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Abstract

Following HIV diagnosis, linkage to outpatient treatment, antiretroviral initiation, and longitudinal retention in
care represent the foundation for successful treatment. While prior studies have evaluated these processes in
isolation, a systematic evaluation of successive steps in the same cohort of patients has not yet been performed.
To ensure optimal long-term outcomes, a better understanding of the interplay of these processes is needed.
Therefore, a retrospective cohort study of patients initiating outpatient care at the University of Alabama at
Birmingham 1917 HIV=AIDS Clinic between January 2000 and December 2005 was undertaken. Multivariable
models determined factors associated with: late diagnosis=linkage to care (initial CD4 < 350 cells=mm3), timely
antiretroviral initiation, and retention across the first two years of care. Delayed linkage was observed in two-
thirds of the overall sample (n¼ 567) and was associated with older age (odds ratio [OR]¼ 1.31 per 10 years; 95%
confidence interval [CI]¼ 1.06–1.62) and African American race (OR¼ 2.45; 95% CI¼ 1.60–3.74). Attending all
clinic visits (hazard ratio [HR]¼ 6.45; 95% CI¼ 4.47–9.31) and lower initial CD4 counts led to earlier anti-
retroviral initiation. Worse retention in the first 2 years was associated with younger age (OR¼ 0.68 per 10 years;
95% CI¼ 0.56–0.83), higher baseline CD4 count, and substance abuse (OR¼ 1.78; 95% CI¼ 1.16–2.73). Inter-
ventions to improve timely HIV diagnosis and linkage to care should focus on older patients and African
Americans while efforts to improve retention should address younger patients, those with higher baseline CD4
counts, and substance abuse. Missed clinic visits represent an important obstacle to the timely initiation of
antiretroviral therapy. These data inform development of interventions to improve linkage and retention in HIV
care, an emerging area of growing importance.

Introduction

Combination antiretroviral therapy (ART) has led to
dramatic improvements in HIV-related morbidity and

mortality in the age of modern HIV care. Successful estab-
lishment of HIV treatment necessitates that HIV diagnosis is
followed by timely linkage to outpatient care, prompt initia-
tion of ART and prophylactic medications when indicated,
and subsequent adherence to prescribed medications.1–5 For
the benefits of treatment to be fully realized, patients must
progress through this sequence of steps while remaining en-
gaged in uninterrupted HIV clinical care (Fig. 1A).

Previous studies have evaluated these processes individu-
ally, in isolation from neighboring steps.4,6 For example, de-

lays in establishing HIV care after diagnosis and factors re-
lated to presentation for care with advanced infection have
been described.4,7–9 In addition, Giordano and colleagues6

found that nearly half of patients attending a clinic intake visit
were not subsequently seen in follow-up, therefore failing to
fully establish outpatient treatment after initial linkage. While
prior studies have contributed important insights, the evalu-
ation of multiple successive steps among the same cohort of
patients establishing initial outpatient treatment has not yet
been performed.

To ensure optimal outcomes for HIV-infected individuals,
a better understanding of the multiple successive steps in the
blueprint for HIV treatment success is needed. Evaluation of
patient and contextual factors posing difficulties with each of

1University of Alabama School of Medicine, 2Division of Infectious Diseases, 3Medical Statistics Section, Department of Medicine, 4Division
of General Internal Medicine Department of Medicine, Birmingham, Alabama.

*Both of these authors contributed equally to this manuscript.

AIDS PATIENT CARE and STDs
Volume 23, Number 1, 2009
ª Mary Ann Liebert, Inc.
DOI: 10.1089=apc.2008.0132

41



these steps may allow for targeted interventions focusing on
individuals who are particularly susceptible. We suggest this
blueprint may serve as a framework to study how environ-
mental and patient factors influence the processes of linkage
and retention in care, and ART receipt and adherence to ul-
timately influence clinical outcomes (Fig. 1B).10 Here, we
present findings from a study conducted in an effort to pro-
vide insight into each process in the proposed blueprint with
the intention of identifying patient populations for informed
interventions aimed at optimizing the longitudinal care pro-
cess and ultimately, clinical outcomes.

