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Abstract Persons diagnosed with HIV but not retained in
HIV medical care accounted for the majority of HIV
transmissions in 2009 in the United States (US). There is an
urgent need to implement and disseminate HIV retention in
care programs; however little is known about the costs
associated with implementing retention in care programs.
We assessed the costs and cost-saving thresholds for seven
Retention in Care (RiC) programs implemented in the US
using standard methods recommended by the US Panel on
Cost-effectiveness in Health and Medicine. Data were
gathered from accounting and program implementation
records, entered into a standardized RiC economic analysis
spreadsheet, and standardized to a 12 month time frame.
Total program costs for from the societal perspective ran-
ged from $47,919 to $423,913 per year or $146 to $2,752
per participant. Cost-saving thresholds ranged from 0.13
HIV transmissions averted to 1.18 HIV transmission
averted per year. We estimated that these cost-saving
thresholds could be achieved through 1 to 16 additional
person-years of viral suppression. Across a range of pro-
gram models, retention in care interventions had highly
achievable cost-saving thresholds, suggesting that retention
in care programs are a judicious use of resources.
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Introduction

Retention in HIV care increases access to antiretroviral
therapy, promotes viral suppression, and decreases HIV
transmission [ 1, 2]. However, the Centers for Disease Control
and Prevention estimates that among the 1.2 million people
living with HIV only 30% are engaged in HIV care [3]. A
recent modeling study estimates that persons who were
diagnosed but not retained in HIV medical care accounted for
61.3% of HIV transmission in the US in 2009, with a trans-
mission rate of 5.3 per 100 person-years [4]. In contrast, only
8.5% of transmissions are estimated to be from individuals
engaged in HIV medical care, with transmission rates of 2.6,
1.8, and 0.4 per 100 person-years not on antiretroviral therapy
(ART), on ART and not virally suppressed, and on ART and
virally suppressed, respectively [4]. In response to the urgent
need to promote linkage and retention in HIV care (LRC),
public health practitioners have developed a number of pro-
gram models that are effective at increasing retention in HIV
care, including HIV patient navigation, care coordination,
enhanced personal contacts, buprenorphine treatment, and
strengths-based case management [5—12].

While these models have been found to increase HIV
LRC, there is limited knowledge about the cost of imple-
menting HIV retention in care programs. A recent literature
review identified substantial gaps in knowledge about the
cost-effectiveness of interventions that focus on improving
the outcomes along the HIV continuum of care and noted a
particular dearth of knowledge for interventions that focus
on HIV LRC [13].

The majority of studies on the cost of LRC interventions
are derived from programs that focus exclusively on link-
age to care or a combination of linkage and retention.
These studies suggest that linkage to care programs can be
delivered at fairly low cost and have highly achievable cost
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effectiveness thresholds [9, 14, 15]. For example, a study
that assessed the cost effectiveness of increasing early
linkage to care from 65 to 85% in the US estimated that
costs of up to US $8900 to link an individual to care would
be cost effective [16]. Findings from EnhanceLink, a
linkage to care intervention for people living with HIV
(PLWH) leaving jail, provide further evidence of cost-ef-
fectiveness of linkage to care programs even when the
more inclusive social perspective is considered. (The cost
per QALY saved for EnhanceLink was estimated to be US
$72,285.) [15] While additional studies are needed on the
cost and cost-effectiveness of linkage to care programs,
there is even less information on retention in care pro-
grams. An analysis of CDC/HRSA’s Retention in Care
trial, a multisite randomized control trial of an intervention
to retain PLWH in HIV care, estimated an average cost per
patient to be US $393 [17].

To document and evaluate innovative program models
and to improve retention in HIV care, AIDS United and the
M:A-C AIDS Fund (MAF) partnered to establish Retention
in Care (RiC) and to fund diverse retention programs in
seven locations throughout the US. To address the current
gaps in the literature, this paper will (a) estimate the cost of
implementing the RiC programs and (b) calculate the cost-
savings thresholds for the RiC programs.

