AOR (95% CI) Model 4, AOR (95% CI) Model 5, AOR (95% CI)

Age (continuous) 1.10* (1.04, 1.17) 1.10* (1.04, 1.17) 1.09* (1.03, 1.16) 1.09* (1.03, 1.15) . . .

Race/ethnicity

Non-Hispanic White (Ref) 1.00 1.00 1.00 . . . . . .

Non-Hispanic Black 1.17 (0.50, 2.71) 1.15 (0.49, 2.69) 1.18 (0.35, 3.28) . . . . . .

Hispanic 1.11 (0.37, 3.30) 1.11 (0.37, 3.31) 1.08 (0.50, 2.81) . . . . . .

Education

£ high school (Ref) . . . . . . . . . . . . . . .

> high school 0.75 (0.35, 1.60) 0.96 (0.43, 2.14) 0.79 (0.37, 1.69) . . . . . .

CJ risk score

Lowest range (Ref) . . . 1.00 1.00 . . . 1.00

Middle range . . . 0.68 (0.25, 1.89) 0.60 (0.21, 1.71) . . . 0.80 (0.30, 2.12)

Highest range . . . 0.71 (0.29, 1.75) 0.59 (0.22, 1.56) . . . 0.57 (0.23, 1.42)

Entry ART regimen

PI-based . . . . . . 0.56 (0.06, 4.88) . . . . . .

nNRTI-based . . . . . . 0.35 (0.04, 3.29) . . . . . .

FDC . . . . . . 2.02 (0.71, 5.77) . . . . . .

NRTI only . . . . . . 0.43 (0.04, 4.40) . . . . . .

INSTI . . . . . . 1.02 (0.05, 19.21) . . . . . .

Comorbidity score . . . . . . 1.13 (0.89, 1.43) . . . 1.24* (0.98, 1.56)

Incarceration period by intake year

2005–2007 (Ref) . . . . . . . . . 1.00 . . .

2008–2010 . . . . . . . . . 1.67 (0.90, 3.09) . . .

2011–2012 . . . . . . . . . 2.03 (0.77, 5.35) . . .

Medical insurance at entry

Yes (Ref) . . . . . . . . . . . . 1.00

No . . . . . . . . . . . . 0.72 (0.27, 1.91)

Time incarcerated, mo . . . . . . . . . . . . 0.96* (0.92, 1.00)

Discharge status

Conditional release (Ref) . . . . . . . . . . . . 1.00

Release/death . . . . . . . . . . . . 0.97 (0.48, 1.94)

Ever prescribed DOT

No (Ref) . . . . . . . . . . . . 1.00

Yes . . . . . . . . . . . . 0.81 (0.39, 1.68)

AIC/BIC 516.39/536.67 519.67/546.70 527.26/574.58 516.69/543.73 537.90/568.40

Note. AIC = Akaike information criterion; AOR = adjusted odds ratio; ART = antiretroviral therapy; BIC = Bayesian information criterion; CI = confidence interval; CJ = criminal justice; DOT = directly
observed therapy; FDC = fixed-dose combination; INSTI = integrase strand transfer inhibitor; nNRTI = nonnucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor;
PI = protease inhibitor. Model 1 includes demographic characteristics only (age, race/ethnicity, education); model 2 includes demographics and CJ risk; model 3 includes demographics, CJ risk, and
HIV and other comorbidity severity; model 4 includes all covariates for which P < .1 on bivariate association, followed by stepwise selection; model 5 includes only modifiable characteristics. The
sample size was n = 219 individuals and n = 454 incarceration periods.
*P < .05.
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relevant interventions will incorporate a syn-
demic approach that collectively addresses social
and medical conditions.23,56 Although several
previous syndemic HIV prevention interven-
tions have been described,57---59 lack of sustain-
ability remains a major concern.60 To maximize
immediate and durable benefits for health and
CJ outcomes, evidence-based interventions could
be adapted and incorporated into existing struc-
tural systems, such as probation and parole.61

Limitations

Although this retrospective cohort study
provides important new insight into multidi-
mensional and sex-specific factors affecting
prisoner health, analyses were necessarily re-
stricted by available data. In some cases, unva-
lidated scales were used, either because they are
routinely used by correctional systems to man-
age custodial populations and determine service
needs (e.g., intake medical or psychiatric severity
scores) or because they were calculated com-
posite scales (e.g., comorbidity score, CJ risk
score) that required imputations for missing
data. Although we used all available data to
sufficiently represent offense history, we could
not account for federal offense charges or
charges acquired out of state that may have
affected outcomes, though we suspect this rep-
resented a minority of the sample; community-
based data on health outcomes or service
utilization were also not available. Our findings
likely overestimate the proportion of inmates
withHIVwho achieve viral suppression because
data were restricted only to those diagnosed
and prescribed ART. Finally, generalizability
might be limited to this state’s correctional
health system, though we suspect, given the
large sample size and long period of obser-
vation, that critical issues raised here are
likely relevant to other systems of CJ and
health care delivery.

Conclusions

To our knowledge, from the largest con-
temporary cohort of HIV-infected inmates on
ART, women’s incarceration and HIV treat-
ment outcomes differed in critical and dynamic
ways from men’s, providing insight into
addressing sex-related health disparities.
Women’s higher prevalence of nonviolent of-
fenses and increased medical and psychiatric
comorbidities, especially treatable substance

use disorders, supports alternatives to incar-
ceration strategies to holistically provide
treatment. Interventions for HIV-infected CJ
populations should be sex specific to effec-
tively align health and justice goals. j
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