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Abstract
Poor retention in care is associated with higher viral load (VL) results and decreased rates of viral load suppression (VS) 
in people living with HIV (PLWH). Therefore, improving retention in HIV care is a priority of national significance. The 
NC-LINK Retention Project utilized a systematic approach to identify, locate, and attempt to return to care patients who did 
not attend a clinic appointment for 6–9 months. Clinical and surveillance data were used to evaluate associations between 
patient characteristics and VL outcomes. Between January 1, 2013 and December 31, 2014, 1118 patients at participating 
clinics were identified as out-of-care and referred to retention staff. Of these, 712 (64%) were located in North Carolina. 
Patients with recent prior medical care (aPR 1.43, 95% CI 1.25, 1.66) and recent VS (aPR 1.28, 95% CI 1.16, 1.41) were 
more likely to be located. Of located patients, 58% re-engaged in care within 90 days of retention referral. Patients who 
achieved VS within 180 days were more likely to be 40–49 years (aPR 1.19 95% CI 1.01–1.40; compared with 18–29 age 
group), had insurance at their last visit (aPR 1.19 95% CI 1.01–1.77), had a care visit in the prior year (aPR 1.37 95% CI 
1.05–1.77), and had VS at the prior care visit (aPR 2.54 95% CI 1.98–3.25). Clinic-based retention efforts may be effective 
at helping PLWH decrease out-of-care periods, but prior patterns of care usage persist.
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Introduction

People living with HIV (PLWH) require long-term care 
to maximize health outcomes and achieve viral suppres-
sion (VS). Consistent engagement, or retention, in HIV 
care is one of the strongest predictors of initiating ART 
[1, 2] and achieving viral suppression for PLWH [1, 3–5]. 
Conversely, poor retention in care is associated with higher 
viral loads (VL) and decreased rates of VS for PLWH 
[1, 4, 6], as well as other adverse outcomes, including 
increased hospitalizations, development of AIDS-defining 
illnesses [2, 7, 8], and increased risk of mortality [2, 4, 9, 
10]. Therefore, improving retention in HIV care is a pri-
ority of national significance, especially in the Southern 
Region of the US, which is disproportionately impacted by 
HIV. The South possesses the highest HIV incidence rates, 
accounting for half of all new HIV diagnoses in the US, 
while having just over one-third of the country’s popula-
tion [11]. Furthermore, compared to other regions, HIV 
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and AIDS case-fatality rates are significantly higher while 
survival rates are significantly lower in the South [12, 13].

North Carolina’s population of PLWH mirrors that of 
the rest of the South. As of 2015, there were 33,388 PLWH 
in NC. However, estimates indicate that when includ-
ing those who are undiagnosed, this number was closer 
to 36,800 PLWH, of which only approximately 21,300 
were retained in care, defined as at least two care visits 
3 months apart in 1 year or demonstrating viral suppres-
sion within the year [14]. The unique social and demo-
graphic factors of the South may offer a partial explanation 
of these disparities in HIV incidence and mortality. The 
South experiences higher rates of poverty, unemployment, 
lack of health insurance, and stigma around HIV infection 
than other regions in the US, all of which may work as 
barriers to accessing HIV care [15]. The South also has a 
higher proportion of individuals with HIV living in rural 
areas [13], lacking public resources, creating a significant 
barrier to accessing and maintaining HIV care [15–17]. 
This is true in North Carolina [18], where transportation 
options are solely dependent on private resources [19]. 
In addition to lack of material resources, stigma is highly 
prevalent, and subjects reported avoiding relationships 
because they believe they are at risk of being judged if 
they disclose their HIV status. Both of these beliefs make 
it difficult to access resources that do exist [20].

Some of the most widely-used interventions to increase 
retention in care include using patient navigators, care coor-
dinators, and medical case managers to work closely with 
newly diagnosed patients and those at-risk for being out of 
care [21–24]. Prior to 2014, many of these interventions 
focused on linking and retaining newly diagnosed PLWH to 
care and most used a dedicated person(s) to staff the inter-
vention [25]. Outreach interventions have demonstrated 
success in re-engagement of those considered out-of-care 
[26]. In a systematic review of methods to increase linkage, 
retention and reengagement in care, only three of the ten 
identified interventions focused on delivering interventions 
to a general clinic population; only one described methodical 
monitoring of the clinic population for retention [25]. Since 
systematic monitoring in the international retention guide-
lines is a recommendation, there was a need for effective 
strategies to improve retention and re-engagement in care 
for PLWH [27]. As part of the Systems Linkages Initiative, 
the NC LINK Project developed a clinic-based protocol that 
five Ryan-White clinics used to retain people living with 
HIV (PLWH) in care. The NC-LINK Retention Project uti-
lized a systematic approach to identify, locate, and attempt 
to return to care out-of-care patients who did not attend a 
clinic appointment for 6 or 9 months. This paper addresses 
the following research questions for the NC LINK Retention 
Intervention: What are the demographic and clinical charac-
teristics of PLWH who are retained in care after receiving 

this intervention? What proportion of PLWH returned to 
care and achieved VS following the intervention?

Methods

Setting

The Division of Public Health’s AIDS Care Program divides 
NC into 11 geographic regions for HIV service delivery. 
Each region participated in the NC-LINK Learning Collabo-
rative, the process used to develop the NC-LINK interven-
tions and were offered the opportunity to participate in this 
intervention. Five clinics in four different regions of North 
Carolina participated. All were Health Resources and Ser-
vices Administration (HRSA) Ryan White funded clinics 
in central and eastern NC and ranged in size from approxi-
mately 400–1950 total HIV patients. Sites A and B were 
academic Infectious Disease clinics, while Site C included 
two small rural clinics and Site D was a clinic in a regional 
medical center.

Out‑of‑Care Participants

Patients were eligible for a retention intervention referral if 
they were identified as potentially out-of-care based on lack 
of attendance at a medical visit in the prior 6–9 months and 
had no known future appointment scheduled with an HIV 
medical provider. Lists of these out-of-care patients were 
generated monthly in each of the clinics using CAREWare 
and electronic medical records. Persons with a future HIV 
medical provider appointment were removed from the list. 
The remaining persons were considered as potentially out 
of care.