Methods

To estimate the cost and effect thresholds for the RiC
programs, we employed standard methods of cost and
threshold analyses, as recommended by the US. Panel on
Cost-effectiveness in Health and Medicine [18], and as
adapted to HIV/AIDS programs by Holtgrave [19]. We
conducted our analyses from the societal perspective to
account for costs to all parties, to acknowledge the value of
competing uses for societies’ resources, and to maximize
comparability with other cost-effectiveness analyses [20].
For each site, data collected in the following five areas
were used to complete the economic analysis: Step 1: The
time period for the analysis; Step 2: A description of the
retention services delivered by the program; Step 3: Sum-
mary participant data including number of individuals
served, number of participant contacts, and costs to the
individual for participating in the program; Step 4:
Implementation costs including, staff (including sub-con-
tracts), materials and other consumables; and Step 5: The
overhead rate. Sites had the option to include indirect
expenses either in Step 4 or as an overhead rate in Step 5.
Step 3 was used to calculate the cost of the program from
the societal perspective [14, 21, 22]. While there was no
fee for participating in the programs, we wanted to account
for costs accrued by participants. These costs included:
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transportation to and from program services, participants’
time for travel and intervention services, and costs incurred
by the participant for dependent care. We used the state
minimum wage for each intervention location to estimate
the cost of time for participants [23].

The time period for the analyses ranged from 6 to
16 months (Table 1). All cost data were standardized to a
twelve-month time frame for ease of interpretation and are
in 2014 dollars. Steps 1-3 were completed by program and
administrative staff using process-oriented records which
tracked indicators such as the number of participants
enrolled, number of contacts, and duration of contacts. Costs
to the participant (time, transportation costs, and dependent
care) were estimated based on interview data from a subset
of program participants at each intervention location as well
as program implementation forms. Program costs for Steps 4
and 5 came from accounting records. Data were then entered
into a standardized RiC economic analysis spreadsheet [14].
Prior to data collection, site staff attended a web-based
training on cost analysis, threshold analysis, and completing
the economic analysis spreadsheet. In addition, RiC pro-
gram sites had access to a manual that provided detailed
information on how to complete the five steps included in
the spreadsheet. One-to-one technical assistance was
available from faculty at Johns Hopkins University, who
were the national evaluators of the RiC project. For quality
control, all spreadsheets were reviewed separately by two
members of the evaluation team using a standardized form.
Any questions that arose were discussed with the RiC
grantees and resolved. The national evaluators reviewed the
results of the cost analysis with site-level evaluation and
program staff to ensure the validity of findings.

This economic analysis includes a cost analysis and a
threshold analysis. The cost analysis determined the costs
incurred through delivering the programs, expressed both
as the total cost (C) for a twelve-month time frame and the
cost per participant served. Given an estimate of the dis-
counted lifetime treatment costs for HIV (T), the cost-
saving threshold analysis estimated the number of trans-
missions that would need to be averted (A) such that the
total program costs would be exceeded by the total dis-
counted savings (C < AT). Based on the literature, we
assumed lifetime cost of HIV treatment of $330,000 (2011
USD), and this estimate of T takes into account varying
treatment costs at different stages of infection [24]. We
adjusted “T” to 2014 dollars (US Department of Labor’s
Consumer Price Index http://data.bls.gov/pdq/SurveyOut
putServlet) (Price index for all urban costumers (not sea-
sonally adjusted, US city average, medical care) (435.292/
400.258%330,000). Program costs, C, were calculated for
each site using information from Steps 3, 4, and 5 descri-
bed above. Specifically, the total costs to the participant
were added to the implementation costs times one plus the
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Table 1 Description of RiC programs

