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Background. Using the results of a site assessment survey performed at clinics throughout Washington, DC, we studied the
impact of clinic-level factors on antiretroviral therapy (ART) initiation and viral suppression (VS) among people living with human
immunodeficiency virus (HIV; PLWH).

Methods. This was a retrospective analysis from the District of Columbia (DC) Cohort, an observational, clinical cohort of
PLWH from 2011-2018. We included data from PLWH not on ART and not virally suppressed at enrollment. Outcomes were ART
initiation and VS (HIV RNA < 200 copies/mL). A clinic survey captured information on care delivery (eg, clinical services, ad-
herence services, patient monitoring services) and clinic characteristics (eg, types of providers, availability of evenings/weekends
sessions). Multivariate marginal Cox regression models were generated to identify those factors associated with the time to ART
initiation and V8.

Results.  Multiple clinic-level factors were associated with ART initiation, including retention in care monitoring and medica-
tion dispensing reviews (adjusted hazard ratios [aHRs], 1.34 to 1.40; P values < .05 for both). Furthermore, multiple factors were
associated with VS, including retention in HIV care monitoring, medication dispensing reviews, and the presence of a peer interven-
tionist (aHRs, 1.35 to 1.72; P values < .05 for all). In multivariable models evaluating different combinations of clinic-level factors,
enhanced adherence services (aHR, 1.37; 95% confidence interval [CI], 1.18-1.58), medication dispensing reviews (aHR, 1.22; 95%

CI, 1.10-1.36), and the availability of opioid treatment (aHR, 1.26; 95% CI, 1.01-1.57) were all associated with the time to VS.

Conclusions.

The observed association between clinic-level factors and ART initiation/VS suggests that the presence of specific

clinic services may facilitate the achievement of HIV treatment goals.
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Individual-level factors, including African-American race,
younger ages, and higher CD4 cell counts, have been shown to be
associated with prolonged times to antiretroviral therapy (ART)
initiation and viral suppression (VS) [1-3]. Less is known about
the impact of specific clinic-level programs and services on the
time to ART initiation and VS. The International Association of
Physicians in Acquired Immunodeficiency Syndrome (AIDS)
Care guidelines recommend systematic retention monitoring and
routine adherence monitoring to increase retention in care, ART
adherence, and VS [4]. However, research comparing human
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immunodeficiency virus (HIV) outcomes for patients attending
clinics with and without supplemental services is limited.

The HIV Research Network (HIVRN) described care struc-
tures at 15 HIVRN sites providing care to adults. Most offered
multiple on-site services, including case management, clinical
pharmacy services, psychiatry, substance abuse, and co-located
gynecology services [5]. A separate evaluation of pediatric and
adolescent HIV clinics showed that these clinics generally de-
livered care within a patient-centered home model, striving to
deliver care that was comprehensive, patient-centered, coordi-
nated, accessible, high quality, and safe [6]. Structural charac-
teristics have been shown to affect HIV outcomes: physician
expertise, clinic volume, and the involvement of a pharmacist
in HIV care [7-10]. A large study in South Africa showed that a
low doctor-to-patient ratio and the delivery of a combination of
interventions to reduce losses to follow-up were associated with
better HIV outcomes [11]. Optimizing clinic-level factors may
increase the number of individuals starting ART and achieving
VS, and evaluating which clinic-level factors best impact HIV
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outcomes can guide the allocation of retention and adherence
resources.

The DC (District of Columbia) Cohort, a 15-site HIV ob-
servational cohort representing people with HIV (PLWH)
in Washington, DC, provides a unique opportunity to assess
clinic-level factors at multiple clinics within a single geographic
region. The objective of this analysis was to examine the associ-
ations between clinic-level factors and times to ART initiation
and VS. We hypothesized that participants attending a clinic
with services increasing accessibility to and comprehensiveness
of care, with retention monitoring, would have faster times to
ART initiation and VS.

METHODS

This was a secondary data analysis of longitudinal, observa-
tional data from the DC Cohort using data from 2011-2018,
described in detail previously [12]. Briefly, electronic medical
record (EMR) data were abstracted both manually and through
automatic exports from the EMR and include demographic,
social, laboratory, diagnosis, encounter, and procedure infor-
mation. This analysis includes data from 10 of the 15 sites, ex-
cluding 3 sites serving pediatric patients and 2 sites that began
enrolling patients after 2017.