Methods

Sample and procedure

The University of Alabama at Birmingham (UAB) 1917
HIV=AIDS Clinic has provided comprehensive HIV services
for over 6000 HIV-infected individuals since 1988. Currently,
the clinic provides primary HIV care for over 1500 active

patients, who participate in the UAB 1917 HIV=AIDS Clinic
Cohort Observational Database Project (UAB 1917 Clinic
Cohort). A retrospective review of medical records of patients
establishing primary HIV care at the UAB 1917 HIV=AIDS
Clinic between January 1, 2000 and December 31, 2005 was
undertaken. The current study includes patients whose initial
visit to the 1917 Clinic represented their initial outpatient HIV
appointment. Patients who had previously received out-
patient HIV treatment elsewhere were excluded from this
study. These criteria were applied to focus on a cohort of pa-
tients establishing initial linkage to outpatient HIV treatment.
Study information was retrieved via a combination of queries
of the UAB 1917 Clinic Cohort Database and abstraction
of patient medical records by trained abstractors. The UAB
1917 Clinic Cohort Database is a 100% quality controlled
observational cohort study that has been described in detail
elsewhere, and was recently recognized for excellence in
information integrity.11–13 Briefly, detailed sociodemographic,
psychosocial, clinical, and pharmacy information across a
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FIG. 1. A: Blueprint for HIV treatment success: requisite processes from initial diagnosis to long-term clinical outcomes.
(adapted from Giordano et al.1 and Samet et al. 3). B: Adaptation of the behavioral model of health services utilization to
provide a conceptual framework to evaluate the relationships between patient characteristics and their contextual and health
care environmental factors in contributing to health behaviors outlined in the ‘‘blueprint for HIV treatment success’’ that
ultimately influence clinical outcomes.
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wide range of domains is captured from patients receiving
care at the clinic, and recorded in the database. The UAB
Institutional Review Board reviewed and approved this study
protocol.

Statistical analysis

Descriptive statistics were computed for all study variables
to ensure assumptions of statistical tests to be employed were
met. All statistical analyses were performed using SAS Soft-
ware, version 9.1.3 (SAS Institute, Cary, NC), and are de-
scribed in detail below for each dependent variable analyzed
in this study.

Independent variables

Variables were selected a priori based upon review of the
literature and a behavioral model of health services utilization
and included patient sociodemographic information (age,
gender, race, HIV risk factor and health insurance), medical
history (year of first arrived visit, history of affective mental
health disorder, substance abuse, alcohol abuse and anti-
retroviral medication initiation), laboratory [baseline CD4
and plasma HIV viral load (VL)] and clinic utilization mea-
sures (attendance to scheduled primary HIV provider ap-
pointments).5–7,10,12,14–17

Dependent variables

Late presentation for HIV care. Defined as an initial CD4
count below 350 cells=mm3, this threshold was selected as it
represents the CD4 count below which initiation of anti-
retroviral therapy is recommended.18,19 Since much debate
has focused on the optimal time to start ART, particularly as it
relates to patients with CD4 counts above 350 cells=mm3, we
sought to evaluate the proportion of new patients for whom
this discussion was germane. Univariate and multivariable
logistic regression models were used to identify factors asso-
ciated with late presentation for outpatient HIV care (CD4
count< 350 cells=mm3).

Time to start ART. Evaluation of the time to antiretroviral
therapy initiation was undertaken for all study patients. In-
dividuals who initiated therapy prior to their first clinic visit
(e.g., during an inpatient hospitalization) were excluded.
Survival methods were used to evaluate factors related to
initiation of ART in the first year of care in the overall
population and then stratified by initial CD4 count ($350
cells=mm3, < 350 cells=mm3). The stratified analysis was
performed to separately evaluate patients with and without
an indication for ART on initial presentation for care accord-
ing to antiretroviral treatment recommendations. Univariate
and multivariable Cox proportional hazards (PH) models
were applied to evaluate factors associated with faster initi-
ation of ART following an initial attended visit while adjust-
ing for covariates. Of particular interest was the role of missed
visits as it relates to delayed ART initiation. For this analysis,
only missed visits occurring before ART initiation were in-
corporated in the appointment attendance measure. Patients
were censored either at the time of loss to follow-up (due to
death or failure to return to subsequent clinic visits) or at 1
year after their initial attended visit.