Program name Location Program components

Population served Time period for

analysis®

Living Well Birmingham, AL
Peer navigation
Transportation

Positive Links

Charlottesville, VA Smart phone application

Strength-based case management

Assessment of barriers to care

African—Americans 2/1/14 to 1/31/15

10/01/13 to 9/30/
14

Rural residents

Priority access to HIV clinical

care

Bronx Health
Connect

Bronx, NY Health navigation
Wrap around services
Harm reduction

Trans Wellness
Project

Philadelphia, PA Peer navigation
Wrap around services
The Open Door  Pittsburgh, PA

housing program

Client-centered residential

Individuals who use substances and the 1/1/14 to 12/31/14

homeless

Transgender women 7/1/13 to 10/31/14

Individuals who use substances and the 12/31/13 to 1/1/14

homeless

Representative payee services

Total health Prince Georges

Community health workers

Individuals living in poverty and sub- 7/1/14 to 12/31/14

optimally housed

Women who have experienced trauma 3/1/14to 8/31/14

partners County, MD Wrap around services
Housing and financial planning
counseling
CHANGE for San Diego, CA Trauma-informed wrap around
women services

# Standardized to 12 months for analyses presented in this manuscript. Due to rolling enrollment for the Trans Wellness and Total Health
Partners programs, twelve-month standardization was done by calculating the average client enrollment and costs for 1 month and multiplying
this by twelve. For CHANGE for Women, due to fixed enrollment into an 18-month intervention, client enrollment was kept constant and cost

per client was used to standardize to 12 months

overhead rate [C = total participant cost + (implementa-
tion costs*(1 + overhead rate))].

For each site, the number of infections that would need
to be averted per year to reach the cost-saving threshold
was given by the ratio C/T, or the cost of the program per
year over the discounted lifetime cost for HIV care. To aid
the interpretation of the cost-saving threshold, we calcu-
lated number of transmissions that would need to be pre-
vented per 100 participants. We also estimated the
additional number of person-years with viral suppression
required to prevent that many transmissions. For the latter
calculation, we assumed a transmission rate of 5.3 per 100
person-years for individuals not in care and a transmission
rate of 0.4 per 100 person- years for persons who are virally
suppressed (0.053-0.004 = 0.049 estimated transmissions
prevented per person-year with viral suppression) [4].

Results

RiC was a national HIV retention in care program imple-
mented in seven locations throughout the US from June
2013 to February 2016. Each program employed an

evidence-based program model that was adapted to meet
the needs of the population being served (Table 1). Two
programs were implemented in the Southeastern US, the
Living Well Program and Positive Links. The Living Well
program provided the following services: a comprehensive,
individualized assessment of participants’ most urgent
patient-identified needs; linkage to social services to
address participant needs; culturally competent health
navigation by trained peers, and no-cost transportation to
social and medical services. Twelve-month program
delivery costs for the Living Well Program were $203,943.
Just over half of the costs were staffing and personnel,
including case managers, a project manager, a retention
coordinator, peer support specialists, and clinic partners.
The program served 107 participants at a cost of $1906 per
participant. The cost-saving threshold was 0.57 HIV
transmissions averted.

The Positive Links program provided participants living
in rural Virginia access to a custom smartphone application
and priority access to HIV clinical care. The total program
cost was $148,635. Total staffing and personnel costs were
51% of total costs for the study co-investigator and project
coordinator. Materials and consumable costs (39%) were

@ Springer



646

AIDS Behav (2017) 21:643-649

largely comprised of costs associated with providing
phones and phone service to participants, support for the
phone application, and adaptation. The program served 54
participants over twelve months at a cost of $2752 per
participant. The cost-saving threshold was 0.41 HIV
transmissions averted.

Bronx Health Connect, which served individuals living
in NYC who use substances or who are homeless, provided
peer navigation services using a harm reduction model.
Total program cost for Bronx Health Connect was $65,361.
The majority of program costs were for staffing and per-
sonnel (62%) for case management and program manage-
ment. Bronx Health Connect served 110 participants at the
cost of $594 per participant. The cost-saving threshold was
0.18 HIV transmissions averted.