Individuals were included if they enrolled in the cohort by
31 March 2017, were not virologically suppressed at cohort en-
rollment (ie, had a baseline HIV RNA > 200 copies/mL, per the
Department of Health and Human Services [DHHS] defini-
tion), and were not on ART at the time of cohort enrollment.
Each participant had at least 12 months of follow-up after co-
hort enrollment and at least 1 additional viral load value after
baseline.

An outcome of interest was ART initiation. A participant was
considered to have achieved this outcome if there was a record
of a prescription for at least 1 ART agent. This outcome was ex-
ported from the EMR. The second outcome of interest was VS.
VS was defined as having at least 1 follow-up HIV RNA test result
of less than 200 copies/ml. All outcomes were assessed as time-
to-event outcomes. Demographic covariates included baseline
age, sex at birth, race/ethnicity, residence (DC, Maryland, or
Virginia), insurance status (baseline), and calendar year of DC
Cohort enrollment. HIV-related covariates included HIV trans-
mission risk factor, HIV duration, opportunistic infection his-
tory at time of HIV diagnosis, and whether a participant was
ART naive at enrollment. Additional clinical covariates, col-
lected through a combination of manual and automated data ab-
straction, included any history of substance abuse, the presence
of chronic hepatitis C (based on International Classification
of Disease, Ninth and Tenth Editions [ICD9 and ICD10], di-
agnosis codes in the medical record or abstracted data), the
presence of chronic hepatitis B (based on ICD9 and ICD10 di-
agnosis codes in the medical record or abstracted data), and the

presence of any diagnosed psychiatric disorder (including any
type of depression).

A site assessment survey was undertaken at all DC co-
hort sites in the first quarter of 2017. Site principal investi-
gators received an electronic survey based on questionnaires
from the HIVRN [5], the Center for Disease Control and
Prevention’s Medical Monitoring Project, and the International
Epidemiologic Databases to Evaluate AIDS network [13],
which were aligned with standard indicators of HIV care out-
comes from the Institute of Medicine’s 2012 report on moni-
toring HIV care in the United States [14]. The questionnaire
captured information about care delivery (eg, clinical services,
adherence services, patient monitoring services) and clinic
characteristics (eg, types of providers, availability of sessions
on evenings/weekends). The co-location of psychiatry and
gynecology at the HIV site has previously been described as
the presence of “key” medical services for PLWH [6], so these
2 services were examined separately from the other medical
specialties available at the site. Information was collected re-
garding navigation services (services to help participants
obtain HIV-related medical and social services) and the pres-
ence of the Red Carpet Entry program [15], a DC Health
Department-funded initiative to enhance linkage to HIV care.
In this program, newly diagnosed patients or patients out of
care can access a new patient appointment in 1-2 days. Table 1
shows the site assessment survey questions and response selec-
tions (both shown verbatim).

Descriptive statistics for the study sample, stratified by
whether or not patients achieved ART initiation and VS,
were generated using a Chi-square test for categorical vari-
ables and Wilcoxon rank sum tests for continuous variables.
We then performed Cox regression for time-to-event out-
comes. We adjusted for individual-level factors in all regres-
sion analyses. These individual-level variables were selected
either a priori (age, race/ethnicity, HIV transmission risk
factor, and sex) or because they were associated with VS or
ART initiation, with small P values (<.1), based on the de-
scriptive analysis (insurance, year of enrollment, and pres-
ence of chronic hepatitis C). Each clinic-level variable was
evaluated separately, adjusting for the individual-level fac-
tors using marginal Cox regression with a robust sandwich
covariance matrix to account for the intra-cluster effect of
the clinic site. These results were evaluated by the Empirical
Wald test for each outcome separately, and those with a P
value less than .05 were included in respective multivariate
marginal Cox regression models for each outcome [16, 17].
We assessed goodness of fit for the multiple variable regres-
sion models using likelihood ratio testing, and reported the
most parsimonious multivariate models. The significance
level was set at .05. All analyses were performed in SAS (ver-
sion 9.3).
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Table 1.

