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Abstract

Background: Recent studies have demonstrated that high human immunodeficiency virus (HIV) prevalence (2.1%) rates exist
in“high-risk areas’ of US citiesthat are comparable to rates in devel oping nations. Community-based interventions (CBIs) have
demonstrated potential for improving HIV testing in these areas, thereby facilitating early entry and engagement in the HIV
continuum of care. By encouraging neighborhood-based community participation through an organized community coalition,
Project LINK sought to demonstrate the potential of the CBI concept to improve widespread HIV testing and referral in an area
characterized by high poverty and HIV prevalence with few existing HIV-related services.

Objective: Thisstudy examinestheinfluence of Project LINK to improvelinkage-to-care and HIV engagement among residents
of itstarget neighborhoods.

Methods: Using avenue-based sampling strategy, survey participants were selected from among all adult participants aged 18
yearsor moreat Project LINK community events (n=547). We explored multilevel factorsinfluencing continuum-of-care outcomes
(linkage to HIV testing and CBI network referral) through combined geospatial-survey analyses utilizing hierarchical linear model
methodol ogies and random-intercept model s that adjusted for baseline effect differences among zip codes. The study specifically
examined participant CBI utilization and engagement in relation to individual and psychosocial factors, aswell as neighborhood
characteristicsincluding the availability of HIV testing services, and the extent of local prevention, education, and clinical support
services.

Results:  Study participants indicated strong mean intention to test for HIV using CBI agencies (mean 8.66 on 10-point scale
[SD 2.51]) and to facilitate referrals to the program (mean 8.81 on 10-point scale [SD 1.86]). Individual-level effects were
consistent across simple multiple regression and random-effects models, as well as multilevel models. Participants with lower
income expressed greater intentions to obtain HIV tests through LINK (P<.01 across models). HIV testing and CBI referral
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intention were associated with neighborhood-level factors, including reduced availability of support services (testing P<.001),
greater proportion of black/African Americans (testing and referral P<.001), and reduced socioeconomic capital (testing P=.017
and referral P<.001). Across models, participants expressing positive attitudes toward the CBI exhibited greater likelihood of
engaging in routine HIV testing (P<.01) and referring others to HIV care (P<.01). Transgender individuals indicated greater
intent to refer others to the CBI (P<.05). These outcomes were broadly influenced by distal community-level factors including
availability of neighborhood HIV support organi zations, popul ation composition socioeconomic status, and high HIV prevalence.

Conclusions: Project LINK demonstrated its potential as a geotargeted CBI by evidencing greater individual intention to engage
in HIV testing, care, and personal referralsto its coalition partner organizations. This study highlightsimportant socioecological
effectsof US-based CBIstoimprove HIV testing and initiate acceptable mechanismsfor prompt referral to care among avulnerable

population.

(JMIR Public Health Surveill 2015;1(2):€16) doi: 10.2196/publichealth.4675
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Introduction

Background

Community-based interventions (CBls) are a feasible,
sustainable approach to increase widespread human
immunodeficiency virus (HIV) testing and improve entry and
engagement in the HIV continuum of care [1,2]. Ideally,
engagement in care is a seamless, coordinated process
commencing with individual testing, diagnosis, and treatment
initiation. Yet those at highest risk of HIV infection are the most
challenging to engage and susceptible to delays across the care
continuum. HIV testing delay is frequent in US
men-who-have-sex-with-men (MSM) populations, with an
estimated 19-26% of MSM unaware of their status[3]. Delayed
testing is associated with a lack of awareness or denial of
perceived risk for infection, age, and race/ethnicity [3,4]. Racia
and ethnic minorities are at increased risk of delayed referral
to HIV care and treatment following diagnosis [5,6]. Rates of
delayed testing rates remain high; in 2013, 23.6% of newly
diagnosed HIV patientsin the United States were classified as
Stage 3 (acquired immune deficiency syndrome, AIDS) at
diagnosis [7]. Treatment delay is more common among
black/African Americans, immigrants, and uninsured individuals
[8]. Between 20% and 40% do not link to HIV care within a
year of diagnosis, adelay which is associated with higher rates
of virologic failure, increased morbidity and mortality, and
immune system damage resulting from delayed receipt of
antiretrovirals[9].

Recent studies have demonstrated that high HIV prevalence
(2.1%), comparable with HIV rates in developing nations, are
present in “high-risk areas’ of US cities, particularly in
neighborhoods characterized by high poverty and HIV
prevalence [10]. These “hot spot” areas are experiencing local,
yet generalized, HIV microepidemics. Notably, many of these
areas arelocated within 12 major metropolitan areasthat account
for approximately 44% of al estimated AIDS cases, signifying
the challenges facing continuum of care access and delivery
[11]. Thus, itisimportant to look at health care service delivery
in these areas and examine the extent to which these options
are culturally compatible and socially sensitive to the needs of
those who could most benefit from geographically targeted HIV
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prevention and care. Previous studies have identified the
importance of recognizing the spatia distribution of HIV burden
[11,12], HIV service provision and continuum of care objectives
[13-15], and also of the spatial and ecosocial dimensions of the
development and delivery of CBlstargeting HIV transmission
[1,16,17].

Project LINK

Project LINK was an initiative supported by the Atlanta AIDS
Partnership Fund and the Community Foundation of Greater
Atlantato increase HIV testing in an area of Atlanta, Georgia,
characterized by high poverty and HIV prevalence. LINK'’s
goals were to identify residents living with HIV and directly
connect those living with HIV to appropriate medical care and
treatment programs. In addition, LINK created a model for
building lasting partnerships between community and HIV/AIDS
outreach agencies. The project was initiated as a result of
numerous meetingswith community partnersand local residents
concerned about the high HIV prevalence rate in their
neighborhood. Collectively, all parties reviewed HIV/AIDS
data, held discussions on community needs and assets, and
worked to identify specific strengthsand potential contributions
of the selected agency partnersto the delivery of HIV prevention
and care in the selected neighborhoods.