In Philadelphia, trans peer outreach staff employed by
Mazzoni Center’s Trans Wellness Project provided health
education, outreach, and support to transgender women
living with HIV. Twelve months of program cost for the
Trans Wellness Project was $157,619. Costs associated
with staffing case managers, outreach workers, clinicians,
volunteers and project supervisors accounted for 62% of
costs. The Trans Wellness Project reached 1081 individuals
at the cost of $146 per participant. The cost-saving
threshold for the program was 0.44 HIV transmission
averted.

The Open Door was a harm reduction, client-centered
program that aimed to reduce homelessness by offering
client-centered residential housing and representative
payee services [25]. Total cost for the Open Door’s pro-
gram was $47,919 for 12 months of program delivery. The
majority of costs were staffing and personnel (72%).
Implementation costs were 19% of total costs and included
costs such as staff travel, participant travel and incentives.
The Open Door served 27 participants at a cost of $1775

Table 2 Twelve month RiC program costs (% of total cost)

per individual. The cost-saving threshold was well below
one at 0.13 HIV transmissions averted.

Total Health Partners used a peer-workforce of com-
munity health workers in Prince Georges County, MD to
retain PLWH in care and to address the social determinants
with a focus on housing and financial planning. Total
program costs were $423,913. Thirty-six percent of pro-
gram costs were participant costs, 55% of program costs
were staffing and personnel and the remaining 9% of costs
were materials and consumables. The program served 176
participants at a cost of $2409 per participant. The cost-
saving threshold was just over 1 at 1.18 suggesting the
program would need to avert two HIV transmissions per
year.

The Coordinated HIV Assistance and Navigation for
Growth and Empowerment (CHANGE) for Women pro-
gram (C4W) incorporated a trauma-informed model of care
into the provision of holistic wrap around social services.
Program cost for twelve months of program delivery from
the societal perspective was $271,834. Forty-three percent
of program costs were cost to the participant, 48% were
staff and personnel costs and 6% were costs for materials
and consumables. C4W cost $2639 per participant and the
cost-saving threshold for the program was 0.76, indicating
that to be cost-saving the program would need to avert 1
HIV transmission per year (Tables 2, 3).

Discussion

For the seven HIV retention in care programs implemented
in the United States from 2012 to 2015, the costs for twelve
months of implementation varied considerably from pro-
gram to program (from $47,919 to $423,913). This varia-
tion is to be expected given that the RiC interventions

Site Living Positive Bronx health Trans The open  Total health CHANGE for
well® links® connect” wellness”  door partners women*
Total program cost (societal $203,943 $148,635 $65,361 $157,619  $47,919 $423.913 $271,834
perspective)®
Total participant costs (%) $13,653 $2576 $16, 623 $39,647 $4404 $154,491 $117,645
(7%) 2%) (25%) (25%) (9%) (36%) (43%)
Implementation costs: staff/personnel $106,463 $75,228 $40,629 (62%) $97,519 $34,313 $232,035 $130,954
costs (%) (52%) (51%) (62%) (72%) (55%) (48%)
Implementation costs: materials and $12,468 $57,552 $1752 (3%) $5066 $9202 $37,386 (9%) $16,173 (6%)
other consumables (%) (6%) (39%) (3%) (19%)

? Overhead rate used to capture additional implementation costs. Overhead rates and percentage of total cost: Living Well 0.60 (35%); Positive
Links 0.10 (8%); Bronx Health Connect 0.15 (10%); Trans Wellness 0.15 (10%); CHANGE for Women 0.048 (3%)

° C = total participant cost + [implementation costs*(1 + overhead rate)] (Results presented might vary slightly from equation presented due

to rounding.)
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Table 3 RiC program threshold analysis for 12 months of program delivery

Location Number of Cost per Cost-saving threshold (per Cost-saving Cost-saving threshold additional person-
participants participant 12 months of program threshold (per 100 years with viral suppression (per 100
served” (societal operation)® participants)® person-years)®

perspective)®
Living 107 $1906 0.57 0.53 11
Well

Positive 54 $2752 0. 41 0.77 16
Links

Bronx 110 $594 0.18 0.17 3
Health
Connect

Trans 1081 $146 0.44 0.04 1
Wellness
Project

The Open 27 $1775 0.13 0.49 10
Door

Total 176 $2409 1.18 0.67 14
Health
Partners

CHANGE 103 $2639 0.76 0.74 15

for
Women

* Number of participants served by the program during a 12 month timeframe

® Cost per client. Calculated as: Total program cost/number of participants served

