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Abstract

The U.S. Centers for Disease Control and Prevention (CDC) Diffusion of Effective Behavioral Interventions project has
disseminated HIV behavioral interventions (EBIs) across the United States since the 1990s. In 201 I, the CDC launched the
High-lImpact HIV Prevention (HIP) project, providing EBIs plus high-impact services (HIV testing, primary care, and support
services). Providers (nurses, social workers, educators) are unable to consistently make linkages; thus, numerous at-risk
individuals are not benefitting from HIP. Research on providers’ roles in the HIV Continuum of Care—linking clients to HIV
testing, primary care, and support services—is lacking. This article helps fill this gap with evidence that providers exposed to
EBIs, whose agencies offer EBIs, more frequently link clients to high-impact services. This is based on diffusion of innovations
theory, where individuals in social networks influence one another’s adoption of innovations. We hypothesize that providers
are exposed to EBIs via training, reading and hearing about EBIs, and/or discussing EBls with colleagues. We used cross-
sectional data from 379 providers from 36 agencies in New York City. We used multilevel ordinal logistic regression models
to test associations between provider exposure to EBIs (agency provides EBIs) and frequency of linkages to high-impact
services. Providers exposed to greater numbers of EBIs more frequently link clients to HIV, hepatitis C (HEP-C), and sexually
transmitted infections testing; to primary care; and to drug treatment and mental health services. Providers link clients most
frequently to primary care and HIV testing and least frequently to HEP-C testing and syringe exchange. Findings suggest
a dose effect, with exposure to more EBIs resulting in more linkages. Findings show a staged, evidence-based prevention
approach that includes exposure to EBls, leading to providers linking clients to high-impact services. There needs to be
emphasis on inspiring providers to engage with high-impact services at the elevated levels needed to end the epidemic.
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The U.S. Centers for Disease Control and Prevention (CDC)
reports that at the end of 2014, nearly one million persons
lived with human immunodeficiency virus (HIV) infection
in the United States; nearly 44,000 new cases are reported
annually. With widespread antiretroviral therapy (ART), the
number of people living with HIV is rising and rates of new
infections are stable (CDC, 2016). The effectiveness of ART
as HIV prevention rests on timely access to testing and ART
initiation (first steps of the HIV Continuum of Care, “care
continuum”), and access to support services (CDC, 2015b;
Panel on Antiretroviral Guidelines for Adults and
Adolescents, 2016). ART lowers the viral load in the blood
stream, making transmission less likely (Cohen, McCauley,
& Gamble, 2012; Dodd, Garnett, & Hallett, 2010; Porco
et al., 2004; Thompson et al., 2012). Therefore, HIV testing,

linkage to care and ART reduce HIV infections (Cohen et al.,
2011). Treatment of sexually transmitted infections (STIs;
Baeten et al., 2008; Fleming & Wasserheit, 1999; Zuckerman
et al., 2007), of mental disorders and drug addiction are rec-
ommended to further reduce risks for transmission (Fuller,
Ford, & Rudolph, 2009).

Since 1999, the CDC has disseminated 34 evidence-based
behavioral interventions (EBIs) through the Diffusion of
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Effective Behavioral Interventions (DEBI) project to reduce
HIV morbidity, mortality, and health disparities (CDC,
2015a). In 2011, DEBI morphed into CDC High-Impact HIV
Prevention (HIP) project, to provide high-impact interven-
tion to high-risk individuals, including EBIs, HIV testing,
primary care, and support services to help clients adhere to
ART (Centers for Disease Control and Prevention, National
Center for HIV/AIDS, Viral Hepatitis, STD, and TB
Prevention Division of HIV/AIDS Prevention, 2011).
Individuals at risk for HIV infection access the care contin-
uum assisted by service providers (“providers”), counselors,
case managers, navigators, outreach workers, and supervi-
sors whose responsibilities include linkages to HIV services.
Regrettably, at-risk individuals are not consistently linked to
or retained in care (Del Rio & Mayer, 2013; Pinto, Witte,
Filippone, Whitman, & Baird, 2017). Little research has
been conducted to examine this matter, due to the fast shift in
HIV policy interventions (Mugavero, Norton, & Saag, 2011;
Zaller, Fu, Nunn, & Beckwith, 2011). This article helps close
this gap by (1) showing how a shift in HIV prevention policy
has shaped current practice, (2) identifying a staged approach
to HIV prevention, and (3) informing future research regard-
ing linkage-making practices.