Clinic-Level Variables with Corresponding Survey Questions and Responses

Variable Name

Survey Questions, Verbatim

Response Selected, Verbatim

Retention in care monitoring

Substance abuse counseling offered
in clinic

Opioid treatment offered in clinic

Case management services offered in
clinic

HIV + peer intervention program

Navigation services available on site

Medication dispensing review

Ryan White funding recipient

Red Carpet Program (new patient
appointment in 1-2 days) participant

MD and PA or NP practicing at site

Evening hours available

Psychiatry and gynecology both
available at DC Cohort site

Greater than 3 additional medical
services available at DC Cohort site

Urgent care available at clinic

Enhanced adherence support services
available at clinic

Care for persons of any income or
insurance status

What practices does your site use to link and retain
HIV-infected patients in care?

Please select all that apply to your clinic.

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

What practices does your site use to link and retain
their HIV-infected patients in care?

Please select all apply

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

Which ART adherence support activities are pro-
vided at your DC Cohort HIV clinic?

Please select all that apply to your clinic

Has your clinic ever participated in any of the fol-
lowing DC Department of Health activities?

Has your clinic ever participated in any of the fol-
lowing DC Department of Health activities?

Types of HIV care providers at site

Please check off the days by session (ie, morning
versus afternoon versus evening) when the HIV
clinic is open.

Select medical specialties available at your DC
Cohort site:

Select medical specialties available at your DC
Cohort site:

Please indicate below whether your DC Cohort
clinic offers these services for HIV-infected
patients.

Which ART adherence support activities are
provided at your DC Cohort HIV clinic?

What practices does your site use to link and retain
HIV-infected patients in care?

Systematic monitoring of retention in care (eg, monitoring
visit adherence, gaps in care, or visits per interval of time)

Substance abuse counseling

Opioid treatment programs

Case management

Peer intervention programs

Patient navigation services (eg, accompanying to
Appointments)

Nurse navigation
[has either or both of the above]

Routine review of medication pick up

Ryan White care program
Red Carpet Entry

Attending MD
NP
PA

At least 1 evening clinic each week

Site has psychiatry and gynecology in addition to HIV primary
care

>3 additional medical services (dermatology, colposcopy,
hepatology, neurology, ophthalmology, gastroenterology,
dental, or oncology)

Urgent care

1-on-1 counseling

Group counseling

Telephone calls/text messages
[has at least 1 of the above]

Providers offer care to persons with any income
level and insurance status

Abbreviations: ART, antiretroviral therapy; DC, District of Columbia; HIV, human immunodeficiency virus; MD, medical doctor; NP, nurse practitioner; PA, physician assistant.

RESULTS

Of the overall sample (N = 759), 682 participants (89.9%)
achieved ART initiation and 628 participants (82.7%) achieved
VS. The sample was predominately young (median age 42),
male (74%), and Black (82%). The HIV transmission risks in-
cluded being a man who has sex with men (41.5%), intravenous
drug use (7.9%), being a high-risk heterosexual (35.8%), and
other/unknown (14.8%).

Examining baseline characteristics by ART initiation
status (Table 2), individuals who initiated ART were more

likely than those who did not to have an AIDS diagnosis
(37.2% vs 14.3%, respectively) and to have a lower CD4
cell count at enrollment (median CD4 396 cells/mm’® vs
633 cells/mm’, respectively; P values < .0001 for both).
Otherwise, there were no differences between the groups.
The differences in AIDS diagnoses and enrollment CD4 cell
counts observed with the ART initiation outcome were not
present when comparing individuals who did and did not
achieve VS (Table 2).