Early retention in outpatient HIV care. Retention in care
was measured as the number of 6-month blocks during which
at least one clinic visit was attended over the 2-year period
following an initial attended visit (range, 1–4). This measure,
that we refer to as persistence in care, has been widely used to
evaluate retention in HIV treatment.5,6,14,15,17,20 Patients who
died within 2 years of their first attended visit were excluded
from this measure because they did not have complete ex-
posure history to generate data for all four 6-month blocks.
Univariate and multivariable ordinal logistic regression
analysis (proportional odds assumption test) were used to
identify factors related to early retention in care. For analytic
purposes, worse retention in care was modeled as the out-
come measure.

Results

Between January 1, 2000 and December 31, 2005, 567 pa-
tients established initial outpatient HIV care at the UAB 1917
HIV=AIDS Clinic and are included in this study. Among the
study sample, 197 patients entered care in 2000–2001 (35%),
174 in 2002–2003 (31%), and 196 in 2004–05 (35%; Table 1). The
mean age (�standard deviation [SD]) was 38� 9 years, and
the majority of patients were African American (55%), men
who have sex with men (MSM; 51%), and male (75%). Nearly
half of the sample (49%) had private health insurance while
over one third were uninsured (36%). Alcohol abuse and illicit
drug abuse was recorded in 19% and 26% of patients, re-
spectively. The baseline CD4 count was < 350 cells=mm3 in
63% of patients (n¼ 354), and the median CD4 count was
239� 284 cells=mm3. The baseline plasma HIV viral load (VL)
was< 100,000 copies=mL in 70% of patients (n¼ 390; Table 1).

Late presentation for HIV care
(baseline CD4< 350 cells=mm3)

Among the study sample, 561 patients (99%) had baseline
CD4 values available for analysis. Sixty-three percent of these
patients (n¼ 354) had an immunologic indication for ART at
their first visit based upon an initial CD4 count below 350
cells=mm3. In multivariable analysis, late presentation for care
(baseline CD4< 350 cells=mm3) was associated with older
age (OR¼ 1.31 per 10 years; 95% CI¼ 1.06–1.62), African
American race (OR¼ 2.45; 95% CI¼ 1.60–3.74), and baseline
VL> 100,000 (OR¼ 5.81; 95% CI¼ 3.54–9.56; Table 2).

Time to start ART

Among the study sample, 536 patients (95%) who had not
started antiretroviral therapy prior to their first outpatient
clinic visit were included in this analysis. Among this sample,
349 (66%) started antiretroviral therapy in the first year of
care. In Cox PH analysis of the overall sample, lower baseline
CD4 values (CD4 200–350 HR¼ 5.43; 95% CI¼ 3.75–7.87; and
CD4< 200 HR¼ 7.82; 95% CI¼ 5.51–11.1) as well as atten-
dance to all scheduled primary HIV care clinic visits
(HR¼ 6.45; 95%CI¼ 4.47–9.31) were associated with faster
initiation of ART (Table 3). In Cox PH models stratified by
ART indication based on baseline CD4 counts (<350 versus
$ 350 cells=mm3),18,19 only plasma HIV VL > 100,000 copies
per milliliter (HR¼ 1.33; 95% CI¼ 1.04–1.69 if CD4< 350
cells=mm3 and HR¼ 2.29; 95% CI¼ 1.12–4.66 if CD4
$ 350 cells=mm3) and perfect clinic attendance (HR¼ 6.66;
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95% CI¼ 4.27–10.41 if CD4< 350 cells=mm3 and HR¼ 5.48;
95% CI¼ 2.76–10.88 if CD4 $ 350 cells=mm3) were associated
with faster initiation of antiretroviral therapy in both groups
(Table 3).

