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New York City remains the epicenter of the
HIV epidemic in the United States, with more
people living with HIV/AIDS than in any other
region in the country.1---3 AIDS case rates in
New York City are nearly 3 times the national
average, and HIV remains a leading cause of
death for residents.1 The New York City jail
system, the second largest in the country with an
average daily census of about 12 500, is com-
prised of 12 jails with 9 active jails on Rikers
Island and 3 local borough detention centers
(Bronx, Brooklyn, and Manhattan). Demographi-
cally, the jail population mirrors that of New York
City communities hit hardest by the HIV epi-
demic, with much of the jail population coming
from the same communities most affected by HIV
and other health and socioeconomic disparities.4

A 2006 blinded serosurvey by the New York
City Department of Health and Mental Hygiene
(DOHMH) found that approximately 5% of the
New York City jail population (4.7% of men and
9.8% of women) was infected with HIV.5 In 2011,
3.5% of those admitted to a jail in New York
City self-disclosed as being HIV positive at their
medical intake or at subsequent encounters
with DOHMH staff, and another 1.1% were
identified through an opt-in HIV testing program.

All people detained for at least 24 hours in
New York City jails receive a medical intake,
which includes a medical and mental health
screening. Medical and mental health care and
transitional care planning services in New York
City jails are overseen by DOHMH’s Correc-
tional Health Services (CHS). In accordance
with the National HIV/AIDS Strategy, the HIV
Continuum of Care Model instituted by CHS
includes discharge planning services for people
living with HIV/AIDS.6 In NewYork City jails, this
service is provided by Transitional Health Care
Coordination (THCC), part of CHS. THCC staff
provides discharge and care coordination plans
which include referrals for community-based

primary care, case management, and other
social services for HIV-positive detainees. For
a more detailed description of the THCC pro-
gram, see Jordan et al.7

Given that most jail detainees return to their
communities, jail settings can present an op-
portunity for public health interventions and
provide clinicians the opportunity to reengage
with patients who had fallen out of care in the
community.8---10 For some people living with
HIV/AIDs, the correctional setting may be
the first time they receive care for their HIV
infection.11 Yet continuity of care following
release remains a challenge. A study of people
living with HIV/AIDs released from prison in
Texas found that only a fraction filled their
antiretroviral therapy (ART) prescriptions
within the first 10 days of release and less than
one third did so within the first 60 days.12

However, having a transitional care plan pre-
pared prior to release, coupled with case
management, has been found to facilitate
continuity of care.13,14 Spaulding et al. found
that meeting with an HIV provider within
30 days of release from jail was associated with

having an undetectable viral load 6 months
after release from jail.15

In 2007, the DOHMH received a grant from
the Health Resources and Services Adminis-
tration’s Special Projects of National Signifi-
cance (SPNS) to participate in the “Enhancing
Linkages to HIV Primary Care in Jail Settings
Initiative” (EnhanceLink), a multi-site evaluation
project designed to identify HIV-positive people
in jail and link them to community-based care
following release.8,16 This article describes some
of the outcomes for the DOHMH participants
enrolled in EnhanceLink and draws on New
York City HIV surveillance data to provide
limited information on those participants who
were not seen at follow-up, but who had
HIV-related lab values reported within the
follow-up timeframe, allowing us to compare
HIV clinical markers with those who were seen
at follow-up.

METHODS

From April 2008 through May 2011, in-
carcerated persons held in New York City jails
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who self-identified as living with HIV and who
accepted offers of a discharge plan by a THCC
patient care coordinator were invited to par-
ticipate. People were eligible if they were:
18 years or older, likely to be released to the
community within 6 months, and willing to
receive medical care for their HIV infection.
Participants also consented to receive case
management services from 1 of 3 subgrantee
community-based organizations that con-
ducted 6-month follow-up interviews. Persons
newly diagnosed with HIV or who were re-
ceiving mental health discharge planning dur-
ing their jail stay were excluded because they
were eligible for discharge planning services
from other DOHMH programs. Once eligibility
was determined, the patient care coordinator
obtained consent and administered a paper-
based baseline survey in either English or
Spanish. Participants received a $20 deposit to
their jail commissary account for their time
and needed to be released to the community
prior to a cut-off date to be included in the
multisite evaluation. Participants included in
the multisite evaluation who were not seen for
a follow-up interview were considered lost to
follow-up.

