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Abstract

Objectives—To examine changes between 2006 and 2011 in the proportion of HIV-positive
patients newly-enrolled in HIV care with advanced disease and the median CD4+ cell count at
enrollment; and identify patient-, facility-, and contextual-level factors associated with late
enrollment in care in 2011.

Design—Cross sectional over time.

Methods—~For time trends analyses, routinely-collected patient-level data (307,110 adults newly-
enrolled in 138 HIV clinical care facilities) in Kenya, Mozambique, Rwanda and Tanzania; and
for analyses of correlates, patient-level data (46,201 in 195 facilities), and facility- and population-
level survey data were used. Late enrollment was defined as CD4+ count <350 cells/pl and/or
WHO clinical stage 3/4.

Results—Late enrollment declined from 69.9% to 57.2%, (p<0.0001); median CD4+ count
increased from 242 to 292 cells/pL (Pgreng<0.0001). In 2011, risk of late enrollment was
significantly higher for men and non-pregnant women vs. pregnant women; patients aged >25 vs.
15-25 years; non-married vs. married; and those entering from sites other than prevention of
mother to child transmission (PMTCT). More extensive HIV testing coverage in the region of a
facility was significantly associated with lower risk of late enrollment.
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Conclusions—Despite improvement, in 2011, 57% of patients entered HIV care already ART-
eligible. The lower risk of late enrollment among those referred from PMTCT and in regions
where HIV testing coverage was higher suggests that innovative approaches to rapidly increase
testing uptake among people living with HIV prior to the development of symptoms have the
potential to reduce late enrollment in care.

Introduction

Methods

Enrollment in HIV clinical care at advanced stage of disease (late enrollment in care)
denotes critical missed opportunities to improve the health and well-being of HIV-positive
people[1-3], and limits the potential of treatment at earlier stages of HIV disease to reduce
HIV transmission[4] and potentially attenuate incidence[5-7]. Most studies of the
prevalence, correlates, and outcomes of late enrollment in HIV care have been conducted in
Europe and North America[1, 2, 8-18]. In sub-Saharan Africa, studies have largely focused
on advanced disease at ART initiation[19, 20, 21]. Far less is known about advanced disease
at enrollment in HIV care, a critical precursor to late ART initiation in this region[22]. In
particular, whether the prevalence of late enrollment has changed over time with scale-up of
care and treatment in sub-Saharan Africa is unknown. Additionally, multiple barriers to
early diagnosis and prompt linkage to care likely exist in sub-Saharan Africa, but with few
exceptions[23-25] only individual-level correlates have been examined. Characteristics of
the HIV care facility and features of the broader social environment in which a facility
operates[21, 26] may also influence timing of enroliment in HIV care.

Advanced HIV disease has frequently been defined as a CD4+ count <200 cells/uL, or even
lower (e.g., [15, 17, 25]. In 2010, the World Health Organization (WHO) released expanded
criteria for ART eligibility in low and middle income countries, recommending ART
initiation for persons with CD4+ count <350 cells/uL or WHO stage 3 or 4[27]. In this study
we defined late enrollment in care based on the WHO 2010 treatment guidelines, in order to
describe progress toward meeting the goal of universal access to treatment. Specifically, we
(1) examined changes between 2006 and 2011 in the proportion of HIV+ patients who
enrolled late in HIV care and in the median CD4+ cell count at enrollment; and (2)
identified individual-, program-, and contextual-level factors associated with late enrollment
in care in 2011.

Study population

The study population included HIV-positive adults aged 15 to 85 years newly enrolling in
HIV care between January 1, 2006 and December 31, 2011 at 138 HIV care facilities that
provided continuous services during this time period in four sub-Saharan African countries:
Kenya (64 facilities), Mozambique (29), Rwanda (24), and Tanzania (21). An additional 57
facilities providing services in 2011 were included in the analysis of correlates of late
enrollment in 2011 (N=195). All programs were receiving technical support from ICAP at
Columbia University through funding from the United States President's Emergency Plan
for AIDS Relief (PEPFAR). Provision of services at each facility was conducted according
to national guidelines with all providing both pre-ART and ART services. These facilities

AIDS Author manuscript; available in PMC 2015 October 23.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hoffman et al.

Page 3

had implemented electronic databases to manage patient information routinely collected
during each visit; when compared to all facilities supported by ICAP in those same countries
during the study period, the facilities included in this analysis had higher patient volume,
and were more likely to be located in urban areas and to be higher-level facilities (data not
shown).

For this study, we included patients if CD4+ cell count and/or WHO clinical staging
information were available up to three months after enrollment in HIV care, given that
CDA4+ counts are not always performed immediately at enrollment. Additionally, patients
who were missing both CD4+ count and clinical stage were included if they initiated ART
within one month of enrollment, as these patients enrolled late and likely were initiated on
ART without documentation of CD4+ count and/or clinical stage.