Table 3 shows the proportion of individuals attending clinics
with the clinic-level factors included in the site survey (full
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Table 2. Demographic and Clinical Characteristics of Study Participants, by Antiretroviral Therapy Initiation Status and Viral Suppression Status

Achieved ART Did Not Achieve Achieved VS, Did Not Achieve VS,
Initiation, n = 682 ART Initiation, n = 77 n =628 n =131
Total cohort,
N =759 n (%) n (%) PValue n (%) n (%) PValue
Age, median (IQR) 41.8 (31.5-51.6) 42.5 (28.1-50.2) k68 42.0 (32.1-51.6) 41.3 (28.3-51.5) .34
Sex at birth .30 24
Male 564 (74.3%) 503 (73.8%) 61 (79.2%) 472 (75.2) 92 (70.2)
Female 195 (25.7 %) 179 (26.2%) 16 (20.8%) 156 (24.8) 39(29.8)
Race/ethnicity .37 14
NH Black 620 (81.7%) 560 (82.1%) 60 (77.9%) 507 (80.7) 113 (86.3)
All other races 139 (18.3%) 122 (17.9%) 17 (22.1%) 121 (19.3) 18 (13.7)
State of residence .08 47
District of Columbia 579 (76.3%) 528 (77.4%) 51 (66.2%) 474 (75.5) 105 (80.2)
Maryland 140 (18.4%) 118 (17.3%) 22 (28.6%) 118 (18.8) 22 (16.8)
Virginia 34 (4.5%) 30 (4.4%) 4 (5.2%) 30 (4.8) 4 (3.0)
Other 6 (.8%) 6 (.9%) 0 (0%) 6(.9) 0(0)
Transmission risk .23 27
MSM 315 (41.5%) 281 (41.2%) 34 (44.2%) 270 (43.0) 45 (34.4)
IDU 60 (79%) 50 (7.3%) 10 (13%) 48 (76) 12 (9.1)
Heterosexual 272 (35.8%) 247 (36.2%) 25 (32.5%) 217 (34.6) 55 (42.0)
Other/unknown 112 (14.8%) 104 (15.2%) 8(10.4%) 93 (14.8) 19 (14.5)
Insurance status, baseline .06 .29
Public 458 (60.3%) 419 (61.4%) 39 (50.6%) 375 (69.7) 83 (63.4)
Private 196 (25.8%) 175 (25.7%) 21 (27.3%) 169 (26.9) 27 (20.6)
Other/unknown 105 (13.8%) 88 (12.9%) 17 (22.1%) 84 (13.4) 21 (16.0)
Median HIV duration in years 5.7 (1.0-12.1) 3.0 (.8-13.4) .33 5.39 (.82-12.07) 5.73 (1.93-13.47) .22
(IQR)
AIDS diagnosis at enrollment® 265 (34.9%) 254 (37.2%) 11 (14.3%) <.0001 214 (34.08) 51 (38.9) .29
CD4 count at enroliment, 396 (204-575) 632.5 (459-825) <.0001 417 (230-595) 469 (196-673) N
median (IQR)
Substance use, ever (baseline 279 (36.8%) 248 (36.4%) 31 (40.3%) .50 229 (36.5) 50 (38.2) VAl
assessment)
Calendar year of DC Cohort .97 A7
enrollment
20M 246 (32.4%) 219 (32.1%) 27 (35.1%) 213 (33.9) 33 (25.2)
2012 169 (22.3%) 151 (22.1%) 18 (23.4%) 143 (22.8) 26 (19.9)
2013 115 (15.2%) 105 (15.4%) 10 (13%) 87 (13.9) 28 (21.4)
2014 123 (16.2%) 110 (16.1%) 13 (16.9%) 99 (15.8) 24 (18.3)
2015 94 (12.4%) 86 (12.6%) 8(10.4%) 76 (12.1) 18 (138.7)
2016 12 (1.6%) 11 (1.6%) 1(1.3%) 10 (1.6) 2 (1.5)
Chronic hepatitis C 115 (15.2%) 101 (14.8%) 14 (18.2%) 43 93 (14.8) 22 (16.8) .56
Chronic hepatitis B 30 (4.0%) 29 (4.3%) 1(1.3%) .35 27 (4.3) 3(2.3) .28
Mental health/depression, 336 (44.3%) 304 (44.6%) 32 (41.6%) 61 279 (44.4) 57 (43.5) .85

baseline

Data are from the DC Cohort, 2011-2018. N = 759.

Abbreviations: AIDS, acquired immunodeficiency syndrome; ART, antiretroviral therapy; DC, District of Columbia; HIV, human immunodeficiency virus; IDU, injection drug user;
IQR, interquartile range; MSM, men who have sex with men; NH, non-Hispanic; Ol, opportunistic infection; VS, viral suppression.