Intervention

Clinic‑Based Out‑of‑Care Intervention

The NC-LINK Retention Intervention has been described 
previously [28]. The intent of the intervention design was to 
create a low-intensity intervention that would prevent gaps 
in care and could be incorporated into the usual activities of 
clinic staff. Briefly, NC CAREWare and/or clinic electronic 
medical records (see below) were used to generate a list of 
active clinic patients who had not had a clinic visit in at least 
the previous 6 or 9 months (time frame was clinic-specific). 
This intervention was based solely on clinic appointment 
attendance and was not a surveillance data-based inter-
vention. PLWH who were identified for this intervention 
between January 1, 2013 and December 31, 2014 were 
included in this analysis, (Fig. 1). The initial out-of-care lists 
were manually reviewed by clinic staff to remove patients 
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with future scheduled appointments or who were already 
known by staff to have moved, died, or become incarcer-
ated. Then, clinic-based retention staff used letters, phone 
calls, and database searches to locate, contact, and resched-
ule the out-of-care patients with the goal of retaining the 
patient in active care. This is inherently a low-touch [29] 
intervention where clinic staff used only phone calls to try 
to reach and reschedule patients. If all strategies were used 
and the patient was either unable to be located or located but 
not retained at the current clinic, referrals were then made 
from the clinics to public health team members, called State 
Bridge Counselors (SBC), for further intervention including 
home visits. The SBC intervention and program outcomes 
have been reported elsewhere [30, 31].

Intervention Staffing

The five clinics divided the activities amongst existing staff. 
List generation was usually performed by the person manag-
ing the data and reporting for Ryan White funding require-
ments. The time for this activity was approximately one-half 
a day per month. The follow-up with patients was usually 
performed by patient navigators or case managers already 
working with the clinic as employees or in affiliated agen-
cies. The time and effort required ranged from 7 to 19 min/
week (average 12 min) for every ten patients in the clinic 
census. The staff assigned to patient follow-up were already 
responsible for reaching out to patients found by providers 
to be missing from the clinic. However, the  previous efforts 
were ad hoc requests by providers or in large batches at 
infrequent intervals. The use of the retention intervention 

provided a structure to ensure that patients were looked for 
systematically and at shorter intervals, the work was distrib-
uted throughout the staff, and identification of out-of-care 
patients was comprehensive rather than based on provid-
ers’ personal lists or memories. The clinics with the lowest 
amount of time per patient did report that sometimes they 
were not able to complete the list within 30 days if other 
work or staffing demands occurred (i.e. annual enrollments 
into the state AIDS drug assistance program).

Documentation of Services

Clinic-based retention staff tracked their retention efforts in 
CAREWare to record clinical data, generate HRSA-required 
service report data, and monitor clinical quality indicators. 
These clinics all had prior experience using CAREWare, 
and a unique table was created for the purpose of recording 
time spent on retention efforts, methods used, and the 30 day 
outcome. Once communication was made with the patient, 
actions taken to aid the patient with care engagement were 
tracked as ‘services’ in CAREWare. Retention staff docu-
mented the status (see below for variable definitions) of the 
patient after 30 days of retention efforts from the perspective 
of the clinic.

Lost‑to‑Care Intervention

Persons who were not located with the retention intervention 
services were considered as “lost-to-care” and referred to a 
Division of Public Health team of State Bridge Counselors. 
This intervention and the outcomes have been described 
elsewhere [30, 31] and are not included in the analyses 
reported here.

Ethical Issues

Data Sharing

In 2013, a joint statement was issued by the NC Division 
of Public Health Legal and Regulatory affairs and the State 
AIDS Director allowing for the release of information under 
HIPAA for the purposes of treatment and health care without 
requiring a specific data sharing agreement between entities. 
This resulted in changes that allowed clinics to see informa-
tion for their patients in any domain in which that patient 
exists. Prior to this, the Ryan White clinics in North Carolina 
used CAREWare, but each agency only had access to their 
own service information. The ability to see all patient care 
information and determine if care was being provided in 
another clinic improved coordination of care services and 
allowed efforts to be focused on those patients truly in need 
of retention services [28].

Fig. 1   Out-of-care patients referred for clinic-based retention services 
and final intervention status
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Waiver of Consent

The study was performed under the direction of the Insti-
tutional Review Boards at Duke University and NC Divi-
sion of Public Health. The intervention was considered 
quality improvement activity and informed consent was not 
required.

Methods of Evaluation

Implementation Reporting

Implementation science has as a goal the modification of 
human behavior in the delivery of services rather than the 
generation of new generalizable knowledge. Consequently, 
the standard elements of scientific publications are not 
always well aligned with the presentation of this data, lead-
ing to inconsistent descriptions [32]. SQUIRE guidelines 
have been developed to present program implementation and 
quality improvement data and form a knowledge base for 
implementation science. This article has been prepared using 
the SQUIRE guidelines to allow an accurate presentation of 
quality improvement work.

NC CAREWare

CAREWare is HRSA’s electronic health and social support 
services information system for Ryan White HIV/AIDS 
Program grant recipients. NC CAREWare is a repository of 
NC Ryan White service data recorded by agencies receiving 
Ryan White PART B funding from the North Carolina AIDS 
Care Program. The program is shared by all funded service 
agencies in the state, allowing staff to see if patients have 
received services from other providers. The referral tool in 
CAREWare was used to record a referral for out-of-care ser-
vices, but also allowed for the designated staff member and 
the outcome of the retention service to be recorded. These 
data were the source for the referral outcome variable. Meas-
ures regarding retention work for those identified on the out-
of-care list were recorded in CAREWare and included refer-
rals, services and process outcomes.

NC eHARS

All CD4 and HIV RNA results performed on patients living 
in NC are currently reported to the Division of Public Health 
and are stored in the NC Enhanced HIV AIDS Reporting 
System (eHARs), the CDC’s HIV surveillance information 
system storing demographic characteristics and lab data for 
VL and CD4 lab results for all persons identified in NC with 
HIV infection. All the data for analyses were retrieved from 
this surveillance data set except for the referral and outcome 
data retrieved from CAREWare. Individuals identified as 

receiving a referral for retention services were matched to a 
record in eHARS. A lag period of at least 90 days after any 
given follow-up period was used for all laboratory results 
from this source to account for delays in reporting, with all 
data being extracted after March 31, 2016.