Early retention in outpatient HIV care

Thirty-seven of the initial 567 patients (7%) in the study
sample died within 2 years of their initial attended clinic visit

and were therefore excluded from this analysis. Among the
remaining 530 patients, 84 (16%) attended a clinic visit in only
the first 6-month interval during the 2 years following the
index visit, 64 (12%) of patients in 2 of 4 intervals, 70 (13%) in 3
of 4, and 312 (59%) in all four 6-month intervals (Table 4). In
multivariable ordinal logistic regression analysis, early re-
tention in care was worse in those with higher baseline CD4
counts (OR 2.65 if CD4 200–349 cells=mm3; 95% CI¼ 1.6–4.38
and OR¼ 2.48 if CD4 $ 350 cells=mm3; 95% CI¼ 1.6–3.86),
and those with a history of substance abuse (OR¼ 1.67; 95%
CI¼ 1.02–2.71). Older patients had better retention (OR¼ 0.70
per 10 years; 95% CI¼ 0.57–0.86), as did patients with a his-
tory of an affective mental health disorder (OR, 0.45; 95%
CI¼ 0.31–0.67). No other factors were associated with early
retention in care during the first 2 years after establishment of
outpatient HIV treatment (Table 4).

Discussion

This study is the first to examine and characterize multiple
successive steps in the establishment of treatment among a
cohort of patients initiating outpatient HIV care. We found
that older individuals and African Americans were more
likely to have delayed linkage to care. After attending a first
clinic appointment, only subsequent missed visits and higher
baseline CD4 count, not sociodemographic factors, delayed
the initiation of ART thereby placing patients at risk for poor
clinical outcomes. While older patients were more likely to
present for initial outpatient care with advanced infection
(CD4 count< 350 cells=mm3), retention in care during the first
two years was better in this group. In addition to younger
patients, those with higher baseline CD4 counts and sub-
stance abuse disorders had worse early retention in outpatient
treatment after initial linkage to care. In aggregate, these
findings provide important insights into the early processes of
establishing HIV care and highlight risk factors that threaten
to break the continuum. Accordingly, this study identifies
priority populations for targeted interventions designed to
optimize patient assimilation into the care process and ulti-
mately improve treatment outcomes. Such insight will likely
prove important to the efforts of our health system to effec-
tively engage the expected influx of newly diagnosed patients
with HIV anticipated in response to the revised CDC HIV
testing recommendations.21,22 Case management and out-
reach interventions hold promise,23–25 and our findings sug-
gest such initiatives may require specific attention to
identified subgroups at increased risk of poor linkage and
retention in care.

In the blueprint for HIV treatment success (Fig. 1A), diag-
nosis represents only the first step and must be followed by
timely linkage to care. Studies have shown that delayed es-
tablishment of care following HIV diagnosis is common and is
associated with worse long-term outcomes.4,26 In a previous
study, our group further identified risk factors for failure to
establish care among new patients to our clinic; the ‘‘no-show
phenomenon’’ was more common in females, African Amer-
icans, and those without private health insurance.12 In the
present study, late diagnosis and linkage to care was defined
as initiation of outpatient HIV treatment with a baseline CD4
count below 350 cells=mm3. Older patients and those with
high baseline plasma HIV viral load (>100,000 copies per
milliliter) values experienced late diagnosis and linkage to

Table 1. Baseline Characteristics of Five Hundred

Sixty-Seven Patients Establishing Initial

Outpatient HIV Care at the UAB 1917 HIV=AIDS

Clinic; January 1, 2000–December 31, 2005

Characteristic
Mean� standard

deviation or n (%)

Year of entry into care
2000–2001 197 (34.7)
2002–2003 174 (30.7)
2004–2005 196 (34.6)

Age (range, 19–70 years) 37.8� 9.4
Gender

Male 427 (75.3)
Female 140 (24.7)

Race
White 257 (45.3)
African American 310 (54.7)

HIV risk factor
MSM 281 (50.5)
Heterosexual 228 (40.9)
IDU or MSM=IDU 48 ( 8.6)

Health insurance
Private 278 (49.0)
Public 86 (15.2)
Uninsured 203 (35.8)

Affective mental health disorder
No 301 (53.1)
Yes 266 (46.9)

Substance abuse
No 422 (74.4)
Yes 145 (25.6)

Alcohol abuse
No 457 (80.6)
Yes 110 (19.4)

Baseline CD4 count
<200 cells=mm3 256 (45.6)
200–350 cells=mm3 98 (17.5)
$350 cells=mm3 207 (36.9)

Baseline viral load (log10) 4.4� 1.1
Antiretroviral therapy started in first year

No 185 (32.6)
Yes 382 (67.4)

Baseline viral load
<100,000 390 (69.6)
$100,000 170 (30.4)

Retention (persistence) in the first 2 yearsa

1 84 (15.9)
2 64 (12.1)
3 70 (13.2)
4 312 (58.9)

aRetention in care was measured as the number of 6-month
intervals during which at least one clinic visit was attended over the
two year period following an initial outpatient HIV primary care
visit (range 1–4).