¢ Number of infections that would need to be averted for 12 months of program deliver to be cost-saving. Calculated as: total program cost/

$358,884

4 Number of infections that would need to be averted per 100 participants (enrolled for 1 year). Calculated as: Cost per client*100/$358,884

¢ Number of additional person-years of viral suppression that need to occur for the program to be considered cost-saving. This assumes 5.3
infections per 100 person years for individuals not retained in care and 0.4 infections per 100 person years for individuals who are virally
suppressed. Calculated as: 100*Cost-saving threshold per 100 participants/(5.3-0.4)

varied in the models they employed, the location of ser-
vices, and the populations served. Given these differences,
the cost results from the RiC programs should not be
compared to each other.

Cost-saving thresholds estimate the number of HIV
transmissions that would need to be averted to assert that
the interventions were cost-saving. The cost-saving
thresholds for the RiC programs were 1.18 or less, indi-
cating that six of the programs would be cost-saving if they
averted one transmission per year, and the seventh would
be cost-saving if it averted two transmissions per year.

This study adds to a small but growing body of research
which suggests that retention in HIV care programs are a
productive use of resources. The CDC/HRSA Retention in
Care trial assessed the effectiveness of an intervention that
included brief face-to-face meetings with participants
during primary HIV care visits, brief phone calls halfway
between scheduled primary care visits, and appointment
reminder calls for scheduled and missed visits. The CDC/
HRSA Retention in Care trial costs $241,565 annually
across the six study sites and the average cost per patient

was $393 [17]. Most of the RiC programs had comparably
higher average costs per participant. However, the RiC
programs provided participants with intensive intervention
services and focused on highly underserved populations
with competing basic needs. In addition, the costs pre-
sented in this paper are from the societal perspective and
thus include costs to the client. Both studies found that the
majority of the costs associated with intervention delivery
were labor costs. Further, the RiC programs seem to have
highly achievable thresholds for consideration as cost-
saving.

This study is not without limitations. First, the RiC
implementing agencies self-reported the costs associated
with program delivery. Second, this study does not take
into consideration other benefits. For example, quality-ad-
justed life-years saved through engagement in care or
prevention of HIV infection have not been estimated.
Third, data sources and methods for reporting estimates
may have varied across sites based on available data and
program structure. In addition, for the cost analysis of the
Positive Links application, it is important to note that the
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cost analysis was based on the actual number of partici-
pants served in the demonstration project (n = 54).
Anticipated Positive Links intervention services expenses
do not increase with replication for upwards of 700 par-
ticipants which is important when considering economies
of scale. At this time, we are not able to determine the
number of transmissions that were actually averted by the
programs because the data needed to complete those
analyses are not available, and therefore we cannot make
claims about whether or not the programs are cost-saving at
this time. However, we are currently gathering data on viral
suppression, and we plan to estimate if the programs are
cost-saving once the RiC programs are completed and final
data are available. Still, the low thresholds reported here
appear to be readily achievable.

Conclusions

Only 30% of PLWH are engaged in HIV care [3] and
individuals who are diagnosed by not retained in care may
account for over 60% of HIV transmissions [4]. This study
provides valuable information on the costs associated with
implementing HIV retention in care programs and the cor-
responding cost-saving thresholds. The findings from this
study suggest that retention in care programs can be deliv-
ered at fairly low costs and appear to be an efficient use of
HIV prevention funds given seemingly achievable thresh-
olds. These findings will be useful to program implementers
and policy makers and ultimately inform the allocation of
public health resources for HIV prevention and care as
outlined in the National HIV/AIDS Strategy [26].
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