Development of theintervention thus occurred through aprocess
of community-based participatory research [18]. Community
members and |eaderswereinvited to attend a series of meetings
with the funder, technical advisors, and evaluative team to
discuss factors that may be influencing high HIV prevalence
ratesin the target neighborhoods for the intervention, a process
that has proven to be effective in eliciting critical intervention
points[19]. These conversationsled to an inventory of structural,
social, and individual-level factors that aligned well with the
socioecological model [20]. Thus, theintervention wasinformed
by this theoretical framework based on community consensus
and resulting activities that focused on addressing such factors
across levels. As a result of these planning activities, 5
community partner agencies were selected to collaborate with
the selected community to increase the capacity of local
residents and agencies to conduct HIV prevention and
linkage-to-care activities: the Center for Black Women's
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Wellness, Inc (CBWW), the AtlantaHarm Reduction Coalition
(AHRC), AID Atlanta, Positive Impact, and SisterLove, Inc.

High-Impact Prevention [21], an intervention approach adopted
by the Centers for Disease Control and Prevention (CDC) in
2013 to improve the effectiveness of HIV prevention efforts,
maximizes the relevance of proposed interventions through
consideration of the cost effectiveness and feasibility of
full-scale implementation, as well as assessment of coverage,
interactions, and combinations. Project LINK utilized thissame
strategy in bringing together various types of service providers
while supporting partnership development and linkage systems
to ensure that those in need of HIV services had access to a
comprehensive range of resources appropriate for their needs,
accessible to those at greatest risk. Each of the participating
agencies had a long history of providing culturally competent
programs and integrative service delivery for HIV/AIDS
prevention, testing, counseling, and linkage to HIV case
managers and mental health services. Each agency had a specific
rolerelated to HIV testing and subsequent coordinated referral
and linkage to in-house clinical care. In addition, supportive
programs such as the evidence-based “HedthyLove” HIV
prevention party (SisterL ove) [22,23]; needle exchange (AHRC)
[24,25]; women's support groups (CBWW, SisterLove, and
AID Atlanta) [26]; and mental health counseling and domestic
violence prevention and response training (Positive Impact)
[27] were components of the agencies servicedelivery package.
These were offered to residents at neighborhood schools,
churches, housing complexes, and community meeting locations,
in addition to street outreach conducted by the agencies’ mobile
units.

The community partners developed Project LINK to normalize
routine HIV testing and to provide coordinated linkage to HIV
care among the participating partner entities serving residents
in the target neighborhoods. LINK focused on engaging
residentsliving in an area comprising 2 target zip codes within
a generalized HIV high-prevalence cluster (=1.0% HIV case
prevalence) and few established HIV continuum-of-care
resources [12]. For this study, we aso identified a secondary
catchment area of 5 adjacent zip codes within the cluster,
directly abutting the 2 target zip codes. The initiative sought to
reach about 5000 residents over a 1-year period.

Methods

Study Design and Sample

The purpose of this study isto assesstheinfluence of the Project
LINK CBI to improve linkage-to-care and HIV engagement in
a selected area of Atlanta that demonstrated a high HIV
prevalence burden and limited health care servicesin its census
tracts. Individuals enrolled in this study were selected from
survey sessionsthat were randomly scheduled over a 10-month
demonstration period. Thisresulted in questionnaire collection
a 31 unique LINK-organized community activities and
programs during this period. Outcomes related to intention to
utilize CBI HIV testing resources and to refer other CBIswere
included in surveys administered a 23 of these
postimplementation activities within the process evaluation
phase of the CBI. Eligibility criteria specified inclusion of men
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and women aged 18 and over who had the ability to read and
write English. Respondents selected a gift card, t-shirt, transit
card, or some other health-promotionitemfor their participation.
The Emory University Ingtitutional Review Board approved
the protocol (00005278) prior to study inception.

Study Measures

The questionnaire included items on HIV testing and referral
to the CBI, in addition to sociodemographics, perceptions, and
attitudinal factors. Our primary outcome of interest was
participants’ willingness to engage in routine HIV testing
through the CBI, measured by the item, "On a scale from 0
(definitely not) to 10 (definitely so), rank your likelihood of
getting your next HIV test with a LINK agency in the next 6
months." To assess the potential of the CBI to motivate
participantsto refer othersto its services, weincluded theitem,
"On a scale from O (definitely not) to 10 (definitely so), rank
your likelihood of getting othersinvolved in Project LINK."

Individual-L evel Factors

We estimated the impact of multiple, nested influential factors
on the CBI’s key outcomes of interest, HIV testing, and LINK
service referral. Demographic factors from survey responses
included race, income, gender, and age. For the purposes of this
study, race was coded as "white" and "nonwhite." Household
income responses included 6 categories in US $20,000
increments from “less than US $20K per year” to “over US
$100K per year,” and were treated as a continuous variable for
our analyses. Gender wasincluded in our modelsasathree-level
categorical variable with levels "mae" "femae" and
"transgender." Agewas measured in years, and wasincorporated
into our models as a continuous covariate.

Exploratory Factor Analysis

Psychometric items were drawn from previous HIV behavioral
research demonstrating excellent internal consistency and
validity of items[20,28]. The questionnaire included measures
assessing attitudes about the LINK initiative, HIV/AIDS, social
norms, and community involvement [1,29,30]. Subscale
development utilized principal component analyseswith varimax
rotation, followed by assessment of components internal
consistency. Because someitem responseswere missing (3.6%),
we conducted Little'sMissing Completely at Random (MCAR)
test to analyze the overall pattern on surveys and subsequently
performed mean imputation.