High-lmpact HIV Prevention Project

Starting in 2002, the CDC launched DEBI to disseminate
EBIs across the US. In response to changes in the epidemiol-
ogy of HIV transmission, in 2011, the CDC launched the
High-Impact HIV/AIDS Prevention project (CDC, 2015a).
HIP includes a compendium of 9 best practices for promot-
ing linkage and retention in care, and 84 HIV risk—reduction
EBIs, 34 of which are behavioral interventions formerly
known as “DEBIs.” In 2015, the CDC awarded a total of
$216 million to U.S. agencies to deliver HIV-prevention pro-
grams (National Center for HIV/AIDS, Viral Hepatitis, STD,
and TB Prevention Division of HIV/AIDS Prevention,
2015). Roughly between 1999 and 2011, these agencies
focused on EBIs; with HIP, agencies now promote linkages
and retention in care while still providing EBIs. HIP reflects
the Joint United Nations Programme on HIV/AIDS’s target
to end the AIDS epidemic: by 2020, 90% of people living
with HIV will be aware of their status; 90% with HIV infec-
tion will receive ART; and 90% receiving ART will achieve
viral suppression (UNAIDS, 2014).

In the HIP project, HIV prevention is guided by key con-
siderations encouraging providers to offer or refer their cli-
ents to high-impact services. The CDC prioritizes integration
of services targeting at-risk populations, and which are cost-
effective and feasibly delivered. Providers link to and retain
clients in care and reengage those who drop out of care
(Gardner et al., 2012; Rapp, et al., 2013). Less is known
about loss to follow-up, but we know that adolescents who
experience shorter intervals between testing and care are
more likely to engage in long-term care, compared to those
who experience longer intervals (Carey et al., 2015).

Integrated linkages improve outcomes by reducing client
visits and by increasing access to care (Kaaya et al., 2013).

Conceptual Framework

Policy Intervention Framework

Our understanding of how providers are responding to the
HIP project is drawn from a policy intervention framework
developed by the CDC-funded Center of Excellence for
Training and Research Translation to evaluate policies and
practices (Center for Training and Research Translation,
2012). The framework is based on logic models that evolve
as health promotion and prevention projects also evolve
overtime, in this case from DEBI to HIP (including ongoing
HIP practices). This approach reflects the continual inter-
play across two or more policy interventions, the practices
that stem from them, and the path that might lead to success-
ful outcomes. Researchers and providers can revise the
framework to progressively capture nuances of policy shifts.

Figure 1 provides a modified model depicting the tempo-
ral connection between Policy Intervention I (DEBI) and
Policy Intervention II (HIP), a staged approach to preven-
tion, as follows: DEBI mandate (1999-2011) characterized
by EBIs followed by HIP (2011-present) including a// high
impact services. The mechanism hypothesized to influence
provider linkage behaviors comprises their exposure to EBIs
(explained below). In this article, we focused on and thus
measured one key behavior, the rate at which providers make
linkages to high impact services.