Data Limitations

The surveillance data was initially limited by reporting regu-
lations that did not require reporting of undetectable HIV 
RNA or CD4 counts over 200 c/ml. Data improved over the 
course of this intervention as the state implemented required 
CD4 and VL reporting from all labs, beginning in July 2013. 
CAREWare laboratory data was available, but only for Ryan 
White funded clinics, so it did not capture outcomes for 
patients who moved to a non-Ryan White site. Therefore, 
the HIV RNA data for using VL as a proxy for medical care 
were obtained from both eHARS and CAREWare to capture 
the most complete records available. We distinguished when 
patients moved to new clinics, because leaving a Ryan White 
clinic would mean that a patient could be more likely to have 
missing data.

Outcomes

Referral Outcomes

Possible outcome statuses included: “located, maintained 
clinic” (patient was successfully contacted and known to be 
living in the clinic service area), “located, new clinic or relo-
cated” (patient was successfully contacted but known to have 
moved outside the clinic service area), “not located” (could 
not be contacted), or “ineligible” (known to be deceased or 
incarcerated). PLWH were excluded from further analysis if 
their 30 day outcome status was deceased, incarcerated, or 
missing an outcome.

Return to Care Outcome

The return to care outcome measure was defined by the 
presence of a VL result in eHARS within 90 days of the 
referral. For those who were located, the presence of a VL 
test result was used as a proxy to indicate care both prior to 
and following the intervention. (This differs from the use of 
clinic visits to identify out-of-care patients initially for the 
intervention). CD4 lab results were also considered, but we 
found that they did not provide any additional information 
compared to VL alone.

Retention Outcomes

Outcomes for time periods of 180–365  days were also 
reported to provide information about the long-term return 
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to care of the PLWH. The proportion that met the HIV/AIDS 
Bureau (HAB) retention measure of two lab markers within 
the follow-up year at least 90 days apart following refer-
ral for retention services were also reported. PLWH with 
missing VL results were considered to be not in care and 
not virally suppressed. These measures were not used in 
the analytic model because they were not anticipated to be 
attributable to the intervention. While this limited interven-
tion may not be responsible for outcomes at the 1 year mark, 
we report these numbers to give a fuller description of our 
study population.

Viral Suppression Outcome

Using the VL results, we also measured the proportion of the 
population achieving viral suppression (VS, HIV RNA < 200 
copes/ml) by 180 days. VS at 1 year was also reported but 
not considered a primary outcome.

Analyses

Prevalence ratios with 95% confidence intervals were calcu-
lated to assess relationships between demographic and clini-
cal characteristics and whether a patient was located. Then, 
adjusted prevalence ratios (aPR) were calculated to adjust 
for characteristics found to be associated with the outcomes 
in the univariate models. These were insurance, prior care 
evidence, prior VS, clinic site, age and time from diagnosis. 
Prevalence ratios with 95% confidence intervals were calcu-
lated to evaluate the association between demographic and 
clinical characteristics and returning to care within 90 days 
and achieving VS with 180 days. These prevalence ratios 
were adjusted for characteristics found to be associated with 
the outcomes in the univariate models. These were insur-
ance, relocating care, prior care evidence, and prior VS, 
age and gender. To build models and calculate prevalence 
ratios, we chose 90 days as the outcome for returning to 
care to assess what happened immediately after receiving 
the intervention. We chose the slightly longer time period, 
180 days, to assess VS as it would likely be take addition 
time to achieve  following an initial return to care. All analy-
ses were performed using SAS version 9.4.

Results

Patient Characteristics

Between January 1, 2013 and December 31, 2014, 1118 
patients were identified as out-of-care and were referred to 
retention staff at the participating clinics (Table 1). More 
than half (61%) of the out-of-care patients were identified 
at Site B, the largest site participating in the program. The 

out-of-care population was young; 41% of the patients were 
between 18 and 29 years of age and, overall, 73% were less 
than 40 years of age. The majority of the patients were black/
African American (71%) and male (70%). Half (49%) of the 
patients reported high risk heterosexual sex as their HIV 
transmission risk factor and 40% reported male-to-male 
sexual contact. Approximately half (54%) of patients had 
some form of health insurance at their last medical appoint-
ment. The majority of patients (83%) had received medical 
care in the 12 months prior to their referral to retention staff 
and 63% were virally suppressed at the last VL test before 
being identified for the retention intervention.

Characteristics of Located Patients Versus Those Not 
Located

Of the 1118 patients identified as out-of-care, 80 (7%) were 
found to be ineligible (26 deceased, 40 incarcerated, 14 with 
missing outcomes), 326 (29%) were not located, and 712 
(64%) were located by retention staff at the clinics. Patients 
receiving medical care within the last 12 months (aPR 1.43, 
95% CI 1.25, 1.66) and patients with VS at the last known 
HIV RNA measurement (aPR 1.28, 95% CI 1.16, 1.41) were 
more likely to be located compared to those who did not 
receive care in the last 12 months or were not virally sup-
pressed at the last known test, respectively. Patients 50 years 
of age and older were more likely to be found than those 
under 30 (aPR 1.17, 95% CI 1.02, 1.33).

There was considerable variation in the proportion of 
out-of-care patients found at each intervention site. In com-
parison to out-of-care patients in region B (the largest site), 
patients in region A were more likely to be found (aPR 1.13, 
95% CI 1.04, 1.24) while those in regions C and D were less 
likely to be found by retention staff (aPR 0.62, 95% CI 0.42, 
0.91 and aPR 0.84, 95% CI 0.84, 95% CI 073, 0.97 respec-
tively). The proportion of patients found by retention staff 
was similar between gender and racial/ethnic groups and 
between those with and without insurance.

Association Between Return to Care and Viral Load 
Suppression

Of those who were found by retention staff, 26% had relo-
cated, either by moving out of state, to a different region in 
North Carolina, or transferring to another clinic, while 74% 
were not known to have moved from the clinic vicinity or 
transferred their care to a different clinic (Table 2). Fifty-
eight percent of out-of-care patients who were located by 
retention staff returned in care within 90 days of their reten-
tion referral, 75% within 180 days and 83% within 1 year 
(Table 2). However, only 55% met the HAB definition of 
retention in care 1 year after referral (2 visits/year, > 90 days 
apart). More than half (51%) were virally suppressed within 
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Table 1   Socio-demographic characteristics of the out-of-care persons living with HIV (PLWH) and associations with the ability to be located for 
retention services 2013–2014

a Patients located but found to be ineligible (incarcerated, deceased) for the intervention are not presented here meaning that those who were 
located and those who were not located do not sum to the total
b Adjusted for insurance, evidence of viral load test before prior to referral, viral load suppression prior to referral, region, age and time from 
diagnosis
c This only reflects those who reported transgender status, and is likely an underestimation of the true proportion in this population. For the 
remainder of analysis individuals in this group are classified by their gender at birth