Demographic information (name, birth date,
gender, and race), along with their New York
State ID number (used by the criminal justice
system), of participants defined as lost to
follow-up were provided to DOHMH’s Bureau
of HIV/AIDS Prevention and Control (BHIV)
for matching with New York City HIV surveil-
lance data to determine what percentage of
those lost to follow-up had follow-up HIV
labs after their release from jail, to inform the
local program evaluation. Participants were
considered lost to follow-up (n = 191) if they
were eligible for but did not complete
a follow-up interview. To be eligible for follow-up,
participants needed to have been released from
jail or prison and in the community long enough
to have received community-based care and
services, and reside in the New York City area.

The information shared is already captured
by BHIV because all HIV-related laboratory
results in New York City are reported to BHIV,
which maintains the New York City HIV/AIDS
Surveillance registry. Because of variations
in lab reporting and the time frame of interest,
the limit for undetectable HIV viral load was
set to less than 400 copies. The registry is

a repository of all HIV-related lab data in New
York City reported to DOHMH for surveillance
purposes. Access is strictly limited to BHIV
staff that work with the surveillance registry
data. After matching identifying information,
BHIV staff reported the number of participants
lost to follow-up who had HIV-related labora-
tory test results, post-release in aggregate form,
maintaining the confidentiality of client-level
data. The multisite evaluation follow-up had
a 60-day window centered on the 6-month
target date. Because people might have had
their blood drawn for HIV labs prior to meeting
with a clinician, the time frame for follow-up
lab data were broadened to 4 to 7 months
post-release.

Measures

Baseline survey data included client demo-
graphic characteristics, housing stability and
food insecurity, medical care and emergency
department utilization, HIV care and treatment
history. Housing and food insecurity were de-
termined by asking, “In the 30 days before
your most recent incarceration: . . . did you
consider yourself to be homeless?” and “. . . was
there any time for two or more days when
you didn’t get anything, or barely anything, to
eat?” Current engagement in HIV care was
assessed by the question, “During the 30 days
before your most recent incarceration, did you
have a usual health care provider or place
where you got HIV care?” Current HIV treat-
ment was defined as “During the 7 days before
your most recent incarceration, were you
taking any HIV medications?” ART adherence
was self-reported using a visual analog scale,
ranging from 0% to 100%, labeled: “Taking
medications as prescribed what percentage of
the time?” Self-reported physical and mental
health status were assessed using the 12-item
Short-Form survey (SF-12).17,18 Current gen-
eral health assessment comes from the SF-12,
question1, which asks respondents to rate their
current health using a 5-point scale, with 1
equaling excellent and 5 equaling poor health.
HIV-related clinical data (CD4 and viral load)
and ART treatment status were collected
after release from jail and at the 6-month
interview. Blood was drawn for the first jail-
based CD4 and viral load tests at the time of
the medical intake, soon after admission to jail;
subsequent labs were drawn every 3 months,

or more often if necessary. We also asked
participants about the number of times they
were seen for care in an emergency depart-
ment in the 6 months prior to incarceration.

Analysis

Descriptive statistical analyses were per-
formed using the t-test, v2 test, or the Fisher
exact test, depending on the variable and
expected distributions. Registry staff were sup-
plied with de-identified data on the 6-month
follow-up group to allow comparisons in clinical
outcomes between those lost to follow-up and
those in the 6-month follow-up group. Mean
values, as well as categorical breakdowns for
CD4 and viral load, were provided, allowing
us to determine how many of those lost to
follow-up had CD4 counts of less than 200, as
well as the number with undetectable viral
loads. Data were analyzed using Stata 11.2
(StataCorp, College Station, TX).

RESULTS

A total of 555 participants completed base-
line surveys during their incarceration in a New
York City jail. Of those, 488 (88%) were
released in time to be included in the multisite
evaluation (Figure 1). Of those 488, 54 were
later determined to be ineligible for follow-up as
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FIGURE 1—Disposition of EnhanceLink

participants: New York, NY, 2008–2011.