Exposure to EBIs at the Local Level

“Environmental exposure” is derived from Rogers’ diffusion
of innovations theory (Rogers, 1995), where individuals in
social networks influence one another’s adoption of innova-
tions. The theory emphasizes the way networks enable inno-
vative practices to spread over time, as follows. A small
number of providers in each agency (as few as one or two) are
trained to deliver the EBIs offered by their agencies. Because
DEBI ran for more than two decades, providers who were not
trained were nonetheless exposed to EBIs (Dolcini et al.,
2010). They actively conducted outreach to vulnerable popu-
lations, adopted new strategies for matching services to cli-
ent’s needs, and linked clients to EBIs. Discussions about the
advantages and limitations of EBIs are common in agencies
that offer them; therefore, providers are exposed by reading
announcements and by hearing about EBIs. Given the prox-
imity of providers within agencies, communications about
linkages are recurrent. As the CDC began to de-emphasize
some EBIs and emphasize the integration of all high-impact
interventions, providers began to draw on the skills they had
developed under DEBI to fulfill HIP mandates. We hypothe-
size that exposure to EBIs improves the likelihood of linkage-
making to HIV, hepatitis C (HEP-C), and STI testing; primary
care; drug and mental health treatment; and syringe exchange.
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Figure |. Provider exposure to evidence-based behavioral interventions (EBIs) influences high-impact services.

Method

For the current study, we used baseline data from an NIMH-
funded (ROIMHO095676) longitudinal project, Implementation
Collaboration for Implementation (“Project ICI”). Project ICI
examines providers’ implementation of HIV services in primary
care, outpatient treatment, and prevention programs in New
York City (NYC). Project ICI collected survey data on 379 pro-
viders in 36 service agencies in 2013-2014. Following commu-
nity-engaged research practices, we partnered with stakeholders
to establish study aims, develop and pilot survey questions, and
collect and analyze data (Pinto, Spector, Rahman, &
Gastolomendo, 2015; Pinto, Spector, & Valera, 2011). The
study was approved by the Institutional Review Boards at
Columbia University and at the University of Michigan.

Procedures

Agency Recruitment. We used a convenience sample of 36 agen-
cies funded by the NYC Department of Health and/or the CDC
to provide HIV-related services, with the goal of enrolling 360
providers. We recruited from a list of more than 100 agencies.
We contacted all agencies via e-mail, and we followed up by
phone. Study staff contacted agency representatives by phone,
outlining procedures and inclusion criteria and developing a
data collection plan. We enrolled the first 36 agencies that
accepted our terms. Nine agencies were in Manhattan, eight in
Brooklyn, four in Queens, three in the Bronx, and nine had sites
in two or more boroughs. Each agency received a computer
(valued at $1,000) as an incentive to participate.

Provider Recruitment. To be included, a provider had to offer
and/or make linkages to HIV services. There were no exclu-
sion criteria. The average number of providers per agency
was 10 (2 to 25), representing from 10% (large agencies) to
100% (small agencies) of eligible providers. Providers
received $20 gift cards after interviews.

Data Collection. Project staff implemented computer-assisted
face-to-face interviews. We used notebook computers loaded
with password-protected survey software powered by DAT-
STAT Illume 6.0. Provider interviews lasted 45 to 60 min-
utes. Agency leaders took a short Organizational Survey
(15-20 minutes). Participants read and signed informed con-
sent prior to interviews.

Surveys. The Organizational Survey included 45 questions:
(1) organizational capacity, (2) staff preparedness, (3) organi-
zation’s prior research experience, (4) organization’s delivery
EBIs, and (5) organization’s linkage to services. The Provider
Survey comprised 150 questions about (1) provider’s job
description and demographic information, (2) opinions of and
experiences with interagency collaboration, (3) research
experience, (4) attitudes about and experience making link-
ages to high-impact services, and (5) job satisfaction. Surveys
were piloted with six providers whose responses were used to
help refine questions and ensure validity. Prior to baseline
collection, the survey was repiloted with six new volunteers.

Measures

Outcome: “Type and Frequency of Linkage to Each High-Impact
Service.” Participants were asked, “How often have you
referred clients in the past 6 months to HIV, HEP-C, and
STI testing, and primary care, drug treatment, mental health
or syringe exchange.” Categorical responses included the
following: “no referrals,” “once a month,” “once a week,”
and “several times a week.” The term “linkage” is used to
describe attempts at “linking” clients to services (e.g., HIV
testing) by, for example, phoning, e-mailing, or walking the
client to meet another provider who can provide that ser-
vice. We use “linkage” here based on our experiences as
practitioners and on the expertise of our research partners
who make linkages in their day-to-day work or supervise
those who do.