Out-of-care Locateda Not locateda Prevalence ratio Adjusted prevalence ratiob

Total 1118 712 326 – –
Age
 18–29 459 (41%) 282 (40%) 151 (46%) Ref. Ref.
 30–39 352 (31%) 227 (32%) 99 (30%) 1.069 (0.969–1.181) 1.028 (0.934–1.133)
 40–49 232 (21%) 150 (21%) 63 (19%) 1.081 (0.977–1.208) 1.041 (0.935–1.159)
 50 and over 75 (7%) 53 (7%) 13 (4%) 1.233 (1.074–1.415) 1.168 (1.023–1.334)

Gender
 Male 783 (70%) 499 (70%) 222 (68%) Ref. Ref.
 Female 329 (29%) 208 (29%) 103 (32%) 0.966 (0.881–1.060) 0.962 (0.880–1.051)
 Reported gender non-conformingc 6 (1%) 5 (1%) 1 (0%) 1.204 (0.839–1.728) 1.294 (1.022–1.638)

Race and ethnicity
 Black/African American 794 (71%) 496 (70%) 230 (71%) 0.971 (0.887–1.063) 0.984 (0.901–1.074)
 Hispanic 32 (3%) 18 (3%) 13 (4%) 0.826 (0.607–1.125) 0.841 (0.613–1.153)
 Other/multiple 32 (3%) 18 (3%) 11 (3%) 1.082 (0.812–1.441) 1.005 (0.747–1.350)
 White, non-Hispanic 260 (23%) 180 (25%) 72 (22%) Ref. Ref.

Risk group
 MSM 449 (40%) 299 (42%) 125 (38%) Ref. Ref.
 Heterosexual 548 (49%) 332 (47%) 171 (52%) 0.936 (0.857–1.022) 0.914 (0.837–0.999)
 IDU (including MSM/IDU) 104 (9%) 69 (10%) 26 (8%) 1.030 (0.897–1.182) 0.951 (0.828–1.094)
 Other 17 (2%) 12 (2%) 4 (1%) 1.064 (0.796–1.421) 0.964 (0.718–1.294)

Insurance
 Insured 602 (54%) 400 (56%) 158 (48%) 1.127 (1.031–1.231) 1.049 (0.959–1.147)
 Uninsured 459 (41%) 271 (38%) 155 (48%) Ref. Ref.
 Missing 57 (5%) 41 (6%) 13 (4%) – –

Care prior to referral (lab as marker)
 < 12 months 926 (83%) 616 (87%) 239 (73%) 2.409 (1.733–3.350) 1.438 (1.243–1.665)
 > 2 months 187 (17%) 92 (13%) 86 (26%) Ref. Ref.
 No known viral load test 5 (0%) 4 (1%) 1 (0%) – –

HIV RNA prior to referral
 Suppressed (< 200 c/ml) 688 (62%) 488 (69%) 155 (48%) 1.345 (1.220–1.483) 1.281 (1.162–1.412)
 Not suppressed (> 200 c/ml) 425 (38%) 220 (31%) 170 (52%) Ref. Ref.
 No known viral load test 5 (0%) 4 (1%) 1 (0%) – –

Time from diagnosis (years)
 For every 1 year increase – – – 1.006 (0.9997–1.012) 1.004 (0.997–1.011)

Region
 A 249 162 69 0.985 (0.893–1.086) 1.133 (1.036–1.239)
 B 677 453 183 Ref. Ref.
 C 31 13 17 0.608 (0.403–0.919) 0.618 (0.421–0.907)
 D 161 84 57 0.836 (0.724–0.967) 0.840 (0.729–0.968)
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180 days of referral, and the majority (64%) were suppressed 
within 1 year (Fig. 2).

Predictors of Return to Care and Viral Load 
Suppression

Those patients who were not known to have relocated had 
more evidence of care at 90 days (68 vs. 31%, aPR 2.15 95% 
CI 1.72–2.69) and a higher percentage of VS at 180 days 
(58 vs. 31%, aPR 1.77 95% CI 1.432–2.21) compared with 
those who were known to have relocated (Table 3). A higher 
percentage of 40–49 year-olds achieved VS at 180 days 
(aPR 1.19 95% CI 1.01–1.40) than 18–29 year olds, but no 
other demographic factors predicted care at 90 days or VS 
at 180 days. Having insurance at prior care (56 vs. 38% aPR 
1.19 95% CI 1.03–1.38), having a care visit in the year prior 
to referral (87 vs. 13% aPR 1.37 95% CI 1.05–1.77) and 
having VS at prior care visit (69 vs. 31% aPR 2.54 95% CI 

1.98–3.25) were associated with VS at 180 days of follow-
up. None of the patient-level characteristics were associ-
ated with returning to care within 90 days of the referral. In 
the bivariate models, site was predictive of return to care at 
90 days and VS at 180 days; however, this association was 
not seen in adjusted models.

Discussion

This paper describes the outcomes of a simple, sustainable 
retention intervention that can be performed with exist-
ing clinic staff in most HIV clinical settings with access 
to Ryan White funds. An important finding showed that 
prior to being identified as out-of-care, most patients had 
achieved VS (69%) but even 6 months later, VS in the out of 
care group was only 51%. It was not until the 12th month of 
follow-up that the proportion of patients with VS approached 
this same frequency (64% at 12 months post-intervention). 
This suggests that gaps in viral suppression are occurring 
frequently and that annual assessments may not be suffi-
ciently nuanced to capture them. In fact, retention-in-care 
rates have been shown to fall when longer periods of time 
are examined [33, 34]. This is an important observation 
because viral copy-years, or the time patients spend with 
viral loads over the suppression threshold, are associated 
with added morbidity and mortality [22, 35].