Data sources

Measures

Patient information routinely collected during each clinic visit was documented by clinicians
on national patient forms. This information was regularly entered into on-site electronic
databases by data clerks. Data quality assessments were conducted at least annually at each
facility using a standardized protocol. This entailed drawing a random sample of
approximately 5-20% (depending on total patient volume) and assessing completeness and
accuracy of key data elements. Remediation plans were developed for sites with poor data
quality (<80% completeness and accuracy) and data quality was re-assessed after their
implementation. Each quarter, data were de-identified at the site-level, encrypted, and
imported into a common-format database. Use of these de-identified patient-level data for
research purposes was approved by National Ethics Committees in each country, the
Columbia University Medical Center Institutional Review Board, the United States Centers
for Disease Control and Prevention, and the PEPFAR Office of the Global AIDS
Coordinator (OGAC).

Data on facility characteristics were derived from structured assessments completed by
ICAP staff in-country in August 2011. The assessment comprised 85 closed-ended questions
about the types of HIV-related services provided at the facility and the characteristics of the
HIV program (e.g., staffing configurations, availability of supportive services).
Administration of this assessment was considered non-human subjects research because data
referred to facilities, not individuals.

Contextual-level data were obtained from national Census and from country-specific,
population-based surveys, namely the Demographic and Health Surveys and AIDS Indicator
Surveys, using the most recently completed survey—2008 for Kenya, 2009 for Rwanda, 2011
for Tanzania and Mozambique. For Kenya and Rwanda, 2011 estimates for contextual-level
variables were imputed by extending the slope between the most recent available data and
that from the previous time point.

The main study outcome, derived from the routinely collected patient data, was enrollment
in HIV care with advanced HIV disease, or late enrollment in care. Late enrollment in care
was defined as having CD4+ count <350 cells/pl and/or WHO clinical stage 3/4 documented
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within three months of enroliment. In addition, those who were missing these parameters
were considered to have enrolled in care late if they initiated ART within one month of
enrollment in care.

Predictors were selected based on our conceptual framework, including factors that might
influence late testing or delayed enrollment after diagnosis(22). Individual-level variables
examined included age, sex, pregnancy status, marital status, and point of entry into care.
The latter was categorized as voluntary counseling and testing [VCT] service, prevention of
mother-to-child transmission [PMTCT] program, or provider-initiated testing and
counseling [PITC] (including HIV testing among inpatients or outpatients in the general
outpatient department, family planning clinic, TB clinic, or sexually transmitted infections
[STI] clinic, depending on the country).

Facility-level variables examined included type of setting (urban, rural), type of facility
(primary, secondary, tertiary, private), program size (i.e., number of patients active in HIV
care, both in HIV care and on ART in the quarter prior to each individual's date of
enrollment), number of days/week of facility operation, and availability of VCT and
PMTCT on site.

Contextual measures were created for each of the 15 sub-national regions where one of the
study facilities was located; they included HIV prevalence, HIV knowledge (mean score on
five items assessing comprehensive HIV knowledge), testing coverage (percent of
population tested and received results within the past 12 months), stigma (mean score on
four items indicating acceptance of HIV+ people, reverse coded), education (percent of
population having completed primary school), employment (percent of population
employed), income distribution (percent of households in the first quintile of the national
wealth index).

Statistical Analyses

We conducted two statistical analyses. The first assessed change over time in late enrollment
in care and median CD4+ cell count at enrollment, and included the 138 facilities that
provided services from 2006 to 2011. For late enrollment, statistical significance tests were
performed using a Poisson regression model with generalized estimating equations (GEE) to
account for clustering within facilities, treating calendar time as a continuous time measure.
The models produced risk ratios for late enrollment per half year increase in calendar time.
For median CD4+ count at enrollment we used the Kruskal Wallis test for comparisons over
time. To assess the effect of missing outcome data on estimates of change over time, we
multiply imputed outcomes for those missing both CD4+ count and WHO clinical stage at
enrollment and compared the findings to those observed with complete data.

The second analysis examined correlates of late enrollment in care in 2011 and included the
195 facilities providing services at that time. Relative risks of late enrollment in care were
estimated using generalized linear models with a binomial distribution and a log link with
GEE. Modeling was done in several steps. First, individual-level variables that were
significantly associated with late enrollment in bivariate analyses were included in a
multivariable model and retained if they were significant at p<0.05. Second, the same was
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done for facility-level variables. Next, variables that were significant in each of these two
multivariable models were combined into a two-level model and retained if they were
significant. Fourth, as we did not have sufficient regions to assess the independent
associations of contextual-level variables with late enroliment, each contextual-level
variable was added to the two-level model and retained if statistically significant. Finally,
non-significant correlates were dropped unless they altered other estimates by 10% or more.
We conducted sensitivity analyses to determine if findings were altered if (1) the definition
of late enrollment was based on the 2006 WHO treatment guidelines (CD4+<200 cells/uL or
WHO Stage 4 or; if missing CD4+ count, WHO Stage 3 or; if pregnant or active TB,
CD4+<350 cells/uL)[28]; (2) data for each country were removed; (3) the analysis was
restricted to the 138 facilities used in the time trend analysis; and (4) patients defined as
enrolling late only on the basis of having initiated ART within one month of enrollment
were removed.