Pinto et al.

Primary Predictor: “Degree of Exposure to EBIs.” Participants
were given a list of EBIs currently funded by the CDC and
asked, “Please indicate whether or not your agency has had
each of these EBIs” (“yes,” “no,” “I don’t know”). Partici-
pants who marked “yes” to any EBI were considered “envi-
ronmentally exposed.” Those who responded “no” or “I don’t
know” were considered “not exposed.” Degree of exposure
was measured by these categories: participant marked no or /
don t know = 0 EBISs; participant marked 1, 2, 3, or > 4 EBIs.

Controls. Age was measured in years. Ethnicity included
Latino/Hispanic or non-Latino/Hispanic. Race included
White, Black/African American, “more than one race,” and a
grouping of Asian, Native Hawaiian, Alaskan Native, and
American Indian. Gender was categorized as male or female.
Education included high school, associate’s degree, bache-
lor’s degree(s), master’s degree(s), and PhD(s). Work posi-
tions included supervisor, counselor, case manager, navigator,
educator/outreach, and program administrator. In order to
control for providers linking clients to services provided in
their own agencies, an agency level indicator was obtained
from administrators of types of in-house services provided.
To control for different caseloads, we used participant
responses to “Please tell us, on average, how many clients
you provide services to each week (individually or in
groups)?” with response options, “Fewer than 30 clients,”
“31 to 50 clients,” and “More than 50 clients.”

Data Analysis

We calculated descriptive proportions and means (standard
deviations) of agency and provider characteristics. For each
high-impact service for which frequency of linkages was
measured, a multilevel ordinal logistic regression model
(using SAS GLIMMIX) was used to test the association
between degree of exposure and the frequency of linkages to
each service. We controlled for age, gender, race, education,
work position, caseload, and in-house service (for the type of
linkage being examined in the outcome). Clustering of pro-
viders within agencies was controlled in the multilevel ordi-
nal logistic model through the inclusion of a random intercept
at the agency level. We chose to use an ordinal logistic link
function to reflect the four ordered category outcomes mea-
suring increasing frequencies of linkages, and the propor-
tional odds assumption was verified for each type of service.
Estimated odds ratios and 95% confidence intervals from the
multilevel ordinal logistic model are presented for all predic-
tors. Odds ratios greater (lower) than 1 indicate that the pre-
dictor is associated with higher (lower) frequency of linkages.
Given our primary interest in the effect of exposure to EBIs
and the observation that 85 providers reported that they did
not know if their agencies offered EBIs, we performed addi-
tional sensitivity analyses to check robustness of our find-
ings. Specifically, we reran all multilevel ordinal logistic
regression models on a smaller sample (N = 294), dropping
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Table I. Sample Demographic Characteristics (N = 379).
Characteristic n %
Age, years (M =41, SD = 12)
Gender
Male 143 38
Female 236 62
Ethnicity
Hispanic or Latino 24| 64
Not Hispanic or Latino 138 36
Race
More than one race 64 17
White 102 27
Black or African American 193 51
Native Hawaiian, Asian, American 20 5
Indian, Alaskan Native
Highest level of education
Less than high school 6 2
High school diploma/GED 87 23
Associate’s degree 46 12
Bachelor’s degree 122 32
Master’s degree 115 30
Doctoral degree 3 |
Work position
Supervisor 56 15
Counselor 77 20
Case manager 100 26
Navigator 27 7
Educator/outreach 57 I5
Program administrator 55 I5
Other 7 2

those who reported “I don’t know.” The model results (avail-
able on request) are very similar to the original analyses.