RESEARCH AND PRACTICE

352 | Research and Practice | Peer Reviewed | Teixeira et al. American Journal of Public Health | February 2015, Vol 105, No. 2



a result of death, relocation, or subsequent
incarcerations with prison sentences that ex-
tended beyond the follow-up time frame. This
resulted in 434 participants who were eligible
for follow-up, of whom 243 (56%) completed
a 6-month survey the remaining 44% (n = 191)
were in the group lost to follow-up. The de-
mographic characteristics and baseline values of
the 434 enrollees, with comparisons between
6-month follow-up group and those lost to
follow-up, are shown in Table 1.

Seventy-eight percent of participants were
male, 20% female, and 2% were transgender

women. Over half (56.7%) of participants were
non-Hispanic Black, 35.5% were Latino, with
the remainder comprised of non-Hispanic
White persons (7.1%) and persons of other
races (0.7%). These numbers reflect the de-
mographics of the general population of per-
sons held in New York City jails, with the
exception of women, who comprise approxi-
mately 10% of the jail population. The mean
age at enrollment was 45 years; nearly half
(47%) had not completed high school or the
general educational development (GED). Ap-
proximately one quarter of all participants

reported being unstably housed or going
without food for 2 or more days in the 30 days
prior to their index incarceration.

Participants considered lost to follow-up
were more likely to be younger, non-Hispanic
Black, female or transgender women, and to
have reported housing instability and food
insecurity at baseline compared with those in
the 6-month follow-up group. Those lost to
follow-up were also less likely to have had
a usual medical provider in the community
prior to incarceration compared with those
seen at follow-up. Although not statistically

TABLE 1—Demographic Characteristics and Baseline Values for All Enrollees, With Comparisons Between Participants Seen at Follow-Up and

Lost To Follow-Up: New York, NY, 2008–2011

Characteristic All Enrollees, No. (%) or Mean 6SD Seen at Follow-Up, No. (%) or Mean 6SD Lost To Follow-Up, No. (%) or Mean 6SD P

Gender < .001

Male 338 (78) 208 (86) 130 (68)

Female 87 (20) 33 (13) 54 (28)

Transgender 9 (2) 2 (1) 7 (4)

Race/ethnicity .078

White 31 (7.1) 17 (7) 14 (7.3)

Black 246 (56.7) 127 (52.3) 119 (62.3)

Latino 154 (35.5) 98 (40.3) 56 (29.3)

Other 3 (0.7) 1 (0.4) 2 (1)

Age 44.8 68.0 45.5 67.6 43.8 68.7 .034

< 30 y 25 (3.5) 8 (3.3) 17 (9)

30–39 y 74 (13.1) 41 (17) 33 (17)

40–49 y 227 (49.3) 128 (52.7) 99 (52)

50–59 y 100 (30) 63 (26) 37 (19)

‡ 60 y 8 (4.1) 3 (1) 5 (3)

Education .17

< high school or GED 204 (47) 105 (43) 99 (52)

High school diploma or GED 165 (38) 97 (40) 68 (35.5)

‡ some college 65 (15) 41 (17) 24 (12.5)