MSM, Men who have sex with men; IDU, injection drug use.
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care. African Americans were also more likely to establish
care with advanced HIV infection, which is possibly related to
disparities in access to healthcare or distrust and stigma ob-
served in this population in the United States.27–29 Our results
point to a need for particular emphasis on older patients and
African Americans when designing interventions to promote
timely HIV diagnosis and linkage to outpatient care. This is
highly relevant as health care systems implement revised
CDC HIV testing recommendations that advocate routine,
opt-out HIV testing in all health care settings. Older patients
and African Americans may particularly benefit if HIV testing
programs focus on these susceptible priority populations who
currently experience greater difficulties with timely HIV di-
agnosis and linkage to care.

Following linkage to care, initiation of ART is the next
milestone in the blueprint for HIV treatment success. It is
pertinent to point out that while current guidelines advocate
initiating antiretroviral therapy when CD4 counts fall below
350 cells=mm3, discussion on the optimal time to start ART
continues, with many advocating higher CD4 thresholds
(<500 cells=mm3) than recommended by current guide-
lines.19,30–35 Pragmatically, this distinction matters little in our
clinic where nearly two thirds of patients enter care with CD4
counts less than 350 cells=mm3 and 79% (n¼ 441) enter care
below the proposed 500 cells=mm3 threshold.36 While re-
search and debate on the optimal timing of ART initiation are
important, interventions designed to diagnose and link pa-
tients to care earlier are needed before the benefits of such
changes can be broadly realized.

Patients starting ART at lower CD4 counts have subopti-
mal improvements of CD4 counts and higher rates of clinical

progression and mortality relative to those starting therapy at
higher CD4 levels.30,34,37 As expected, the strongest predictor
for more expeditious ART initiation was baseline CD4 count.
Compared to patients with baseline CD4 counts higher than
350 cells=mm3, those with lower baseline values had signifi-
cantly higher likelihood of antiretroviral initiation. In con-
cordance to observations in the overall sample, Cox PH
analyses stratifying patients by baseline CD4 count ($350
cells=mm3 and < 350 cells=mm3) revealed perfect clinic visit
attendance was conducive to timely ART initiation. Patients
who missed visits after establishing care had significantly
longer delays in ART initiation, even when treatment was
indicated based on baseline CD4 counts. Hence, engaging
patients in the care process and avoiding missed visits fol-
lowing initial linkage is paramount to avoiding therapeutic
delays and allowing for optimal short- and long-term clinical
outcomes.

Following linkage to outpatient treatment, poor reten-
tion in care presents a major obstacle to optimal HIV treat-
ment and favorable outcomes. A recent study found nearly
half of patients attending an initial intake clinic visit failed
to return for a provider visit and successfully establish out-
patient care.6 In the current study, retention in care was
analyzed as the number of 6-month blocks during which
at least one clinic visit was attended over the 2-year period
following an initial visit. Worse early retention in outpatient
care was associated with younger age, a history of substance
abuse and a higher baseline CD4 count. Because patients
with higher baseline CD4 counts are typically asymptomatic
and often not receiving antiretroviral therapy, they may
have less motivation to remain in care compared to those

Table 2. Characteristics Associated with Late Presentation for Outpatient HIV Care Among

Five Hundred Sixty-One patients Establishing Initial Treatment at the UAB 1917 HIV=AIDS

Clinic; January 1, 2000–December 31, 2005

Characteristic (n ¼ 561)
CD4< 350
(n ¼ 354)

CD4 $ 350
(n ¼ 207)

Crude OR (95% CI)
CD4 < 350

Adjusted OR (95% CI)
CD4 < 350a

Year of entry into care
2000–2001 121 (34.2) 73 (35.3) 1.0
2002–2003 112 (31.6) 59 (28.5) 1.15 (0.75–1.76) 1.21 (0.75–1.94)
2004–2005 121 (34.2) 75 (36.2) 0.97 (0.65–1.47) 0.86 (0.54–1.35)