#Opportunistic infection at AIDS diagnosis is any AIDS-defining condition that does not include those with CD4 counts <200 cells/mm3 or CD4% <14.

definitions in Table 1), by ART initiation status. Among the
notable differences between the groups, a higher proportion of
individuals with ART initiation attended a clinic with retention
in HIV care monitoring (65.4% vs 50.6% at clinics without re-
tention; P = .01). Retention in care monitoring was defined as
the systematic monitoring of retention in care (eg, monitoring

visit adherence, gaps in care, or visits per interval of time) by

the clinic. Additionally, a higher proportion of those with ART
initiation attended clinics with medication dispensing reviews
(51.2% vs 37.7% at clinics without reviews; P = .02). A medi-
cation dispensing review means that the clinic was reviewing
whether patients picked up medication from the pharmacy as
part of ART adherence support activities. Additionally, there
was a higher proportion of individuals with ART initiation at
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Table 3. Proportion of Individuals in Study Cohort, by Antiretroviral Therapy Initiation Status

Achieved ART Initiation,

Did Not Achieve ART Initiation,

n =682 n=77

Proportion Attending Clinic With:

n (%) n (%) aHR (95% Cl)

Systematic monitoring of retention in care

Substance abuse counseling offered in clinic

Opioid treatment offered in clinic

Case management services offered in clinic

HIV + peer intervention program

Navigation services available on site

Medication dispensing review

Ryan White funding recipient

Red Carpet Program (new patient appointment in 1-2 days) participant
MD and PA or NP practicing at site

Evening hours available

Psychiatry and gynecology both available at DC Cohort site

Greater than 3 additional medical services available at DC Cohort site
Urgent care available at clinic

Enhanced adherence support services available at clinic

Care for persons of any income or insurance status

446 (65.4%) 39 (560.6%)** 1.37 (1.16-1.62)*

345 (50.6%) 47 (61%) .83 (.61-1.11)
247 (36.2%) 30 (39%) .98 (.67-1.43)
435 (63.8%) 50 (64.9%) .96 (.67-1.38)
578 (84.8%) 65 (84.4%) 1.11 (74-1.67)
473 (69.4%) 56 (72.7%) 1.01 (.71-1.43)
349 (61.2%) 29 (377 %)** 1.34(1.07-1.68)*
422 (61.9%) 46 (569.7%) 1.02 (.73-1.43)
320 (46.9%) 39 (560.6%) .92 (.67-1.28)
518 (76.0%) 67 (87.0%)** .72 (.65-.96)*
397 (58.2%) 46 (59.7%) .91 (.65-1.25)
516 (75.7%) 49 (63.6%)** 1.40 (1.12-1.75)*
455 (66.7 %) 44 (57.1%) 1.27 (.93-1.74)
527 (77.3%) 55 (71.4%) 1.19 (.83-1.69)
513 (75.2%) 61 (79.2%) .98 (.69-1.39)
465 (68.2%) 47 (61%) 1.14 (.83-1.56)

Data show the numbers of patients attending a clinic with the listed clinic-level factor, and the association of each clinic-level factor with ART initiation. Data are from the DC Cohort,
2011-2018. Each point estimate reported in this table is the aHR for the listed clinic-level variable, included as the only clinic-level variable in a model adjusted for the following individual-level
variables: age, race/ethnicity, HIV transmission risk factor, sex, insurance, year of enrollment, and presence of chronic hepatitis C.

Abbreviations: aHR, adjusted hazard ratio; ART, antiretroviral therapy; Cl, confidence interval; DC, District of Columbia; HIV, human immunodeficiency virus; MD, medical doctor; NE nurse

practitioner; PA, physician assistant.