Results

Agency and Provider Samples

All agencies were nonprofit organizations providing medical
services (e.g., HIV testing and care) and/or psychosocial ser-
vices (e.g., HIV counseling, workshops, homeless shelter).
Twenty-four agencies had budgets below $10 million. Eight
employed more than 100 providers. The number of in-house
services was 3.8 (SD = 2.1; range 0-7). The most common
in-house service was HIV testing (81% of agencies) and the
least common syringe exchange (25% of agencies).

The sample comprised 379 providers (Table 1). Sixty-two
percent were women. A total of 241 providers (64%) identi-
fied as Hispanic/Latino. Racially, they identified as follows:
193 (51%) Black/African American; 102 (27%) White; 64
(17%) “more than one race”; and 20 (5%) Hawaiian Native,
Asian, American Indian, or Alaskan Native. The mean age
was 41 years (SD = 12). Providers identified their job roles as
follows: 100 (26%) case managers, 77 (20%) counselors, 57
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Figure 2. Frequency of linkages made in the past 6 months.

(15%) education/outreach, 56 (15%) supervisors (e.g., of
counselors, case managers, etc.), 55 (15%) program adminis-
trators, 27 (7%) health navigators, and 7 (2%) “Other.” The
largest proportion (122, or 32%) had bachelor’s degrees, fol-
lowed by 115 (30%) with master’s degrees. Most providers
(209, 55%) served fewer than 30 clients per week.

Environmental Exposure

Of 379 providers, 237 (63%) were exposed to at least one
EBI; there were 102 (27%) providers exposed to four or
more. Thirty-seven percent (142) were not exposed (this fig-
ure includes 85 providers who checked “I don’t know”).

Frequency of Linkages

Figure 2 shows frequencies of linkages to high-impact ser-
vices. Most frequent (“several times a week”) linkages were
to primary care and HIV testing. Least frequent linkages (no
linkages in past 6 months) were to HEP-C testing and syringe
exchange services.

Predictors of Frequency of Linkages

Table 2 shows that exposure to EBIs was associated with
providers more frequently linking clients to HIV, HEP-C and
STI testing, to primary care, and to drug treatment and men-
tal health services, but not to syringe exchange. For example,
the odds of providers more frequently linking clients to HIV
testing are two and four times greater for those providers
who were exposed to three EBIs and to four or more EBIs,
respectively. The odds of providers more frequently linking
clients to primary care are about 1.5 and 2 times greater for
those providers who were exposed to three and four or more
EBIs, respectively. Compared with supervisors, navigators
linked clients more frequently to primary care but less

frequently to drug treatment. Compared with supervisors,
educators linked clients less frequently to primary care, drug
treatment, and mental health services. Providers with casel-
oads more than 50 clients per week made more frequent link-
ages to primary care, drug treatment, and mental health
services, compared with providers with caseloads of 30 or
fewer. Providers in agencies with in-house HEP-C testing
made the most linkages for HEP-C testing.

Discussion

In 1994, before DEBI and HIP, local and state health depart-
ments began to deliver HIV prevention services—counsel-
ing, testing, and referral to support services (CDC, 2006).
Our findings lend support to the concept of “exposure” to
build knowledge about how a system-level project (i.e.,
DEBI) can influence adoption of services (i.e., linkage-mak-
ing) under a subsequent project (i.e., HIP). To our knowl-
edge, the concept of “exposure” has not been used in research
concerning the HIV Continuum of Care, and it is thus an
innovation.

Findings show that providers exposed to EBIs make sig-
nificantly more linkages to high-impact interventions; the
average rate of linkages is basically the same whether or not
the agency offers a particular service (“in-house”). Some pro-
viders refer their clients to outside services even when their
agencies have those services, for example, to preserve their
clients’ anonymity. The results suggest a dose effect, with
exposure to more EBIs resulting in more frequent linkages.
Providers exposed to one EBI may become knowledgeable
about that EBI, develop positive attitudes about that EBI,
become confident about their abilities to deliver that EBI, and
thus adopt other types of EBIs. Providers seldom link clients
to syringe exchange, perhaps because some agencies do not
serve large numbers of persons who inject drugs, some pro-
viders may adhere to an abstinence-only paradigm, or clients
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do not feel comfortable revealing drug use to providers.
Frequency of linkages to HEP-C testing was low. HEP-C test-
ing takes place within primary care, so providers may assume
that linkages to primary care will include HEP-C testing.