Age (years)b 38.6� 9.5 36.3� 9.2 1.29 (1.07–1.56)c 1.31 (1.06–1.62)d

Gender
Male 268 (75.7) 154 (74.4) 1.0 1.0
Female 86 (24.3) 53 (25.6) 0.93 (0.63–1.39) 0.63 (0.36–1.09)

Race
White 140 (39.6) 113 (54.6) 1.0 1.0
African American 214 (60.4) 94 (45.4) 1.84 (1.30–2.60)c 2.45 (1.60–3.74)c

HIV risk factor
MSM 174 (49.9) 106 (52.0) 1.0 1.0
Heterosexual 145 (41.6) 80 (39.2) 1.10 (0.77–1.59) 1.03 (0.61–1.73)
IVDU or MSM=IVDU 30 ( 8.6) 18 (8.8) 1.02 (0.54–1.91) 1.00 (0.48–2.07)

Health insurance
Private 170 (48.0) 104 (50.2) 1.0 1.0
Public 61 (17.2) 24 (11.6) 1.56 (0.91–2.65) 1.05 (0.57–1.93)
Uninsured 123 (34.8) 79 (38.2) 0.95 (0.66–1.38) 0.82 (0.54–1.24)

Baseline Viral Load
< 100,000 207 (59.1) 181 (87.9) 1.0 1.0
$ 100,000 143 (40.9) 25 (12.1) 5.00 (3.13–8.00)c 5.81 (3.54–9.56)d

aMultivariable logistic regression model characteristics; Hosmer-Lemeshow goodness of fit statistic P¼ 0.724, C-statistic¼ 0.738.
bOdds ratio in 10-year increment.
cp< 0.01; dp< 0.05, statistically significant variables presented in boldface.
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with symptomatic disease and those receiving antire-
troviral treatment. We also posit the improved dosing
schedules and tolerability of contemporary antiretroviral
medications may facilitate better retention in care among
those initiating treatment in more recent years.38,39 Collec-
tively, these findings suggest particular efforts to educate
patients on the importance of retention in care will need
to focus on those with less advanced immunologic disease
when establishing care, perhaps with added emphasis for
those not receiving antiretroviral therapy. Also, while efforts
to improve timely diagnosis and initial linkage to care
may need to focus on older patients, interventions to maintain
retention in care should pay particular attention to younger
patients.

While patients with substance abuse disorders had worse
early retention, those with a diagnosis of an affective mental
health disorder were found to have better retention in care. Of
note, other studies utilizing provider diagnosis of mental

health disorders have similarly found improved outcomes
among HIV-infected patients with diagnosed mental health
disorders.40,41 One potential explanation may relate to high
rates of undiagnosed and untreated mental health disorders
among those without an identified condition contributing to
inferior outcomes in this group, which has been cited as a
putative rationale in these earlier studies and may apply to the
current study as well.

Our findings should be interpreted with respect to the
limitations of our study. As a retrospective study from a single
HIV cohort, our findings may not be generalizable to other
national or international settings, though our analysis may
provide insights applicable to such settings. As with all ob-
servational studies we are able to identify associations but
cannot attribute causality. Patients with poor retention in care
may have transferred care elsewhere without notifying the
clinic and have been improperly categorized to a worse re-
tention category. Furthermore, one visit per 6-month interval

Table 3. Factors Associated with Faster ART Initiation During the First Year of Care Among Five Hundred

Thirty-Six Patients
a

at the UAB 1917 HIV=AIDS Clinic Overall and Stratified by Baseline CD4 Value

Overall (n ¼ 536) Stratified by CD4 value

Characteristic
Crude

HR (95% CI)
Adjusted

HR (95% CI)

CD4< 350
Adjusted

HR (95% CI)

CD4 $ 350
Adjusted

HR (95% CI)

Age (per 10 years) 1.17 (1.04–1.31)b 1.00 (0.88–1.13) 0.99 (0.86–1.14) 0.99 (0.73–1.33)
Gender

Male 1.0 1.0 1.0 1.0
Female 0.96 (0.75–1.23) 0.90 (0.65–1.23) 0.86 (0.6–1.22) 1.76 (0.74–4.16)

Race
White 1.0 1.0 1.0 1.0
African American 0.99 (0.80–1.22) 0.95 (0.74–1.24) 1.00 (0.75–1.34) 0.60 (0.3–1.2)