Neighbor hood-L evel Factors

To assessthe CBI’ssuccessin promoting linkage to HIV support
in underserved communities, we explored the relationship
between LINK service utilization and the availability of HIV
services, support, and educational organizations. Previous
research provided a comprehensive catalog of HIV service
offerings in both the 2 CBI target area zip codes and the
surrounding neighborhoods[12]. Using their reported residential
Zip code, each participant was connected to the total number of
discrete, permanent HIV-related services available in their
community [13]. Discrete services included HIV case
management, HIVV medical treatment/services, HIV testing and
counseling, community education and outreach, mentoring and
support services, etc. and separate services from the same
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provider were counted separately. Only services provided prior
to the initiation of Project LINK were included in this count.

HIV prevalence was estimated for each zip code using
census-tract-level HIV diagnosis counts from 2005 to 2007.
These census-tract-level HIV counts were aggregated to
Zip-code-level counts using Esri ArcGIS version 10.2 [31].
Counts from census tracts overlapping more than 1 zip code
were split by area. HIV prevalence was computed by dividing
the aggregate HIV diagnosis count by the zip code population,
as measured in the US Census 2000 [32].

Other neighborhood-level factors were included to reflect the
socioeconomic composition of the community. These variables
included the proportion of black/African American residents,
the proportion of residents aged 25 years or more, the proportion
of male residents over 18 who have graduated high school,
median income, male employment rate, and the proportion of
vacant households. These community characteristics were
obtained at the zip code level from the US Census Bureau's
Census 2000 [32].

Statistical Analyses

We first computed descriptive statistics for characteristics of
our sample of CBI participants and for questions eliciting
participant impressions of the CBI. We then computed
descriptive statistics for our 2 outcome measures, willingness
toengageinroutine HIV testing through the CBI, and intention
to refer othersto the CBI. To compare these outcomes between
participantsliving inthe 2 primary target zip codes, thoseliving
inthe5 secondary catchment zip codes, and thoseliving outside
thetarget areas, we utilized analysis of variance (ANOVA) post
hoc pairwise analysis with Tamhane adjustment.

Next, we employed random-intercept linear mixed models to
examine the effect of individual- and neighborhood-level
covariates on CBI utilization and referral outcomes. Baseline
differences among participants from different zip codes were
adjusted for through the incorporation of random intercepts for
each zip code. Tofocusanalysison effectsrelating to individuals
within the CBI area, only participants from the 2 target and 5
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secondary catchment zip codes were included in the multilevel
analysis. Because 7 zip codes did not admit multiple
neighborhood effects in a single model, separate models were
fit for each neighborhood-level covariate, each regressing a
single neighborhood-level covariate and all individual-level
covariates on a CBl outcome. To assess the stability of
individual-level effects, multiple linear and random-intercept
(by zip code) modelswere a so fit using only theindividual and
psychosocia variables, excluding neighborhood-level variables.
Random-intercept models used the xtreg procedure with
maximum likelihood estimation in Stata version 13 [33].
Participants with missing outcome responses were excluded by
listwise deletion. Variance inflation factors were used to assess
all modelsfor multicollinearity; no issues were discovered. For
all hypothesis tests, results were considered statistically
significant if P<0.05.

Results

Sample Characteristics

Of the 597 respondents selected at the 23 postimplementation
activities, 414 (69%) lived within the 2 primary LINK target
Zip codes, 37 (6.2%) within the 5 secondary catchment zip
codes, 101 (17%) lived outside the targeted area, and 45 (7.5%)
did not list a home zip code. Table 1 describes the
sociodemographic characteristics of the sampled participants,
together with the characteristics of the participantsliving within
the 2 target zip codes and the 5 secondary catchment zip codes
(Table 1). The CBI participants included a majority of
black/African American (88.8%, n=530) participantsinthe age
range of 40-59 years (63.7%, n=380; Table 1). Respondents
were evenly split between male and femal e parti cipants (47.6%,
n=284 versus 45.2%, n=270). In addition, the sample included
27 transgender persons (the majority male-to-female). Most
respondents obtained high-school diplomas or general
educational developments (56.8%, n=339), yet many were also
unemployed (54.6%, n=326) and had annual household income
less than US $20,000 per year (78.2%, n=467).
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Table 1. Participant sociodemographic characteristics.?

All respondents Target area and secondary catchment
Frequency (%) Frequency (%)
Age b,c
18-29 years 78(13.1) 56 (12.4)
30-39 years 85 (14.2) 58 (12.9)
40-49 years 213(35.7) 175 (38.8)
50-59 years 167 (28.0) 133 (29.5)
>60 years 35(5.9) 23(5.1)
Missing 19(3.2) 6(L3)
Gender
Male 284 (47.6) 218 (48.3)
Female 270 (45.2) 207 (45.9)
Transgender: M to F 22 (3.7) 15(3.3)
Transgender: Fto M 5(0.8) 3(0.7)
Missing 16 (2.7) 8(L8)
Race
White 29 (4.9) 12(2.7)
Nonwhite 531 (88.9) 415 (92.0)
Missing 37(6.2) 43(9.5)
Ethnicity
Asian/Asian American/Pacific Ilander 11 (1.8) 5(1.1)
Hispanic/Latino/Chicano 1(0.2) 0(0.0)
African American/black 530 (88.8) 421 (93.3)
Caucasian/white 20(3.49) 6(1.3)
American Indian/Alaska Native 6 (1.0) 3(0.7)
Multiracia/Multicultural 10(1.7) 7(1.6)
Missing 19(3.2) 9(2.0)
Sexual orientation
Heterosexual 512 (85.8) 400 (88.7)
LGBTQQY 69 (11.6) 42 (9.3
Missing 16 (2.7) 9(2.0)
Relationship status
Single 387 (64.8) 299 (66.3)
Married/domestic partner 105 (17.6) 67 (14.9)
Divorced/separated 69 (11.6) 60 (13.3)
Widowed 26 (4.4) 21(4.7)
Missing 10 (1.7) 4(0.9)
Educational attainment
K-8 grade 71 (11.9) 52 (11.5)
High-school graduate/general educational 339 (56.8) 282 (62.5)
development
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All respondents Target area and secondary catchment
Technical/Vocational or Associates 100 (16.8) 81 (18.0)
Bachelor degree 39(6.5) 16 (3.5)
Master's degree 14 (2.3) 3(0.7)
Doctorate 9(15) 1(0.2)
Missing 25 (4.2) 16 (3.5)
Household income
Lessthan US $20,000 467 (78.2) 395 (87.6)
US $20,001-US $40,000 43(7.2) 25 (5.5)
US $40,001-US $60,000 19(3.2) 5(11)
US $60,001-US $80,000 16 (2.7) 4(0.9)
US $80,000-US $100,000 9(1.5 1(0.2)
More than US $100,000 17 (2.8) 4(0.9)
Missing 26 (4.4) 17 (3.8)
Employment status
Employed full time 91 (15.2) 39 (8.6)
Employed part-time 95 (15.9) 80 (17.7)
Unemployed 326 (54.6) 279 (61.9)
Other® 73(12.2) 49 (10.9)
Missing 12 (2.0) 4(0.9)
Di;tgncetraveled to CBI
activity
<5 miles 459 (76.9) 388 (86.0)
6-9 miles 57 (9.5) 33(7.3)
10-20 miles 37(6.2) 10(2.2)
>20 miles 31(5.2) 14 (3.1
Missing 13(2.2) 6(L3)