Client navigators guide clients through the health care sys-
tem to increase retention in care by using intensive contact in
the first 6 months of care. Health educators offer educational
workshops and programing specific to HIV prevention and
strive to engage at-risk populations. Navigators and educators
linked clients to drug treatment and mental health services
less frequently than supervisors. Supervisors often link cli-
ents to services with “special considerations,” like cost, wait-
ing lists, and age or gender. Larger caseloads, regardless of
work position, predicted more linkages to primary care, drug
treatment and mental health. In HIP, all providers are encour-
aged to participate by linking clients to all high-impact ser-
vices. Our findings show that navigators more frequently link
clients to primary care. This calls for research to uncover the
specific techniques they use and which might be used by
other providers to improve linkages.

Non-White providers were less likely to link clients to
certain services, perhaps due to racial disparities in levels of
trust in how high-impact services were launched without
strong participation of the community. The data do not allow
us to test an explanation, but we recommend research to
explore the role of race in delivering HIP services. This is
especially important given that a disproportionate number of
individuals of color are living with or becoming infected
with HIV and in need of HIP services.

Limitations

Limitations include a convenience sample that does not rep-
resent the universe of agencies in NYC. We used a cross-
sectional design and cannot report on causal associations.
Access to syringe exchanges does not necessitate linkages,
per se; therefore, the question we used to assess linkages
should have asked whether or not providers shared informa-
tion about exchange programs. We note the importance of
assessing the degree of linkage-making before DEBI and
HIP; however, we do not have data before HIP. Being unable
to confirm the “success” of linkages is also a limitation;
nonetheless, we know from experience that 90% to 100% of
linkages are completed successfully. The data we used are
the best available; future research should focus on agencies
with similar documentation systems to compare successful
versus unsuccessful linkages. Longitudinal studies are
needed to examine the context in which linkages are made
and the factors that hinder linkage completion.

Implications for Policy and Practice

We identified a staged approach to HIV prevention. Providers
were first exposed to DEBI requiring them to offer multiple
EBIs. Then, under HIP, they were required to offer all

high-impact services. This shift begs some questions about
practice (Johns, Bayer, & Fairchild, 2016; Purcell, McCray,
& Mermin, 2016). All EBIs have positive effects for at least
one HIV risk behavior; however, positive effects are not
maintained over long periods of time (Feldman, Silapaswan,
Schaefer, & Schermele, 2014). With unwanted consequences,
the CDC has supported only cost-effective EBIs for popula-
tions with the greatest HIV burden (CDC, 2015b). For exam-
ple, de-adoption of RESPECT, an individual-level EBI to
reduce HIV risks, has created a disconnect among agency
services and frustration among staff (McKay, Dolcini, &
Hoffer, 2017). Research on de-adoption is needed to examine
further effects of de-emphasis of long-running practices and
of providers’ trust in public health science. There may be no
prevention community with a longer history of engaged
advocacy, yet it is unclear to what extent decision-making
around de-adoption involved providers.

As policies change the focus of practice, agencies adapt to
new mandates. Future policies concerning HIV prevention
ought to consider the benefit of exposing providers to one
type of service as a strategy to potentiate adoption of subse-
quent other services. Agency- and provider-level diversity in
our sample makes us confident that results will have similar
implications for urban diffusion systems across the United
States. Since at-risk individuals are not consistently linked to
or retained in care, there needs to be a continued emphasis on
inspiring providers to engage with high-impact services at
the elevated levels needed to end the epidemic.
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