HIV risk factor
MSM 1.0 1.0 1.0 1.0
Heterosexual 1.08 (0.87–1.35) 1.26 (0.94–1.69) 1.22 (0.89–1.68) 1.57 (0.66–3.75)
IDU or MSM=IDU 0.89 (0.60–1.32) 1.15 (0.72–1.85) 1.18 (0.69–2.01) 1.44 (0.48–4.35)

Health insurance
Private 1.0 1.0 1.0 1.0
Public 0.97 (0.71–1.33) 1.14 (0.82–1.61) 1.13 (0.78–1.63) 1.81 (0.76–4.3)
Uninsured 0.82 (0.65–1.04) 0.88 (0.69–1.14) 0.89 (0.68–1.17) 0.84 (0.44–1.59)

History of affective mental health disorder
No 1.0 1.0 1.0 1.0
Yes 1.00 (0.81–1.24) 1.09 (0.87–1.37) 1.13 (0.88–1.45) 0.87 (0.49–1.55)

History of substance abuse
No 1.0 1.0 1.0 1.0
Yes 0.78 (0.61–1.00)c 0.95 (0.69–1.31) 0.84 (0.58–1.2) 1.03 (0.48–2.22)

History of alcohol abuse
No 1.0 1.0 1.0 1.0
Yes 0.69 (0.52–0.92)c 0.93 (0.68–1.26) 1.03 (0.73–1.44) 0.64 (0.31–1.34)

Baseline CD4 count (cells=mm3)
<200 9.29 (6.81–12.66)b 7.82 (5.51–11.1)b — —
200–350 5.99 (4.20–8.55)b 5.43 (3.75–7.87)b

$350 1.0 1.0
Baseline viral load
<100,000 1.0 1.0 1.0 1.0
$100,000 2.37 (1.90–2.95)b 1.24 (0.97–1.58) 1.33 (1.04–1.69)c 2.29 (1.12–4.66)c

Attended all scheduled visits
No 1.0 1.0 1.0 1.0
Yes 7.32 (5.22–10.26)b 6.45 (4.47–9.31)b 6.66 (4.27–10.41)b 5.48 (2.76–10.88)b

aPatients who initiated ART prior to their first outpatient visit at the clinic were excluded from analyses (n¼ 31).
bp< 0.01; statistically significant variables presented in boldface.
cp< 0.05.
ART, antiretroviral therapy; HR, hazard ratio; CI, confidence interval; MSM, men who have sex with men; IDU, injection drug use.
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may represent too conservative an estimate of retention in
care, although this measure has been widely used in prior
studies.14,15,17,20 Last, this study focused on patient level fac-
tors and did not evaluate how environmental factors influ-
ence the processes outlined in the blueprint (Fig. 1B). We
believe this study is an important step and intend to carry out
future studies evaluating the role environmental factors, and
suggest others continue to engage in such research to advance
the field.

In summary, our findings suggest that efforts to improve
timely HIV diagnosis and linkage to care should focus on
older patients and African Americans, while emphasizing
appointment adherence is vital for the timely initiation of
ART. Younger patients, those with substance abuse disorders
and patients with higher baseline CD4 counts may require
specific attention to ensure retention in outpatient treatment

following linkage to care. Interventions designed to address
each element of the blueprint of treatment success should be
informed by empiric data to ensure that appropriate emphasis
and targeted interventions are deployed among patient
groups experiencing the greatest challenges. The expected
influx of newly diagnosed patients who need to navigate the
successive steps in the establishment of HIV care highlights
the importance of our findings and urgent need to develop
evidence-based interventions for widespread dissemination
to ensure optimal clinical outcomes.
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Table 4. Characteristics Associated with Worse Retention in HIV Care During the Two Years After

an Initial Outpatient Visit Among Five Hundred Thirty Patients Establishing Treatment

at the UAB 1917 HIV=AIDS Clinic; January 1, 2000–December 31, 2005

Retention (persistence) in HIV carea

1 2 3 4
Characteristic (n ¼ 84) (n ¼ 64) (n ¼ 70) (n ¼ 312) Crude OR (95% CI)