#Theitalics are used to emphasize the percentage of nonresponders for each item

BMean and SD for all respondents: 44.6 and 11.4, respectively.

®Mean and SD for respondents in target area and secondary catchment: 44.9 and 11.0, respectively.

9L esbian, gay, bisexual, transgender, queer, and questioning
®Retired, student, self-employed, disability, and illicit

Individualsin our sample provided insight on their motivations
to attend the LINK activities (Table 2). Most common reasons
provided were to obtain medical and scientific information
(36.5%, n=218) and meeting others who share similar
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HIV/AIDS concerns in the community (25.3%, n=151). A
majority of respondents al so expressed strong approval of LINK
activities (64.0%, n=382) and 57.0% rated Project LINK as
excellent/outstanding (n=340).
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All respondents (n=597) Target area and secondary

catchment (n=451)

Frequency (%) Frequency (%)

Motivation to attend CBI activity

Get the latest scientific/medical information 218 (36.5) 168 (37.3)

Meet others who share my concerns 151 (25.3) 119 (26.4)

Sense of obligation to my community 88 (14.7) 58 (12.9)

Learn about volunteer opportunities 58 (9.7) 46 (10.2)

Other 52 (8.7) 42 (9.3)

Missing 30(5.0 18 (4.0)
Rating of this event/activity

Excellent/outstanding 382 (64.0) 302 (67.0)

Good/very good 179 (30.0) 131 (29.0)

Fair/poor 8(1.3) 6(1.3)

No opinion 10(1.7) 4(0.9)

Missing 18 (3.0) 8(1.8)
Overall impression of Project LINK

Excellent/outstanding 340 (57.0) 268 (59.4)

Good/very good 226 (37.9) 167 (37.0)

Fair/poor 6 (1.0) 5(1.1)

No opinion 15(2.5) 8(1.8)

Missing 10 (1.7) 3(0.7)

#Theitalics are used to emphasize the percentage of nonresponders for each item.
OMulti pleresponses given included write-in comments such as accompanying friend/rel ative, treatment/testing, compensation, life change, and community

service.

The 2 primary CBI target zip codes and 5 secondary catchment
zip codes differed in the availability of HIV continuum-of-care
services. Within 1 primary target zip code, there were no HIV
services available to residents. The other primary zip code had
10 HIV services located within the area (eg, testing, support).
The number of available HIV services identified within the 5
secondary target zip codes ranged from only 3 or 4 in 3 of the
Zip code areasto 49 in 1 zip code area.

Psychosocial Factors

Psychosocial subscaleitems and results of the exploratory factor
analysisare detailed in Table 3. Chosen subscalesinclude LINK
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Attitudes about the risks of HIV and benefits of LINK
involvement, degree of psychological LINK Engagement,
Negative Participatory Norms associated with HIV testing and
the CBI, Perceived LINK Social Support, and Identification
with LINK Brand (Table 3). The scales exhibited excellent
psychometric propertiesincluding strong internal consistencies
acrossdomains (alpha=.733-.940). Responsesto theitemswere
rated on a 5-point scale and subscale scores were summed;
higher scoresindicated higher levels of the attribute.
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Table 3. Factor subscales for psychosocial domains.

Factor Factor characteristics and questions Loading

LINK attitudes?