Housing instability 114 (26.4) 54 (22.2) 60 (31.4) .035

Food insecurity 109 (25.3) 50 (20.7) 59 (31.9) .012

Had usual provider 363 (83.6) 211 (86.8) 152 (79.6) .043

Currently on ART 237 (54.6) 135 (55.6) 102 (53.4) .656

ART taken as directed, % of time 80.3 628.4 80.7 629.7 81.7 625.3 .774

CD4 count 383 6262 374 6263 395 6261 .422

Viral load 47 515 6159 276 54 031 6183 404 44 933 6122 638 .566

ED visits, prior 6 moa 0.67 61.4 0.60 61.2 0.77 61.6 .202

Current healthb 3.29 61.03 3.22 61.05 3.29 61.01 .475

SF-12 physical composite score 47.6 610.3 47.9 610.6 47.4 610.5 .296

SF-12 Mental Composite score 44.3 610.2 44.8 69.5 44.1 611.4 .392

Note. ART = antiretroviral therapy; ED = emergency department; GED = general equivalency diploma; SF-12 = 12-item Short-Form survey.
aSelf-reported number of times seen at ED 6 mo prior to incarceration or at 6-month follow-up interview.
bSelf-reported current health rating, with 1 = excellent, 5 = poor.
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significant, 52% of those lost to follow-up had
less than a high school level education com-
pared with 43% of those in the 6-month
follow-up group. Over half (54.6%) of the
participants reported taking ART in the week
preceding their incarceration, with no signifi-
cant differences between the 6-month follow-
up group and those lost to follow-up. No
differences in ART adherence, HIV clinical
markers, ED visits, or SF-12 scores were
observed between the 2 groups.

Among the 6-month follow-up group, the
percentage of persons on ART increased from
55.5% to 92.6% (Table 2). Self-reported ad-
herence to HIV medications for those in the
6-month follow-up group increased from
nearly 81% at baseline to 93% at 6 months
post-release. A drop in mean viral load and an
increase in the percentage with undetectable
viral load, and an increase in mean CD4 count
among those seen at follow-up support this.
The 6-month follow-up group reported signif-
icantly fewer visits to an emergency depart-
ment since their release, from 0.60 per person
in the 6 months prior to baseline, to 0.20 visits
at follow-up. Housing instability decreased
among those in the 6-month follow-up group,
going from 22% who reported being unstably
housed prior to incarceration to 4% at follow-
up. Food insecurity among this group also
decreased from 20% at baseline to less than
2% at follow-up. The 6-month follow-up group
also self-reported feeling in better general
health at follow-up compared with baseline
when asked to rate their current health.

Of the 191 clients considered lost to
follow-up whose identifying data were submit-
ted to the HIV surveillance staff, 164 (86%)
had lab data in the follow-up time frame of at
least 4 months post-release. Fifty-three (32.3%)
had lab values reported by a correctional
facility. We anticipated that some enrollees
would be reincarcerated, therefore having
follow-up labs reported by a jail or prison was
not a reason for exclusion and those clients
remain in the analyses. Not all clients had both
a CD4 and viral load test results: of the 111 in
the lost to follow-up group who had values
reported from community-based labs, 20 had
only a CD4 count, 14 only a viral load result,
and 77 (69%) had both. For those with labs
reported by a correctional facility, 48 had only
a viral load, 5 only a CD4, and none had both.

The 6-month follow-up and lost to follow-up
groups had statistically significant differences
in CD4 cell count by category at baseline, with
54.3% of the 6-month follow-up group having
a CD4 count of fewer than 350, compared with
40.8% of those lost to follow-up (Table 3).
Post-release, fewer people in the lost to
follow-up group had an undetectable viral load

(17.9%) compared with those in the 6-month
follow-up group (35.2%). Those lost to
follow-up also had a significantly greater
percentage of people with viral load catego-
rized as high (‡ 100 000 copies; 17.4%),
versus 0.5% among the 6-month follow-up
group. Similarly, the 6-month follow-up
group had more than 1.5 times as many people

TABLE 2—Comparison of Baseline Versus Follow-Up Values for Participants Seen at

Follow-Up: New York, NY, 2008–2011

Seen at Follow-Up (n = 243)

Variable Baseline % or Mean 6SD Follow-up % or Mean 6SD

CD4 count 374 6263 412 6271*

Viral load 54 031 6183 404 13 738 623 310*

Currently on ART 55.6 92.6*

ART taken as directed, % of time 80.7 93.2*

Had usual provider 86.8 92.9

ED visits, prior 6 moa 0.60 61.19 0.20 60.61*

Housing instability 22.4 4.15*

Food insecurity 20.7 1.7*

Current healthb 3.22 61.05 2.81 60.79*

SF-12 physical composite score 47.9 610.6 50.4 68.1*

SF-12 mental composite score 44.8 69.5 47.5 66.9*

Note. ED = emergency department.
aSelf-reported number of times seen at ED 6 mo prior to incarceration or at 6 month follow-up interview.
bSelf-reported current health rating, with 1 = excellent, 5 = poor.
*Significantly different from baseline numbers, with P < .05.