Out-of-care patients on the final referral list in two sites 
in this study had a lower likelihood of being located, while 
patients at one site had a slightly higher likelihood of being 
located compared with the largest site (Site B). The two 
sites with lower success at finding patients differed by hav-
ing smaller clinic populations, not being associated with an 
academic medical center, and the retention staff were actu-
ally employed by an external case management agency. A 
smaller patient volume at these sites may have enhanced 
the ability to provide increased personal contact to all cli-
ents and improve overall clinic retention [36], leading to 
a smaller out-of-care list consisting of harder-to-find indi-
viduals. Additionally, while all of the sites adopted the 
same outreach protocol once patients were placed on the 

Table 2   Outcomes for all out-of-care PLWH referred for retention 
services 2013–2014 and care outcomes for all located PLWH

N %

Retention status at case closure
 Located, maintained clinic 525 47
 Located, new clinic or relocated 187 17
 Not located 326 29
 Ineligible (incarcerated, deceased) 80 7
 Total 1118 100

For located PLWH (n = 712)
 Care initiated from referral date (lab as marker)
  Within 90 days 415 58
  Within 180 days 534 75
  Within 365 days 593 83

 HAB retention in year after referral date (lab as marker)
  Yes 393 55
  No 319 45

 HIV RNA suppression after referral
  Within 180 days 364 51
  Within 365 days 454 64

Fig. 2   Clinical outcomes of all 
patients referred to clinic-based 
retention in care intervention. 
Proportion of patients dem-
onstrating viral suppression 
prior to referral for retention 
services, followed by propor-
tion of patients demonstrating 
viral suppression at 90, 180 and 
365 days after referral, based 
on outcome groups reported by 
retention staff
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out-of-care list, steps taken to create and “clean” the list 
were not standardized. We did not formally assess the clean-
ing of the preliminary list or variations in the use of brief 
outreach efforts made prior to “officially” referring a patient 

to retention staff. If employed, any outreach activities prior 
to the list finalization and hand-off to retention staff would 
also produce a smaller list with harder-to-find patients. We 
did adjust our models for clinic site to account for these 

Table 3   Association between characteristics of located PLWH and return to care within 90 days or viral load suppression within 180 days

a Adjusted for maintaining clinic/relocating, insurance, evidence of viral load test before prior to referral, viral load suppression prior to referral, 
age, gender and time from diagnosis

Evidence of care 
within 90 days

Adjusted prevalence ratioa Viral suppression 
within 180 days

Adjusted prevalence ratioa

Total (n = 712) 415 – 364 –
Maintained clinic versus relocated
 Located, maintained clinic (n = 525) 357 (68%) 2.151 (1.721–2.688) 306 (84%) 1.773 (1.423–2.209)
 Located, new clinic or relocated (n = 187) 58 (31%) Ref. 58 (16%) Ref.

Age
 18–29 (n = 282) 161 (57%) Ref. 123 (34%) Ref.
 30–39 (n = 227) 141 (62%) 1.016 (0.887–1.164) 122 (34%) 1.082 (0.920–1.273)
 40–49 (n = 150) 89 (59%) 0.962 (0.820–1.129) 91 (25%) 1.190 (1.010–1.401)
 50 (n = 53) 24 (45%) 0.811 (0.604–1.089) 28 (8%) 1.052 (0.806–1.372)

Gender
 Male (n = 504) 288 (57%) Ref. 244 (67%) Ref.
 Female (n = 208) 127 (61%) 0.975 (0.859–1.107) 120 (33%0 1.121 (0.983–1.279)

Race and ethnicity
 Black/African-American (n = 496) 286 (58%) 0.958 (0.841–1.092) 246 (68%) 0.934 (0.817–1.069)
 Hispanic (n = 18) 7 (39%) 0.908 (0.547–1.506) 7 (2%) 0.757 (0.460–1.24)
 Other/multiple (n = 18) 7 (39%) 0.908 (0.547–1.506) 12 (3%) 1.080 (0.778–1.499)
 White, non-Hispanic (n = 180) 73 (41%) Ref. 99 (27%) Ref.

Risk group
 MSM (n = 299) 171 (57%) Ref. 171 (47%) Ref.
 IDU (including MSM/IDU) (n = 69) 42 (61%) 0.928 (0.743–1.160) 27 (7%) 0.915 (0.765–1.095)
 Heterosexual (n = 332) 195 (59%) 0.882 (0.751–1.035) 195 (54%) 0.915 (0.765–1.095)
 Other (n = 12) 7 (58%) 0.875 (0.530–1.444) 7 (2%) 1.033 (0.746–1.429)

Insurance
 Insured (n = 400) 242 (61%) 1.037 (0.913–1.178) 226 (62%) 1.193 (1.030–1.382)
 Uninsured (n = 271) 151 (56%) Ref. 113 (31%) Ref.
 Missing (n = 41) 22 (54%) – 25 (7%) –

Recent care (visit or viral load test)
 < 12 months (n = 616) 362 (59%) 1.063 (0.894–1.264) 328 (90%) 1.367 (1.053–1.774)
 > 12 months (n = 92) 49 (53%) Ref. 33 (9%) Ref.
 Missing (n = 4) 4 (100%) – 3 (1%) –

HIV RNA
 Suppressed (< 200 c/ml) (n = 488) 292 (60%) 1.077 (0.940–1.235) 309 (85%) 2.537 (1.980–3.251)
 Not suppressed (> 200 c/ml) (n = 220) 119 (54%) Ref. 52 (14%) Ref.
 No known viral load test (n = 4) 4 (100%) – 2 (1%) –

Time from diagnosis
 1 year increase – 1.01 (0.999–1.020) – 1.008 (0.997–1.019)

Region
 A (n = 162) 79 (49%) 0.929 (0.785–1.099) 74 (20%) 1.110 (0.923–1.334)
 B (n = 453) 276 (61%) Ref. 241 (66%) Ref.
 C (n = 13) 6 (46%) 0.798 (0.449–1.417) 9 (2%) 1.170 (0.865–1.583)
 D (n = 84) 54 (64%) 1.032 (0.870–1.223) 40 (11%) 0.934 (0.752–1.159)
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differences, noting also that a prior study of standardized 
clinic-wide messaging was stratified by care site and vari-
ations in effectiveness were not seen, suggesting that clinic 
structure is not always a confounder in retention interven-
tions [37].

Recent past care (< 1 year) was associated with both 
returning to care and achieving subsequent VS. One likely 
explanation is that the many barriers to care are often not 
eliminated even if they are able to be addressed and the same 
barriers that caused prior disengagement in care may cre-
ate challenges for future retention in care. Life chaos, psy-
chiatric illness, financial vulnerabilities, etc. are frequently 
chronic and recurrent. The association between past engage-
ment in care and improved clinical outcomes has been noted 
in other settings [38]. Additionally, regardless of the cause, 
this suggests that retention efforts focused on early identi-
fication of people at risk of disengagement, or shortly after 
disengagement, might be more successful at achieving reten-
tion in care.