| benefit from Project LINK services. a7
| like getting involved with Project LINK. .76
My community will really benefit from Project LINK. 73
My involvement will improve my community's trust in Project LINK. 73
My involvement in Project LINK will improve my health. 73
My participation in Project LINK would be very good. 72
| would participate in Project LINK activities because it would help to prevent AIDS. 72
| feel that my involvement in Project LINK is making an important difference. .70
HIV testing is a benefit of getting involved. .68
HIV isaserious concern in my immediate community. .68
LINK engagementb
Getting involved in the Project LINK effort isliberating. 77
Project LINK isasocial justice effort. 74
Project LINK will reduce health disparities. .70
| feel asense of purposein this cause. .69
It isfun to be involved with the Project LINK. .68
| feel a sense of belonging through my participation in this effort. .67
My involvement is helping to protect the rights of others. .67
| am advancing the public's health and well-being through my support of this cause. .65
| am as source of HIV/AIDS information in my community. .62
Being involved with the Project LINK helps me to feel empowered. .59
| experience a sense of community in this cause. .59
| would be very concerned about the outcome of any effort of which | am affiliated. 42
It is extremely important to make the right choice in selecting a volunteer organization. 40
The Project LINK effort isvery different from others. 40
Negative participatory
norms®
I think my friends would negatively judge meif | sought HIV testing. .84
| tend to be worried about what people think of me, eveniif | do not know them. .79
Participating in Project LINK seems risky. 75
| think some of my family members would be upset if | participated in Project LINK. 72
People negatively judge those who participate in Project LINK. .70
Even if | wanted to participate in Project LINK, | just do not have the time. .69
| generally do what my family expects of me. .58
If people heard of my participation with the Project LINK, they would form an opinion of me. .57
In general, | am among the last of my circle of friends to try new things. .55
LINK socia supportd
If | decided to participate in Project LINK, | probably would tell my partner. .61
| would do something even if members of my social group disagreed with my actions. .56
| think my work colleagues would approve of my involvement. 54
http://publichesl th.jmir.org/2015/2/e16/ JIMIR Public Health Surveill 2015 | vol. 1 |iss. 2| 16 | p. 8
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Factor Factor characteristics and questions Loading
Most people important to me think my involvement in Project LINK is good. .50
I think my doctor would approve of my involvement in Project LINK. 49
My immediate family is supportive of my involvement in Project LINK. 48
If my pastor supported Project LINK, | would be inclined to get involved. 42
LINK brand percep-
tion®
Prior to joining any organization, | prefer to consult a friend who has experience with that group. .64
Hearing that somebody else isinvolved with the Project LINK tells me alot about that person. .58
When it comesto deciding whether to join anew organization, | rely on experienced friendsor family members .56
for advice.
Being active with the Project LINK would help me to expresswho | am. A7
You can tell alot about a person by their community affiliations. 37

8A|pha=0.940; 10 items
bAIphaa=0.935; 14 items
Alpha=0.880; 9 items
dAIpha=0.830; 7 items
€Alpha=0.733; 5 items

Linkageto HIV Testing

Most participants felt comfortable obtaining an HIV test with
designated LINK providers, asindicated by high mean intention
to test for HIV using a LINK agency (mean 8.66 on 10-point
scale [SD 2.51]). One-way ANOVA by residence within CBI
target areas (primary, secondary, outside of target area) found
statistically significant differences among personsliving in the
LINK target area, those living adjacent to the primary
intervention zone, and those coming from outside the designated
zip codes with desire to use CBI HIV testing resources
(F447=11.6, P<.001). Tamhane post hoc analyses indicated
that respondentsliving in the 2 CBI target zip codes expressed
greater intention to engage in routine HIV testing through the
CBI compared with those living outside the target and secondary
catchment zip codes (difference=1.6, P=.004).

The results of the multiple regression and random-intercept
models with individual-level covariates are presented in Table
4 and model parameters in Table 5. Figure 1 shows the
individual predictors of HIV testing. The multiple regression
model incorporatesall individual and psychosocia independent
variables (race, income, gender, age, and the 5 psychosocial
scal es), but no neighborhood-level factors. Theindividual-level
random-intercept model adds a random intercept for zip code
to the previous model. Results from the multilevel models

http://publichealth.jmir.org/2015/2/e16/

containing all individua-level covariates and a single
neighborhood-level covariate are detailed in Table 6. Figure 2
shows the adjusted neighborhoods predictors of HIV testing.
Full results for individual and psychosocial effects in the
multilevel models are given in Multimedia Appendix 1. The
coefficient estimatesfor individual and psychosocial covariates
are very similar across multivariable models (Tables 4 and 6).
Among the demographic covariates, lower incomeis associated
with greater willingness to test in all models (P<.01 across
models). Older individuals have increased testing intention in
the multiple linear model (P=.02). Among the psychosocial
factors, favorable “LINK attitudes” (P<.01 across models),
“LINK engagement” (P<.05 acrossmodels), and “ | dentification
with LINK brand” (P<.05 across model) were all associated
with increased desire to obtain routine HIV testing through
LINK.