*P < .05; **P < .05, comparing the proportion of individuals with each characteristic achieving/not achieving ART initiation.

sites where there were co-locations of psychiatry and gyne-
cology along with HIV primary care (75.5% vs 63.6% at clinics
without co-location; P < .05)

Each clinic-level variable was included as the only clinic-
level variable in a model with the following individual-level
variables: age, race/ethnicity, HIV transmission risk factor, sex,
insurance, year of enrollment, and presence of chronic hepatitis
C. Retention in HIV care monitoring, medication dispensing
reviews, and co-locations of psychiatry and gynecology at the
HIV care site were all associated with ART initiation (aHRs,
1.34 to 1.40; P values < .01 for all). Attending a clinic with a
medical doctor (MD) and a physician’s assistant (PA) or nurse
practitioner (NP) practicing at the site (compared with an MD
only) was inversely associated with ART initiation (aHR, 0.72;
P =.023).

For the viral suppression outcome (Table 4), a higher pro-
portion of participants reaching VS attended a hospital-based
clinic than those without VS (52.4 vs 42.7%, respectively;
P = .04; data not shown). Retention in HIV care monitoring,
medication dispensing reviews, an HIV + peer intervention
program, navigation services (nurse navigation or, more gen-
erally, patient navigation services), co-locations of psychi-
atry and gynecology at the site, enhanced adherence support
(group, telephone/text, and/or 1-on-1 counseling), and care for
persons of any income or insurance status were all associated
with VS (aHRs, 1.35 to 1.72; P values < .05 for all). Again, at-
tending a clinic with an MD and a PA or NP practicing at the

site was inversely associated with the outcome (aHR, 0.78; 95%
CI, .63-.98).

Last, we generated multivariable models evaluating the asso-
ciation of ART initiation with different combinations of clinic-
level factors (results not displayed in a table). Our final model
for factors associated with ART initiation revealed that at-
tending a clinic where medication dispensing reviews occurred
was associated with the outcome (aHR, 1.29; 95% CI, 1.11-
1.49). Attending a clinic with an MD and a PA or NP practicing
at the site was inversely associated with the outcome (aHR, 0.79;
95% CI, .67-.93). In multivariable models evaluating the asso-
ciation of different combinations of clinic-level factors with VS,
enhanced adherence services (aHR, 1.37; 95% CI, 1.18-1.58),
medication dispensing review (aHR, 1.22; 95% CI, 1.10-1.36),
and availability of opioid treatment (aHR, 1.26; 95% CI, 1.01-
1.570) were all associated with VS outcomes when entered into
the same model. Attending a clinic with an MD and a PA or NP
was inversely associated with the outcome (aHR, 0.71; 95% CI,
.62-.82).

DISCUSSION

In this large, city-wide sample of PLWH, attending a clinic
where medication dispensing reviews occurred was associ-
ated with ART initiation. Additionally, enhanced adherence
services, medication dispensing reviews, and the availability
of opioid treatment were all associated with achieving VS.
This research provides evidence for the efficacy of certain
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Table 4. Proportion of Individuals in Study Cohort, by Viral Suppression Status

Achieved VS, n = 628

Did Not Achieve VS, n = 131

Proportion Attending Clinic With: n (%) n (%) aHR (95% Cl)
Systematic monitoring of retention in care 408 (65.0) 77 (58.8) 1.44 (1.23-1.69)*
Substance abuse counseling offered in clinic 329 (52.4) 63 (48.1) 1.15 (.80-1.65)
Opioid treatment offered in clinic 243 (38.7) 34 (26.0)** 1.36 (1.04-1.77)*
Case management services offered in clinic 399 (63.5) 86 (65.7) 1.03 (.70-1.51)
HIV + peer intervention program 539 (85.8) 104 (79.4) 1.72 (1.39-2.14)*
Navigation services available on site 450 (71.7) 79 (60.3)** 1.42 (1.04-1.95)*
Medication dispensing review 318 (50.6) 60 (45.8) 1.36 (1.15-1.61)*
Ryan White funding recipient 381 (60.7) 87 (66.4) 1.17 (.93-1.48)
Red Carpet Program (new patient appointment in 1-2 days) participant 285 (45.4) 74 (56.5)** 1.08 (.83-1.42)
MD and PA or NP practicing at site 477 (76.0) 108 (82.4) .78 (.63-.98)*
Evening hours available 358 (57.0) 85 (64.9) 1.08 (.82-1.41)
Psychiatry and gynecology both available at DC Cohort site 483 (76.9) 82 (62.6)** 1.64 (1.38-1.93)*
Greater than 3 additional medical services available at DC Cohort site 418 (66.6) 81 (61.8) .95 (.67-1.35)
Urgent care available at clinic 497 (79.1) 85 (64.9)** 1.15 (.91-1.46)
Enhanced adherence support services available at clinic 480 (76.4) 94 (71.8) 1.49 (1.14-1.96)*
Care for persons of any income or insurance status 435 (69.3) 77 (68.8)** 1.35 (1.09-1.68)*