A final study observation was that patients returned to 
care following the intervention. The intervention was charac-
terized as a “light touch” intervention to distinguish it from 
intense CM services with weekly contacts for a year—a 
“heavy touch” intervention [29]. The patient contact in the 
current intervention was by phone only, and referrals for in-
person navigation services, provided outside of the interven-
tion, were made only if a specific need was identified. While 
an intervention of this sort would benefit from a controlled 
analysis to assess the results, the findings reported here sup-
port the continued development and testing of low-intensity 
interventions. This intervention was incorporated into clin-
ics as a routine activity and existing funding streams were 
used for this work. Consequently, this intervention has a high 
degree of sustainability, confirmed by the continuation of the 
intervention at all of the participating sites.

A strength of our work is the use of two state-wide data 
systems which helped limit the effects of movement between 
care regions. Missing out-of-jurisdiction data is a significant 
limitation for all retention in care work [39]. To address this, 
statewide clinical data-sharing for patients at Ryan White 
funded clinics was implemented. This allowed each site to 
look across the state for evidence of care prior to placing an 
individual on the intervention referral list. Additionally, we 
used state-wide surveillance data for the return to care and 
VS outcomes for our follow-up analysis. As discussed above, 
both of these systems still had limitations, but using them 
together improved the data availability.

A second unique aspect to this report is the description 
of a systematic monitoring approach for clinics to use to 
support retention. The CDC reports that despite the recom-
mendation for systematic monitoring, only about half of 
clinics providing care to PLWH use systematic monitor-
ing [23]. This approach has had limited description in the 

literature. An exploratory investigation of the out-of-care 
status of PLWH in a single San Francisco clinic reported that 
most persons were found to be in care by using surveillance 
data [39]. Using a similar combined clinic and surveillance 
data approach in Seattle, investigators reported that 79% of 
patients were found to be in care [40]. Our study protocol 
excluded persons in care in other Ryan White locations prior 
to investigation, allowing the clinic staff to focus on the per-
sons who were more likely to be truly out-of-care.

Limitations

Generalizability of this study is limited to locations where 
some level of regional or statewide data sharing is present. 
Our results are expected to be generalizable to other Ryan 
White clinics if their data-sharing is maximized. Ryan White 
funding was used to support the time of existing staff to con-
duct the intervention; clinics without Ryan White funding 
may not have the funds to support these activities. While 
CAREWare data-sharing and the use of state-wide surveil-
lance data greatly helped eliminate gaps in data, we know 
that missing data is still a strong limitation. In the instances 
that a patient could not be found and/or had no evidence of 
care in follow-up, we cannot know if this represents failure 
to engage in care, or simply that they are receiving care in 
a setting that did not report lab results, such as out of the 
state. Therefore, we are likely identifying some individuals 
for intervention who are already in care elsewhere, as well 
as underestimating the frequency at which patients return 
to care and achieve VS, a commonly reported issue in other 
interventions targeting potentially out-of-care patients [39, 
41].

We were unable to distinguish between patients who may 
have moved within NC without returning to care and those 
who moved out of state because the information was not col-
lected when patient contact was made. Patients found living 
in the same region as their initial referral were 40% more 
likely to return to care than those who had relocated (aPR 
1.43 95% CI 1.22–1.67), but we are unable to determine 
what percent of that difference is attributable to missing 
data in the relocated group. When we excluded all patients 
with no VL data from the analysis, relocation was no longer 
associated with care or VS outcomes, but this still does not 
address how many of those “missing” results are truly miss-
ing, and how many are due to relocation out of state or gaps 
in our surveillance data.

Another limitation is the lack of information on why 
patients were out-of-care. A variety of barriers to care 
have been described [19, 42] and in our study both struc-
tural (site) and personal (age, insurance) characteristics 
were associated with outcomes. What is not known is the 
proportional effect of these barriers on a population that is 
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out-of-care, as we were not able to fully capture all poten-
tial barriers to care. Finally, we were unable to identify 
a comparison group for analysis as a variety of retention 
in care actives were being actively adopted by all regions 
in North Carolina over this time. Historical data were not 
available as complete VL and CD4 data reporting was not 
mandatory until mid-2013.

Conclusions

Clinic-based retention efforts may be effective at helping 
PLWH maintain consistent care and decrease or eliminate 
out-of-care periods, leading to better overall outcomes. 
Despite having access to state-wide surveillance data for 
outcomes, relocation remained associated with no evi-
dence of care. This is likely due to disruption in care in 
conjunction with changing residences and care sites, as 
well our as lack of access to out of state information for 
analysis. If identified in surveillance data as entering care 
in a new location within the state, PLWH were as likely to 
have VS as those who remained at the same care location. 
Continued expansion of data sharing will be necessary to 
increase the accuracy and the utility of out-of-care lists.

Author Contributions  All authors have made a contribution to the man-
uscript work, analysis, writing or editing and accept responsibility for 
publication. The authors also acknowledges the clinic staff, providers, 
and patients for their invaluable contributions to this research.

Funding  This research was supported by funds from HRSA’s Spe-
cial Projects of National Significance Initiative: Systems Linkages 
(H97HA22695). The authors have no conflicts of interest to report. 
This study was conducted with the approval of the Institutional Review 
Board. The program was implemented as clinical care and did not 
require written consent. Written consent was obtained for focus groups 
and interviews. The authors also acknowledge the clinic staff, provid-
ers, and patients for their invaluable contributions to this research. The 
content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the Health Resources and Services 
Administration.

Compliance with Ethical Standards 

Conflict of interest  A Wilkin receives research funding from Gilead, 
Janssen, Pfizer. All other authors report no real or perceived vested 
interests that relate to this article that could be construed as a conflict 
of interest.

Ethical Approval for Human Subjects  All procedures performed in stud-
ies involving human participants were in accordance with the ethical 
standards of the institutional and/or national research committee and 
with the 1964 Helsinki Declaration and its later amendments or com-
parable ethical standards.

Ethical Approval for Animal Research  This article does not contain any 
studies with animals performed by any of the authors.

References

	 1.	 Dombrowski JC, Kitahata MM, Van Rompaey SE, Crane 
HM, Mugavero MJ, Eron JJ, et al. High levels of antiretro-
viral use and viral suppression among persons in HIV care 
in the United States, 2010. J Acquir Immune Defic Syndr. 
2013;63(3):299–306.