Within the target area and secondary catchment, participants
living in zip codeswith fewer available HIV services (P<.001),
lower HIV prevdence (P=.01), greater proportion of
black/African Americans (P<.001), smaller proportion of those
24 yearsor older living in the community (P<.001), and reduced
median household income (P=.02) were associated with
increased desire to obtain HIV testing through LINK, after
adjustment for individual factors (Table 5).
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Table4. Individual-level predictor models for HIV testing.
Multiple linear model Random intercept model
Predictor Coefficient (95% Cl)  Standardized coeffi- Pvalue  Coefficient (95% ClI)  Standardized coeffi- P value
cient (95% Cl) cient (95% Cl)
Intercent 841(5.86t010.97) 892(8.70t09.13)  <.001 8.12(5.65t010.75)  8.72(8.05t0 9.38) <.001
Individual
Race (white ref) 0.07 (-1.13t0 1.26) 0.01(-0.20t00.22) .91 0.14 (-1.02 to 1.31) 0.02 (-0.18 t0 0.23) .81
Income? -0.59 (-0.97 t0-0.21) -0.40(-0.67t00.14) .003 -0.60 (-0.97 t0-0.23) -0.41 (-0.66 t0 0.16) 002
Gender (Maleref)
Female 0.20(-0.25t00.64) 0.10(-0.12t00.32) .38 0.22(-0.21t00.66)  0.11(-0.11t00.33) 32
Transgender  0.83(-0.29t01.94)  0.17 (-0.06t00.39) .15 0.71(-0.38t01.80)  0.14 (-0.08 t0 0.36) 20
Age (years) 0.02(0.01t00.40)  0.23(0.01t00.44) .04 0.02(-0.02t00.37)  0.19(-0.02t0 0.41) .08
Psychosocial
LINK attitudes 0.38(0.16t00.60)  0.36(0.15t00.58)  <.001 0.35(0.13t0057)  0.34(0.13t0 0.55) .002
LINK engagement 0.31(0.09t00.53)  0.31(0.09t00.53) .006 0.30(0.09t00.52)  0.30(0.08 to 0.52) .006
Negative participatory -0.00(-0.23t00.22)  -0.00(-0.23t00.22) .98 -0.03(-0.25t00.19) -0.03(-0.25t00.19) .78
norms
LINK social support 0.09(-0.14t00.32)  0.09(-0.14t00.32) .44 0.09(-0.14t00.31)  0.08(-0.14 t0 0.31) 45
LINK Brand Perc. -0.02(-0.24t00.21)  -0.02(-0.23t00.20) .89 0.00(-0.21t00.22)  0.00 (-0.21 t0 0.22) 97
3 ncome recorded in US $20K categories from 1 (<US $20,000) to 6 (>US $100,000).
Table 5. Model parameters for individual-level predictor models for HIV testing.
Model N Listwise oy O¢ Rho LRtestof 0,=0 AIC BIC
deleted (95% C1) (95% C1) (95% Cl) P)
Multiple linear model 421 63 — — — — 1543 1586
Random intercept model 421 63 0.54 (0.09 to 2.00(1.86t0 0.07 (0.00to .05 1545 1595
3.14) 2.16) 0.59)
Table 6. Multilevel predictor models for HIV Testing.?
Neighborhood variable Model parameters
Adjusted Neighborhood-Level ~ Coefficient (95% Standard. Coeffi- P Rho (95%Cl) LR test of AlC
Predictor® Cl) cient (95% ClI) 0,0 (P)
Number of HIV support services -0.05(-0.08t0-0.03) -0.39(-0.59t0-0.19) <.001 0 >0.99 1535
HIV prevalence -0.61(-0.11t0-0.01) -0.32(-0.58t0-0.06) .01 0.03 (0.00t0 0.16) .008 1541
Black/African Americanpopula=  0.02 (0.01t0 0.04) 0.36(0.14t00.57) <.001 0 1.00 1539
tion (%)
Age= 25 years (%) -0.08(-0.13t0-0.03) -0.39(-0.62t0-0.15) <001 O 1.00 1539
Male high-school graduationrate -0.08 (-0.17 t0 0.00) -0.26 (-0.53t0 0.00) .05 0.02 (0.00t0 0.16) .07 1543
(%)
Male employment (%) -0.03(-0.06t00.01) -0.25(-0.55t00.06) .11 0.01 14 1543
Median household income (US ~ -0.07 (-0.13t0-0.01) -0.34(-0.61t00.06) .02 0.01 16 1540
$K)
Vacant homes (%) 0.04 (-0.06t00.14) 0.16(-0.21t003.53) .41 0.01 12 1545

3 ach multilevel model includes a single neighborhood-level variable together with all individual and psychosocial variables (N=421; 63 listwise
deleted).

bAdj usted for race, income, gender, age, and the 5 psychosocial variables
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Figure 1. Individua predictors of HIV Testing.
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Figure 2. Adjusted neighborhoods predictors of HIV Testing.
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Participant Network Referral

Along with HIV testing intentions, participants also expressed
a strong desire to refer other persons to LINK (mean 8.81 on
10-point scale [SD 1.86]). One-way ANOVA found significant
differences in willingness to refer others among participants
living in different areas (F, 39;=5.812, P=.003). Tamhane post
hoc analysis indicated that participants residing in the 2 CBI
target zipcodes expressed greater intention to refer others to
LINK than those residing outside the target and secondary
catchment zip codes (difference=0.8, P=.01).

The results of individua-level multivariable and
random-intercepts modelsfor CBI referral aredetailedin Table
7 and model parameters in Table 8; multilevel
neighborhood-factor models are provided in Table 9. Figures
3and 4 show individual predictors of CBI referral and adjusted
neighborhoods predictors of CBI referral, respectively. All
models incorporate al individual and psychosocia covariates

Table 7. Individual-level predictor modelsfor HIV servicereferral.

Frew et a

(race, income, gender, age, and the 5 psychosocial scales). The
random-intercepts model further includes a random intercept
for zip code, and the multilevel neighborhood-factor models
include random intercepts as well as 1 neighborhood factor in
each model. Full results for individual and psychosocial
covariates in the multilevel models are given in Multimedia
Appendix 1. The likelihood ratio test for null variance of the
random intercept was statistically significant for referral to
LINK services(P<.01 acrossmodels; Table 7). Individual-level
coefficients are similar among these models (Tables 7 and 9).
Theresultsdemonstrate that transgender individual swere more
willing than men to refer members of their social network to
LINK services (P<.05 acrossmodels). Participantsliving in zip
codeswith greater proportion of black/African Americansliving
in the CBI area (P<.001), greater proportion of vacant homes
(P=.002), and reduced median household income (P<.001) were
associated with increased desire to initiate referralsto LINK.