TABLE 3—Comparison of Clinical Data of Participants Seen at Follow-Up Versus Those Lost

to Follow-Up: New York, NY, 2008-2011

Follow-up Values

Clinical Data Seen at Follow-Up, No. (%) Lost To Follow-Up (n = 164), No. (%) P

CD4 count .14

< 200 52 (22.2) 30 (29.4)

200–349 58 (24.7) 28 (27.5)

350–499 54 (22.9) 25 (24.5)

‡ 500 71 (30.2) 19 (18.6)

Viral load level <.001

Undetectable (< 400) 80 (35.2) 25 (17.9)

Low (400–9999) 77 (33.9) 25 (17.9)

Medium (10 000–99 999) 69 (30.4) 65 (46.8)

High (‡ 100 000) 1 (0.5) 24 (17.4)

Note. Follow-up CD4 categories, 6-month follow-up group vs lost to follow-up group: v2(3, n = 337) = 5.411; P = .144.
Follow-up viral load categories, 6-month follow-up group vs lost to follow-up group: v2(3, n = 366) = 58.84; P £ .001.
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with high CD4 counts (‡ 500), yet no statisti-
cally significantly differences were observed
for post-release CD4 counts between the
2 groups.

DISCUSSION

In New York City jails, HIV-positive de-
tainees are offered comprehensive transitional
care services, which include referrals to
community-based care. This initiative enabled
us to collect detailed data on participants and
their prior engagement in care and barriers
to care, such as unstable housing, which pro-
vided us with a better picture of our partici-
pants compared with what we typically obtain
at intake. Though verification of linkage to
care and 90-day retention in care is conducted,
no further post-release assessment is typically
conducted. Participation in this SPNS project
allowed us to conduct post-release interviews
and chart reviews with clients who were re-
leased to the community, which provided us
with the opportunity to assess post-release
health outcomes. That allowed us to better
understand our clients and identify some
factors that may be associated with improved
outcomes.

Providing services to people held in jail
presents a host of challenges. Compared with
prisons, jails are relatively dynamic environ-
ments, with people going to and from court and
unpredictable release dates, which can present
challenges in providing medical care. But jail
stays also present correctional health care
workers with an opportunity to intervene and
re-engage with those individuals who have
fallen out of care.10,19---21 Reengagement in care
is particularly important for people living
with HIV who were not stably engaged in care
or fell out of care in the community. Although
current HIV treatments have resulted in re-
duced morbidity and mortality for people
living with HIV, these outcomes require con-
tinued access to treatment and engagement in
care.22,23 Many of the participants enrolled at
our site had fallen out of care prior to their
incarceration. Of those who reported taking
ART prior to incarceration, many reported
suboptimal treatment adherence levels. Poor
adherence and discontinuity in care pose risks
to health outcomes, as they can result in
viral drug resistance leading to increased viral

load and potentially limited treatment options
in the future.

We found that many of the people who were
lost to follow-up were more likely to have
reported some degree of housing and food
insecurity. However, among those lost to
follow-up, the percentage of people with jail-based
follow-up lab values is consistent with the
systemwide average recidivism rate of approx-
imately 1.4 incarcerations per person per
year.24 Although HIV-positive people held in
New York City jails are offered medical care
and treatment, continuation of care upon
release from jail remains a challenge, espe-
cially for those who were unstably housed or
not fully engaged in care prior to their in-
carceration. Housing instability is a funda-
mental barrier to successful retention in care
for most people since basic needs such as food
and housing are typically prioritized over
health care needs.25,26 An assessment of
homelessness among the EnhanceLink mul-
tisite data found that homeless individuals
were less likely to be actively engaged in care,
prescribed ART, or attain viral suppression.27

Others have documented the difficulties
HIV-positive persons face in maintaining
continuity of care when leaving jail or
prison.12,28 For those leaving jail, continuity
of care may not be as important as getting
their basic needs met and addressing more
immediate and critical concerns. Having these
needs assessed as part of the care coordina-
tion planning process would help to identify
those persons in need of transitional housing
upon release from jail.