	 2.	 Giordano TP. Retention in HIV care: what the clinician needs 
to know. Top Antivir Med. 2011;19(1):12–6.

	 3.	 Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, 
Kumarasamy N, et al. Prevention of HIV-1 infection with early 
antiretroviral therapy. N Engl J Med. 2011;365(6):493–505.

	 4.	 Tripathi A, Youmans E, Gibson JJ, Duffus WA. The impact 
of retention in early HIV medical care on viro-immunological 
parameters and survival: a statewide study. AIDS Res Hum Ret-
roviruses. 2011;27(7):751–8.

	 5.	 Mugavero MJ, Westfall AO, Zinski A, Davila J, Drainoni ML, 
Gardner LI, et al. Measuring retention in HIV care: the elusive 
gold standard. J Acquir Immune Defic Syndr. 2012;61(5):574–80.

	 6.	 Mugavero MJ, Lin HY, Willig JH, Westfall AO, Ulett KB, 
Routman JS, et al. Missed visits and mortality among patients 
establishing initial outpatient HIV treatment. Clin Infect Dis. 
2009;48(2):248–56.

	 7.	 Giordano TP, Gifford AL, White AC Jr, Suarez-Almazor ME, 
Rabeneck L, Hartman C, et al. Retention in care: a challenge to 
survival with HIV infection. Clin Infect Dis. 2007;44(11):1493–9.

	 8.	 Park WB, Choe PG, Kim SH, Jo JH, Bang JH, Kim HB, et al. 
One-year adherence to clinic visits after highly active antiret-
roviral therapy: a predictor of clinical progress in HIV patients. 
J Intern Med. 2007;261(3):268–75.

	 9.	 Shah M, Risher K, Berry SA, Dowdy DW. The epidemiologic and 
economic impact of improving HIV testing, linkage, and retention 
in care in the United States. Clin Infect Dis. 2016;62(2):220–9.

	10.	 Stricker SM, Fox KA, Baggaley R, Negussie E, de Pee S, Grede 
N, et al. Retention in care and adherence to ART are critical ele-
ments of HIV care interventions. AIDS Behav. 2014;18(Suppl 
5):S465–75.

	11.	 Reif SS, Whetten K, Wilson ER, McAllaster C, Pence BW, 
Legrand S, et al. HIV/AIDS in the Southern USA: a dispropor-
tionate epidemic. AIDS Care. 2014;26(3):351–9.

	12.	 Hanna DB, Selik RM, Tang T, Gange SJ. Disparities among US 
states in HIV-related mortality in persons with HIV infection, 
2001–2007. AIDS. 2012;26(1):95–103.

	13.	 Reif S, Pence BW, Hall I, Hu X, Whetten K, Wilson E. HIV 
diagnoses, prevalence and outcomes in nine Southern States. J 
Community Health. 2015;40(4):642–51.

	14.	 HIV Care Outcomes in North Carolina, 2016. North Carolina 
HIV/STD/Hepatitis Surveillance Unit Communicable Disease 
Branch. 2017. http://epi.publi​cheal​th.nc.gov/cd/stds/figur​es/
facts​heet_HIV_care_outco​mes_2016_rev3.pdf. Accessed 22 
Nov 2017.

	15.	 Adimora AA, Ramirez C, Schoenbach VJ, Cohen MS. Policies 
and politics that promote HIV infection in the Southern United 
States. AIDS. 2014;28(10):1393–7.

	16.	 Kempf MC, McLeod J, Boehme AK, Walcott MW, Wright L, 
Seal P, et al. A qualitative study of the barriers and facilitators 
to retention-in-care among HIV-positive women in the rural 
southeastern United States: implications for targeted interven-
tions. AIDS Patient Care STDS. 2010;24(8):515–20.

	17.	 Toth M, Messer LC, Quinlivan EB. Barriers to HIV care for 
women of color living in the Southeastern US are associated 
with physical symptoms, social environment, and self-determi-
nation. AIDS Patient Care STDS. 2013;27(11):613–20.

	18.	 Messer LC, Quinlivan EB, Parnell H, Roytburd K, Adimora AA, 
Bowditch N, et al. Barriers and facilitators to testing, treatment 

http://epi.publichealth.nc.gov/cd/stds/figures/factsheet_HIV_care_outcomes_2016_rev3.pdf
http://epi.publichealth.nc.gov/cd/stds/figures/factsheet_HIV_care_outcomes_2016_rev3.pdf


2697AIDS and Behavior (2018) 22:2687–2697	

1 3

entry, and engagement in care by HIV-positive women of color. 
AIDS Patient Care STDS. 2013;27(7):398–407.

	19.	 Berger MB, Sullivan KA, Parnell HE, Keller J, Pollard A, Cox 
ME, et al. Barriers and facilitators to retaining and reengaging 
HIV clients in care: a case study of North Carolina. J Int Assoc 
Provid AIDS Care. 2016;15(6):486–93.

	20.	 Reif SS, Wilson E, McAllaster C. HIV stigma study in the deep 
south: descriptive findings. Southern HIV/AIDS Strategy Initia-
tive. 2017. https​://south​ernai​ds.files​.wordp​ress.com/2017/08/revis​
ed-stigm​a-repor​t-forma​tted-in-pdf.pdf. Accessed 27 Jan 2018.

	21.	 Bradford JB, Coleman S, Cunningham W. HIV system navigation: 
an emerging model to improve HIV care access. AIDS Patient 
Care STDS. 2007;21(Suppl 1):S49–58.

	22.	 Mugavero MJ, Norton WE, Saag MS. Health care system and pol-
icy factors influencing engagement in HIV medical care: piecing 
together the fragments of a fractured health care delivery system. 
Clin Infect Dis. 2011;52(Suppl 2):S238–46.

	23.	 Craw JA, Gardner LI, Marks G, Rapp RC, Bosshart J, Duffus WA, 
et al. Brief strengths-based case management promotes entry into 
HIV medical care: results of the antiretroviral treatment access 
study-II. J Acquir Immune Defic Syndr. 2008;47(5):597–606.

	24.	 Gardner LI, Metsch LR, Anderson-Mahoney P, Loughlin AM, 
del Rio C, Strathdee S, et al. Efficacy of a brief case management 
intervention to link recently diagnosed HIV-infected persons to 
care. AIDS. 2005;19(4):423–31.

	25.	 Higa DH, Crepaz N, Mullins MM. Identifying best practices for 
increasing linkage to, retention, and re-engagement in HIV medi-
cal care: findings from a systematic review, 1996–2014. AIDS 
Behav. 2016;20(5):951–66.