Multiple linear model

Random intercept model

Predictor Coefficient (95% Standardized Coef- P Coefficient (95% Standardized Coef- P
(@))] ficient (95% CI) Cl) ficient (95% ClI)
Intercept 9.07(6.79t011.35) 8.90(8.71t09.10) <.001 8.94(6.72t011.17) 8.89(8.49t09.30) <.001
Individual
Race (white ref) -0.32(-0.41t00.76) -0.06 (-0.24 to 56 -0.21(-1.25t00.84) -0.04(-0.22to 70
0.13) 0.14)
Income? -0.10(-0.36t02.39) -0.07 (-0.25to0 48 -0.10(-0.35t01.67) -0.06 (-0.24 to 49
0.12) 0.11)
Gender (maleref)
Female 0.28(-0.12t00.67) 0.14(-0.06t00.34) .17 0.35(-0.03t0 0.74) 0.18(-0.02t00.37) .07
Transgender 1.35(0.31102.39) 0.27 (0.06t00.48) .01 1.28(0.28102.28) 0.26 (0.06t00.46) .01
Age (years) 0.08 (-0.10t0 0.26) 0.09(-0.11t00.29) .40 0.05(-0.13t00.22) 0.05(-0.14t00.24) .61
Psychosocial
LINK attitudes 0.32(0.11t00.53) 0.31(0.11t00.51) .003 0.30(0.10t00.51) 0.29(0.10t0 0.49) .004
LINK engagement 0.36(0.16t00.56)  0.36(0.16t0 0.55) <.001 0.36(0.17t00.55)  0.36(0.17t00.54) <.001
Negative participatory norms -0.12(-0.31t00.79) -0.12(-0.32to .24 -0.13(-0.32t00.06) -0.13(-0.32to 19
0.08) 0.06)
LINK social support 0.20(-0.15t00.41) 0.19(-0.02t00.40) .07 0.19(-0.02t0 0.39) 0.18(-0.02t00.38) .07
LINK brand Perception 0.22(0.03t00.40) 0.21(0.03t00.39) .02 0.22(0.04t00.40) 0.22(0.04t00.39) .02
% ncome recorded in US $20K categories from 1 (<US $20,000) to 6 (>US $100,000).
Table 8. Model parameters for individual-level predictor models for HIV service referral.
Model N  Listwise oy Oe Rho LRtestof 6,=0 AIC BIC
defeted (95% Cl) (95% Cl) (95% CI) P
Multiple linear model 451 145 — — — — 1198 1239
Random intercept model 451 145 0.31(0.10to 1.62 (1.50to 0.03(0.00to .008 1196 1244
0.97) 1.76) 0.21)
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Table9. Multilevel predictor modelsfor HIV service referral 2

Neighborhood variable Model parameters

Adjusted Neighborhood-Level ~ Coefficient (95% Standardized Coeffi- P Rho (95% Cl) LRtestof 0,=0 AIC
Predictor® Cl) cient (95% CI) (P)
Number of HIV support services -0.02 (-0.06t0 0.01) -0.18 (-0.46 to 0.10) .20 0.01(0.00t00.27) .27 1196
HIV prevalence -0.02 (-0.06t0 0.03) -0.08 (-0.33t00.17) .53 0.04 .009 1197
Black/African American popula  0.02 (0.01t00.04  0.35(0.16 to 0.55) <.001 0.00 >.99 1191
tion (%)
Age = 25 years (%) -0.03 (-0.09t0 0.03) -0.14 (-0.44 t0 0.16) .36 0.02(0.00t00.21) .11 1197
Male high-school graduation ~ -0.05(-0.14t00.03) -0.17 (-044t00.10) .22 0.03 (0.00t0 0.16) .006 1196
Male employment (%) -0.01 (-0.05t00.03) -0.11 (-0.50 to 0.29) .60 0.02(0.00t00.27) .17 1197
g/le)dian household income (US  -0.07 (-0.11t0-0.03) -0.33(-0.53t00.14)  <.001 0.00 >.99 1193

K
Vacant homes (%) 0.08(0.03t00.13)  0.31(0.12 to 0.49) .002 0.00 >.99 1194

3Each multi-level model includes a single neighborhood-level variable together with all individual and psychosocial variables (N=451; 145 listwise
deleted).

bAdj usted for race, income, gender, age, and the 5 psychosocia variables.
Figure 3. Individua predictors of CBI Referral.
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Figure 4. Adjusted neighborhoods predictors of CBI Referral.
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Discussion

Summary of Main Findings

Thisstudy found that Project LINK participantswere extremely
positive about their experience with the CBI, and expressed
high intentionsto use LINK resourcesto obtain an HIV test and
to refer others to the CBI. Both of these outcomes were
significantly higher for participants living in target areas
compared with those living outside the target and adjoining
regions. In addition, for participantsin thetarget and secondary
catchment areas, severa individual- and neighborhood-level
factorswere found to be associated with intentionsto use LINK
resources for HIV testing and with desire to refer othersto the
CBI. Reduced income, older age, positive attitudes about the
CBI, and increased engagement with LINK were all associated
with increased desire to use LINK testing resources. On the
neighborhood level, intention to test with LINK was associated
with reduced availahility of support services, reduced HIV
prevalence, greater proportion of black/African Americansin
the neighborhood, reduced proportion of adults aged 24 years
or older, and reduced median household income. Desireto refer
others to Project LINK was found to be associated with
transgender individuals, positive attitudes about LINK, LINK
engagement, identification with the LINK brand, greater
proportion of black/African Americans in the neighborhood,
reduced median neighborhood household income, and agreater
proportion of vacant homes in the neighborhood.

http://publichealth.jmir.org/2015/2/e16/
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Standardized Coefficient

Interpretations and Comparison With Prior Work

These results suggests that Project LINK successfully
contributed to HIV testing intentions and HIV service referral
among those living in a geographically targeted area
characterized by high poverty and HIV prevalence and low
availability of HIV services [12]. Greater intention to test and
engage othersintesting and carereferra arecritically important
outcomes for the realization of continuum of care objectives
such asnormalized population-level HIV testing, and subsequent
referral to and prompt entry into care [9,34].

Living in high-stress neighborhood conditions has been
associated with increased risk for HIV/sexually transmitted
infection transmission [35], sexual risk behavior, and substance
abuse [36]. Recognizing that these factors have contributed to
the high HIV prevalence in the LINK -targeted neighborhoods,
the CBI partners sought to develop an intervention that was
relatively easy to implement through mobile delivery of their
existing servicesto improve community accessto diagnosisand
care. As a result, those living in the intervention area could
select from a menu of 24/7 LINK offerings such as
partner-delivered medical and mental health services, domestic
violence support groups, family counseling, and individual or
group-based “Healthy Love” sexua health and well-being
training, all delivered infamiliar settings such ashomes, schools,
churches, community centers, and corner “store front”
organizations.

The findings suggest that Project LINK events successfully
attracted the enthusiastic participation of the community it
served, including those challenged by the environment they

JMIR Public Health Surveill 2015 | vol. 1|iss. 2| el6|p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

lived in that was characterized by poverty, transportation
limitations, and high unemployment. Among the psychosocial
factors assessed, we found that positive attitudes about HIV
testing and the CBI are critically important for facilitating
linkage to testing and referrals to the CBI services.