All of the participants in this project received
transitional care coordination services while
incarcerated. Addressing all of a client’s most
pressing needs, such as housing, substance
abuse treatment, and mental health care needs
as well as referrals to primary medical care,
are core components of this approach. Althoff
et al. found that prerelease discharge planning
services delivered as part of the EnhanceLink
initiative were associated with greater retention
in community-based HIV care, and Spaulding
et al. discovered the enhancement of linkage to
care services in the initiative to be cost effec-
tive.15,29 Others who looked at factors associ-
ated with emergency department use among
HIV-positive persons released from jail found
that frequent users were less likely to have

received prerelease discharge planning ser-
vices.30 A more rigorous, randomized study,
with controls, is likely needed to better un-
derstand the impact of discharge planning
on health outcomes and service utilization.
However, our program strives to provide
services to all eligible persons living with HIV
who are held in New York City jails. Therefore
we would leave such a study to some other
jurisdiction, perhaps one where discharge
planning is being considered, but not yet
currently available.

Whenever possible, prescreening for health
insurance and enrollment into Medicaid is
conducted to facilitate continuity of care.
THCC refers people to providers and programs
that offer transitional housing, as well as resi-
dential drug treatment programs or nursing
homes for those in need. Accordingly, the
participants who were seen at follow-up
reported lower rates of unstable housing and
food insecurity at their 6-month interview
compared with their baseline interview. Those
lost to follow-up were more likely at the time
of their baseline interview to have reported
unstable housing, food insecurity, and lack
of a usual medical care provider. Combined,
those indicators suggest a greater instability in
their lives prior to landing in jail. This instability
and lack of connection to care could also
explain why those lost to follow-up were not
seen for the 6-month survey. This is consistent
with other studies which have found housing
to be a critical issue in getting people linked
to and retained in care.25,26,31---33

Limitations

Our project had several limitations, the
first being that this was an observational
study with no control group, because all par-
ticipants received transitional care services
during incarceration, making it difficult to
assess the impact of those services on health
outcomes. Second, survey data were self-
reported and may be inaccurate for questions
asking about events that occurred during
varying times prior to incarceration. Also, data
were collected during the participant’s incar-
ceration, and it is possible that certain re-
sponses, such as current general health or
questions regarding mental health status may
have been influenced by the individual’s current
state of incarceration. Finally, we relied on
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participants linking to and remaining in contact
with one of our community-based partners long
enough for our participants to be seen for
a 6-month follow-up interview.

Although we were not able to conduct
a follow-up survey with those lost to
follow-up, by collaborating with the New
York City HIV surveillance data staff, we
were able to determine if the participants lost
to follow-up had any HIV-related lab values
during the follow-up time period, which we
considered a proxy for engagement in care.
The HIV surveillance data staff found that
the majority (85%) of those lost to follow-up
had HIV-related monitoring (CD4, viral
load, or both) following their release from jail.
However, nearly a third of those lab data
were reported by a correctional facility,
indicating that many had returned to
jail following release from their index
incarceration.

If we did not have access to the surveillance
data and chose to consider all participants
with missing data, from both the 6-month
follow-up group and those lost to follow-up,
as virally unsuppressed, we would have
found that 18% of the 434 participants had
attained viral suppression. Adding the num-
ber found in the surveillance data to be
virally suppressed resulted in 24% of the
434 participants being virally suppressed.
Among those we did see at follow-up, just
over 35% had attained viral suppression,
a percentage comparable with that found
among Black persons using national HIV
surveillance data.34

CONCLUSIONS

Based on these findings, we believe that
providing HIV-infected persons appropriate
jail-based health care and transitional care
coordination services, which include a compre-
hensive discharge plan with appropriate re-
ferrals for community-based care, has a posi-
tive impact on post-release outcomes. A
comprehensive discharge plan provides a road
map for those returning to the community,
particularly for those who had fallen out of
care prior to incarceration. Linkages to care
benefit not only the individual but also the
community to which the person returns
when released from jail. If the individual is

successfully engaged and retained in care,
this can lead to improved health outcomes
not only for the individual, but for the
community as well via reduced community
viral load. Improved individual health may
also lead to fewer emergency department
and hospital-based care visits. j
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