Adjusted OR
(95% CI)b

Year of entry into care
2000–2001 23 (27.4) 24 (37.5) 20 (28.6) 115 (36.9) 1.0 1.0
2002–2003 29 (34.5) 20 (31.2) 24 (34.3) 93 (29.8) 1.33 (0.88–2.01) 1.26 (0.81–1.98)
2004–2005 32 (38.1) 20 (31.2) 26 (37.1) 104 (33.3) 1.28 (0.86–1.92) 1.30 (0.84–2.02)

Age (years)c 36.4� 9.2 34.6� 6.7 35.6� 8.5 38.9� 9.8 0.70 (0.58–0.84)d 0.7 (0.57–0.86)d

Gender
Male 61 (72.6) 48 (75.0) 46 (65.7) 246 (78.9) 1.0 1.0
Female 23 (27.4) 16 (25.0) 24 (34.3) 66 (21.1) 1.38 (0.94–2.02) 1.45 (0.86–2.46)

Race
White 31 (36.9) 26 (40.6) 28 (40.0) 159 (51.0) 1.0 1.0
African American 53 (63.1) 38 (59.4) 42 (60.0) 153 (49.0) 1.60 (1.14–2.24)d 1.23 (0.81–1.86)

HIV risk factor
MSM 41 (49.4) 32 (50.8) 27 (39.1) 173 (55.6) 1.0 1.0
Heterosexual 32 (38.6) 27 (42.9) 38 (55.1) 113 (36.3) 1.32 (0.93–1.88) 1.01 (0.61–1.66)
IDU or MSM=IDU 10 (12.0) 4 (6.4) 4 (5.8) 25 (8.1) 1.35 (0.73–2.51) 0.99 (0.47–2.08)

Health insurance
Private 39 (46.4) 28 (43.7) 29 (41.4) 173 (55.5) 1.0 1.0
Public 14 (16.7) 11 (17.2) 10 (14.3) 40 (12.8) 1.54 (0.94–2.52) 1.59 (0.91–2.80)
Uninsured 31 (36.9) 25 (39.1) 31 (44.3) 99 (31.7) 1.46 (1.01–2.10)e 1.28 (0.85–1.91)

Affective mental health disorder
No 60 (71.4) 36 (56.3) 37 (52.9) 139 (44.6) 1.0 1.0
Yes 24 (28.6) 28 (43.7) 33 (47.1) 173 (55.4) 0.48 (0.34–0.68)d 0.45 (0.31–0.67)d

Substance abuse
No 56 (66.7) 44 (68.8) 48 (68.6) 244 (78.2) 1.0 1.0
Yes 28 (33.3) 20 (31.2) 22 (31.4) 68 (21.8) 1.63 (1.13–2.37)d 1.67 (1.02–2.71)e

Alcohol abuse
No 69 (82.1) 54 (84.4) 54 (77.1) 250 (80.1) 1.0 1.0
Yes 15 (17.9) 10 (15.6) 16 (22.9) 62 (19.9) 0.90 (0.59–1.38) 0.8 (0.49–1.29)

Baseline CD4 count
< 200 cells=mm3 18 (22.2) 21 (33.3) 25 (35.7) 164 (52.6) 1.0 1.0
200–349 cells=mm3 21 (25.9) 13 (20.6) 13 (18.6) 47 (15.0) 2.70 (1.68–4.33)d 2.65 (1.6–4.38)d

$ 350 cells=mm3 42 (51.9) 29 (46.0) 32 (45.7) 101 (32.4) 2.63 (1.79–3.87)d 2.48 (1.6–3.86)d

Baseline viral load (log10) 4.1� 1.1 4.3� 1.0 4.3� 1.1 4.5� 1.1 0.83 (0.72–0.97)e 0.91 (0.77–1.08)

aRetention in care was measured as ‘‘persistence,’’ or the number of 6-month blocks during which at least one clinic visit was attended over
the 2-year period following an initial outpatient HIV primary care visit (range, 1–4).

bMultivariable ordinal logistic regression model characteristics: C-statistic ¼ 0.695.
cOdds ratio in 10-year increment.
dp< 0.01; statistically significant variables presented in boldface.
ep< 0.05.
OR, odds ratio; CI, confidence interval; MSM, men who have sex with men; IDU, injection drug use.
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