Notably, LINK drew the participation of black/African
American transgender women (transwomen) who represent a
highly vulnerable group for HIV transmission [37]. With an
estimated 60% of annual HIV infections diagnosed among M SM
and transwomen, LINK’s culturally sensitive service delivery
approach appeared to resonate with the transgender popul ation
[38]. The data indicate that transgender individuals showed
significantly higher intention to refer othersto LINK, even after
adjustment for other individual-, psychosocia-, and
neighborhood-level covariates. The sample of transgender
individualswas small (n=27), so we are cautious of generalizing
thisresult, but wefeel that it indicates this CBI model's success
in providing a safe and comfortable service environment for
those who are marginalized and/or disenfranchised with existing
health care options.

Distal neighborhood-level factors played a role in promoting
HIV testing intentions and referral to the CBI services [39].
Stronger outcomes were observed among those living in
predominately black/African American tracts. We believe these
factors can be linked to the messages delivered by LINK
partners and others that black/African Americans are
disproportionately affected by HIV/AIDS and account for a
higher proportion of peoplelivingwith HIV at every stagefrom
new infection to death [40]. Thus, living in an areawith ahigh
case rate among black/African Americans alters individuas
perceptions of their perceived vulnerability to HIV and
motivates testing and referral to care and treatment services
[41].

We &l so observed astrong indicator that neighborhood disorder,
as evidenced by the density of nearby vacant households, is
associated with HIV testing and referral [42]. We assert that
thismay beindicative of the presence of drug activity including
injection drug use and extent of “crack houses’ in the
neighborhood, both associated with greater concentration of
HIV risk behavior and prevalent cases [43-45]. Our study
correspondswith previous evidence that intravenous drug users
living in lower income areas may be more likely to utilize
neighborhood prevention programs than those living in more
affluent areas [46]. Thus, our findings evidence the need for
targeted community interventions such as LINK in similar
high-stress neighborhoods, and reflect the efficacy of LINK in
reaching these neighborhoods.

Ontheindividual level, those personsfacing the extreme poverty
were more likely to intend to obtain HIV testing. There was no
difference in testing intentions between men and women, or
between white and black/African American participants.
Becauseintention to utilize LINK resourcesfor testing was high
on average, especialy in the primary target area, this reflects
the successful targeting of individualswith the highest need for
linkageto care, regardless of race or gender. Although the small
number of zip codesin our sample does not allow for effective
separation of the neighborhood-level effect across heterogeneous

http://publichealth.jmir.org/2015/2/e16/
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neighborhoods, the large number of significant
neighborhood-level factors suggests that community structure
plays an important role in the success of targeted HIV care
linkage interventions. Among those participantsresiding in the
target area, thereduced availahility of local HIV support services
resulted in much greater willingness to use LINK for HIV
testing. In this respect, we argue that LINK offers amodel for
reaching historically marginalized populations through its
geographically focused, socially compatible service delivery
approach [2]. The results also reflect the reality of effectively
promoting HIV prevention in communities with considerable
challenges; our theoretical orientation was validated by the
findings that suggested direct and indirect effects of multiple
levels of influence on HIV testing intentions and referral
patterns.

The results of this project indicate the importance of including
CBIls as options for HIV prevention planning that seeks to
increase accessto HIV testing and delay thetimefor linkageto
care. Timely linkage to and retention in careis key to ensuring
that patientsliving with HIV reach an undetectable status, which
in turns helps to decrease the transmission of new infections.
Furthermore, decreasing the waiting time for accessing care
also increases the likelihood of people actually beginning
therapy, and increasing their chancesfor improved health while
living with HIV. Finally, the outcomes of the project support
ensuring that communities and their members are not only
engaged when it comes to accessing HIV testing, but are also
engaged in the planning, site selection, and coordination of both
HIV testing events and activities, as well as strategic planning
to ensure linkage to care for any services that will take place
within their communities [47]. Thus, CBIs should continue to
be used for prevention work in communities, especially when
targeting improvements in HIV testing and linkage to care.
Linkage  strategies should consider  incorporating
community-level engagement to support timely linkage and
retention in care. Bringing services into communities and
enabling easy access to neighborhood-based services closer
may help reach the immediate linkage-to-care goals of the
National AID Strategy and the CDC’s High-Impact Prevention
programmatic policy.

Limitations

We recogni ze the limitations associated with self-report, which
issusceptibleto socia desirability bias. In addition, our random
sampling approach within venues hosting LINK activities and
events is effective for describing associations within the
population of attendees[48]. However, this sampling technique
together with the locality of the study restricts the ability to
generalize results to other neighborhoods, cities, or to
nonattendees. Furthermore, privacy concerns limited available
address information to only zip-code-level data. While census
tracts are generally considered the gold standard for
neighborhood-level analysis, zip codes have been successfully
used to characterize neighborhood factorsin many recent studies
in which censustract-level data are unavailable [49-52].
Although this pilot initiative demonstrated feasibility and
acceptability of the concept utilizing attitudinal and intention
data, no behavioral data on actua testing were collected. This
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is an important next step in examining the efficacy of this
project.

Conclusions

Project LINK used a targeted approach to reach marginalized
populations that prompted greater intention to engage in HIV
testing, care, and referral to community partner organizations
serving those in the selected neighborhoods. Our study findings

Frew et a

are critical to future efforts to increase routine HIV testing
intentions in underserved areas and enhance efforts for
subsequent referral to care. Yet, this project aso highlights the
need for additional, long-term assessment to evidencetheimpact
of CBIs on care continuum outcomes. The results from this
study demonstrate the promise of CBIs to reach individuas
within a 1st year of diagnosis for subsequent improvementsin
HIV-related health outcomes.

indicate that community/neighborhood and psychosocial factors
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