	26.	 Udeagu CC, Webster TR, Bocour A, Michel P, Shepard CW. Lost 
or just not following up: public health effort to re-engage HIV-
infected persons lost to follow-up into HIV medical care. AIDS. 
2013;27(14):2271–9.

	27.	 Thompson MA, Mugavero MJ, Amico KR, Cargill VA, Chang 
LW, Gross R, et al. Guidelines for improving entry into and 
retention in care and antiretroviral adherence for persons with 
HIV: evidence-based recommendations from an International 
Association of Physicians in AIDS Care panel. Ann Intern Med. 
2012;156(11):817-33, W-284, W-285, W-286, W-287, W-288, 
W-289, W-290, W-291, W-292, W-293, W-294.

	28.	 Keller J, Heine A, LeViere AF, Donovan J, Wilkin A, Sul-
livan K, Quinlivan EBHIV. Patient retention: the implementa-
tion of a North Carolina clinic based protocol. AIDS Care. 
2017;29(5):627–31.

	29.	 Koester KA, Fuller SM, Maiorana A, Steward WT, Zamudio-
Haas S, Xavier J, et al. Implementing multi-level interventions to 
improve HIV testing, linkage-to-and retention-in-care interven-
tions. J Health Care Poor Underserved. 2016;27(3):1234–51.

	30.	 Swygard H, Seña AC, Mobley V, Glenn K, Keller JE, Sampson 
LA, Heine A, Klein E, Berger M, Sullivan KA, Clymore J, Quin-
livan EB. Connections to HIV care using a modified ARTAS 

program and a statewide team. In: 10th International Conference 
on HIV Treatment and Prevention Adherence; Miami, FL2015.

	31.	 Seña AC, Donovan J, LeViere A, Swygard H, Clymore J, Mobley 
V, Sullivan K, Willis S, Heine A, Quinlivan EB. Outcomes from 
the “NC LINK” program: a statewide approach to HIV linkage 
and re-engagement to care in North Carolina. In: 11th Interna-
tional Conference on HIV Treatment and Prevention Adherence; 
Ft. Lauderdale, FL2016.

	32.	 Davidoff F, Batalden P, Stevens D, Ogrinc G, Mooney S. Pub-
lication guidelines for quality improvement studies in health 
care: evolution of the SQUIRE project. J Gen Intern Med. 
2008;23(12):2125–30.

	33.	 Colasanti J, Kelly J, Pennisi E, Hu YJ, Root C, Hughes D, et al. 
Continuous retention and viral suppression provide further 
insights into the HIV care continuum compared to the cross-
sectional HIV care cascade. Clin Infect Dis. 2016;62(5):648–54.

	34.	 Marks G, Patel U, Stirratt MJ, Mugavero MJ, Mathews WC, 
Giordano TP, et al. Single viral load measurements overestimate 
stable viral suppression among HIV patients in care: clinical 
and public health implications. J Acquir Immune Defic Syndr. 
2016;73:205–12.

	35.	 Olson AD, Walker AS, Suthar AB, Sabin C, Bucher HC, Jarrin 
I, et al. Limiting cumulative HIV viremia copy-years by early 
treatment reduces risk of AIDS and death. J Acquir Immune Defic 
Syndr. 2016;73(1):100–8.

	36.	 Gardner LI, Marks G, Craw JA, Wilson TE, Drainoni ML, Moore 
RD, et al. A low-effort, clinic-wide intervention improves attend-
ance for HIV primary care. Clin Infect Dis. 2012;55(8):1124–34.

	37.	 Gardner LI, Giordano TP, Marks G, Wilson TE, Craw JA, Drain-
oni ML, et al. Enhanced personal contact with HIV patients 
improves retention in primary care: a randomized trial in 6 US 
HIV clinics. Clin Infect Dis. 2014;59(5):725–34.

	38.	 Lubelchek RJ, Fritz ML, Finnegan KJ, Trick WE. Use of a real-
time alert system to identify and re-engage lost-to-care HIV 
patients. J Acquir Immune Defic Syndr. 2016;72(2):e52–5.

	39.	 Christopoulos KA, Scheer S, Steward WT, Barnes R, Hartogensis 
W, Charlebois ED, et al. Examining clinic-based and public health 
approaches to ascertainment of HIV care status. J Acquir Immune 
Defic Syndr. 2015;69(Suppl 1):S56–62.

	40.	 Bove JM, Golden MR, Dhanireddy S, Harrington RD, Dom-
browski JC. Outcomes of a clinic-based surveillance-informed 
intervention to relink patients to HIV care. J Acquir Immune Defic 
Syndr. 2015;70(3):262–8.

	41.	 Buskin SE, Kent JB, Dombrowski JC, Golden MR. Migration 
distorts surveillance estimates of engagement in care: results of 
public health investigations of persons who appear to be out of 
HIV care. Sex Transm Dis. 2014;41(1):35–40.

	42.	 Sullivan KA, Berger MB, Quinlivan EB, Parnell HE, Sampson 
LA, Clymore JM, et al. Perspectives from the field: HIV testing 
and linkage to care in North Carolina. J Int Assoc Provid AIDS 
Care. 2016;15(6):477–85.

https://southernaids.files.wordpress.com/2017/08/revised-stigma-report-formatted-in-pdf.pdf
https://southernaids.files.wordpress.com/2017/08/revised-stigma-report-formatted-in-pdf.pdf

	Past Care Predicts Future Care in Out-of-Care People Living with HIV: Results of a Clinic-Based Retention-in-Care Intervention in North Carolina
	Abstract
	Introduction
	Methods
	Setting
	Out-of-Care Participants
	Intervention
	Clinic-Based Out-of-Care Intervention
	Intervention Staffing
	Documentation of Services
	Lost-to-Care Intervention

	Ethical Issues
	Data Sharing
	Waiver of Consent

	Methods of Evaluation
	Implementation Reporting
	NC CAREWare
	NC eHARS
	Data Limitations

	Outcomes
	Referral Outcomes
	Return to Care Outcome
	Retention Outcomes
	Viral Suppression Outcome

	Analyses

	Results
	Patient Characteristics
	Characteristics of Located Patients Versus Those Not Located
	Association Between Return to Care and Viral Load Suppression
	Predictors of Return to Care and Viral Load Suppression

	Discussion
	Limitations
	Conclusions
	References