Data show the numbers of patients attending a clinic with the listed clinic-level factor, and the association of each clinic-level factor with ART initiation. Data are from the DC Cohort,
2011-2018. Each point estimate reported in this table is the aHR for the listed clinic-level variable, included as the only clinic-level variable in a model adjusted for the following individual-level
variables: age, race/ethnicity, HIV transmission risk factor, sex, insurance, year of enroliment, and presence of chronic hepatitis C.

Abbreviations: aHR, adjusted hazard ratio; ART, antiretroviral therapy; Cl, confidence interval; DC, District of Columbia; HIV, human immunodeficiency virus; MD, medical doctor; NE nurse

practitioner; PA, physician assistant; VS, viral suppression.

*P < .05; **P < .05, comparing proportion of individuals with each characteristic achieving/not achieving ART initiation.

clinic-based services for helping PLWH start and stay on ART
to achieve VS.

An important finding from our work was that attending
a clinic with opioid treatment services was associated with a
faster time to VS. Ongoing substance use (SU) is highly prev-
alent among PLWH [18] and remains a critical barrier to
optimal engagement in the HIV care continuum. Despite im-
provements in VS overall among PWLH in the United States
[19], disparities in engagement at all steps of the continuum
persist among individuals with substance use disorders [20,
21]. SU treatment can have a stabilizing effect, improve quality
of life [22], and also improve engagement with and retention
in HIV care, as well as receipt of and adherence to ART [23].
Multiple evidence-based, medication-assisted therapy options
are available for opioid and alcohol dependence and for stim-
ulant (cocaine and amphetamines) dependence; psychosocial
interventions are effective [24]. Although effective treatments
are available, they are underused in HIV care [25], and inad-
equate access to SU treatment hinders HIV treatment efforts.
Even in settings where HIV care is almost universally available,
patients still have difficulty accessing it, and similar challenges
exist for obtaining substance use and mental health treatments
[26]. Standard HIV care models may not have fully integrated
HIV and SU care [27]. Innovations to address the lack of inte-
gration have included adding HIV care to methadone clinics
[28] or integrating SU care into an HIV clinic by adding an ad-
diction specialist or having a primary care provider treat both
HIV and SU [29, 30]. Coordinated approaches may be required

to address these needs of the most vulnerable PLWH who are
substance users.

We also found that having medication dispensing reviews
was associated with ART initiation and that enhanced adher-
ence services and medication dispensing reviews were both as-
sociated with VS. Prior work has shown the crucial role that
clinical pharmacists and enhanced pharmacy and medication
adherence services can play in improving HIV-related out-
comes [8-10]. Ultimately, although the attending clinic is im-
portant, taking ART ultimately is what leads to successful HIV
treatment.

Interestingly, we did not find that retention in HIV care
monitoring was associated with reduced times to ART in-
itiation or VS. Retention monitoring is recommended by
the International Association of Physicians in AIDS Care
[4] and in the DHHS HIV treatment guidelines [31]. Our
survey questioned whether the clinic monitored visit adher-
ence, gaps in care, or visits per interval of time [32]. Poor
retention by any of these measures has been associated with
worse clinical outcomes in HIV [33]. In the site survey, we
did not ask clinics how they monitored retention or what ac-
tion they took when they found individuals out of care. This
likely varied from site to site, depending on available per-
sonnel and other resources. We may not have seen an impact
of retention monitoring because of differences in the inten-
sity of outreach for people who were determined to be not
retained. Certainly, any approach to retention monitoring
must use the most current visit and HIV RNA data and must
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be monitored for effectiveness. To help sites meet those ob-
jectives, DC Cohort site principal investigators and staff have
access to the DC Cohort Dashboard. They can view lists of
study participants who have not had recent viral load testing
or a recent medical visit, in order to try to re-engage them.
Another unique aspect of the DC Cohort is that the data
from the sites is linked to DC Department of Health HIV
surveillance data. Although the surveillance data are not
currently available on the Dashboard, they would potentially
be helpful to individual sites to determine whether an indi-
vidual who appears to be lost to care at 1 DC Cohort site is
engaged at another site. Surveillance data have been used in
this and other jurisdictions to help identify individuals who
are out of care, in order to try to re-engage them [34, 35].

Although it did not remain significantly associated with the
outcome in multivariable models, attending a clinic with peer
intervention services was associated with a faster time to VS in
the models that adjusted for all individual-level factors with 1
additional site-level factor. Sites did not report the type or in-
tensity of peer intervention services offered, so it is unclear what
the scope of a peer intervention at a given clinical site was or
which patients were the focus of the interventionists’ efforts.
A potential effect of peer intervention programs is stigma re-
duction [36]. Since stigma has been associated with worse HIV
outcomes [37], any efforts that clinics make to reduce stigma,
such as having individuals on staff who have HIV, may impact
these outcomes. Peer interventionists may have been directly
supporting adherence and retention efforts, with their direct ex-
perience of living with HIV and the unique ability this gives the
peer interventionists to relate to their clients [36]. A systematic
review of the efficacy of peer interventions [38] summarized the
data available on the efficacy of peer interventions. Very few of
these studies had biomarker outcomes. There were insufficient
data to support the efficacy of peer interventions, with more rig-
orous research needed. This is certainly an opportunity for fur-
ther study within the DC Cohort.

An unexpected finding was the inverse association of at-
tending a clinic with multiple types of HIV providers (MD,
PA, NP), compared to MD providers alone, and times to ART
initiation and VS. The DC Cohort does not collect provider-
level information at the participant level; therefore, although we
know the types of providers at each site, it is unclear who was
managing each patient and/or how many people were involved
in that patient’s care. Additionally, this finding may reflect
unmeasured characteristics of clinics where only physicians
manage care for PLWH versus those clinics where a variety of
providers manage HIV care. Prior research does not support
there being a difference in HIV outcomes related to the type of
provider managing care for PLWH. For example, a prior study
among Ryan White clinics in the United States did not show
differences in quality outcomes between specialist physicians
and physician assistants/NPs caring for PLWH [39]. Research

largely done in developing countries and presented in a system-
atic review showed that HIV management by non-physicians
with appropriate HIV training had not led to detrimental HIV
outcomes [40].

A limitation is that at each site, we could determine the pres-
ence of a service but not whether individual patients were ac-
cessing that service. This work would be greatly enhanced by
collecting information on which patients were accessing par-
ticular services, rather than only capturing whether the ser-
vice was available at the clinic. This could be accomplished by
tablet-based, patient-reported outcomes data collection in the
clinic or, potentially, through administrative records. The inclu-
sion of both of these data sources is planned for the DC Cohort.
Furthermore, we did not assess specific characteristics of each
service. There were likely variations between services provided at
the sites. For example, sites may have differed in their approach
to retention in care monitoring, such as by using different defin-
itions of retention in HIV care. We tried to capture commonal-
ities between the 15 different sites, so the language of the survey
was intentionally somewhat general. The DC Cohort studies
in-care populations, so participants were more likely to be vi-
rally suppressed than the general population of PLWH. Finally,
during the time interval covered by the study, DHHS guidelines
for HIV treatment changed, so that ART was recommended for
all PLWH starting in 2012. We suspect this may have influenced
providers to start ART more rapidly in later years of the study.
We adjusted for the calendar year of DC Cohort enrollment to
try to account for this change in the guidelines. A strength of our
study is that the site assessment survey covered multiple HIV
clinics within a small geographic area, reducing variation com-
pared to cohorts with clinics in different cities.

In summary, we found many potential opportunities for
services that clinics can implement to improve outcomes for
their patients. These approaches must be locally tailored and
must have sufficient resources for successful initiation and ap-
propriate long-term maintenance and monitoring.
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