Study population and missing data

In the 138 facilities that reported data from 2006 to 2011, 307,100 HIV-positive newly-
enrolled adult patients had data on CD4+ count and/or WHO stage. In 2006, 44,804 patients
(83.5% of all newly enrolled adults) met these criteria; in 2011, the respective number was
39,725 (91.4%) (Table 1). Considering the proportion missing both CD4+ count and WHO
stage in 2006 and 2011, a consistent decrease was observed across all patient characteristics
(Supplementary Table 1a). Additionally, among those missing CD4+ count but not WHO
stage, the distribution of stage did not differ substantially between the two years
(Supplementary Table 1b).

As shown in Table 1, across all study years, most patients were non-pregnant women
(59.8%); aged 26 and 35 years (38.4%); and married or living with a partner (47.4%).
Patients were most likely to have entered care via a PITC site (44.7%) or VCT (39.1%), with
only 9.9% enrolled through PMTCT services. The largest proportion of patients was
enrolled in Mozambique (54.8%). Between 2006 and 2011 there were statistically
significant changes in the distribution of patients across all characteristics (p<.0001) except
for those aged 25-36 years.

Change in late enrollment in HIV care and CD4+ cell count at enroliment, 2006-2011

Between 2006 and 2011 a significant decrease in late enrollment in HIV care was observed;
the percent of patients that enrolled late declined from 69.9% in 2006 to 57.2% in 2011,
corresponding to a 1.5% decline per half year change in calendar time (p<0.0001) (Table 1
and Figure 1a). When we multiply imputed the outcome for those missing both CD4+ and
stage, the estimate for change over time was only slightly attenuated; therefore, all reported
results are those with complete data.

A statistically significant decline was observed among women, both non-pregnant (1.4%/
half-year, p<0.0001) and pregnant (3%/half-year, p<0.001), as well as among men (1%/half-
year, p<0.0001), and across all four countries (Kenya 1.9%/half-year, p<0.0001,
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Mozambique 0.7%/half-year, p=0.05, Rwanda 2.6%/half-year, p<0.0001, Tanzania 3.1%/
half-year, p<0.0001) (Figure 1b). Additionally, the risk of late enrollment was significantly
lower in 2011 compared with 2006 across subgroups defined by age, marital status, and
enrollment point of entry (p<.0001 for all pairwise comparisons) (Table 1).

Among patients who had CD4+ count at enrollment (54.7% in 2006 and 60% in 2011), the
median CD4+ count increased significantly from 242 cells/uL in 2006 to 292 cells/pL in
2011 (Pyreng<0.0001), or 50 cells/uL in 6 years (Figure 2a). A significant increase in median
CDA4+ count was noted over the study years among non-pregnant and pregnant women, and
men (Pireng<0.0001) (Figure 2a), and in all countries (Ptreng<0.0001) (Figure 2b).
Considering the full distribution of CD4+ count at enrollment including those missing
(Figure 3), the proportion with CD4+ =350 cells/uL increased from 19% to 24.8% of
patients (with an increase from 10.8% to 14.5% among those with CD4+ =500 cells/uL), and
the proportion with CD4+ <200 cells/pL decreased from 23.4% to 21.6% (overall 32 p<.
0001).

Multi-level correlates of late enrollment in HIV care, 2011

In the 195 facilities that reported data in 2011, 46,201 newly-enrolled adult patients had
sufficient information to define whether they enrolled late in care (91% of all newly-enrolled
adults); of these, 55.6% enrolled late (Table 2). In unadjusted analyses, all patient-level
variables examined were significantly associated with late enrollment. At the facility level,
risk of late enrollment was lower in primary and private sites relative to tertiary sites, and it
was higher in facilities with larger patient loads. At the contextual level, higher HIV
prevalence, HIV stigma, and coverage of primary education were significantly associated
with higher risk of late enrollment in care, whereas higher population testing coverage, HIV
knowledge, and employment were associated with lower risk of late enrollment.

In multivariable analyses, relative to pregnant women, non-pregnant women had a
significantly higher risk of late enrollment (ARR=1.52; 95%CIl: 1.34, 1.72), as did men
(ARR=1.74; 95% [CI: 1.54, 1.98). Other individual-level factors associated with higher risk
of late enrollment were older age relative to age 15-25 years (ARR:26-45 years=1.28;
95%Cl:1.22, 1.34; ARR:46-55 years=1.35; 95%CI:1.28, 1.42); and, relative to being
married or living with a partner, being widowed or divorced (ARR=1.14;95%Cl:1.11, 1.71),
never married (ARR=1.12; 95%Cl:1.10, 1.15), or of unknown marital status (ARR=1.10;
95%CI:1.06, 1.15). Compared with those enrolled through PMTCT services, risk of late
enrollment in care was significantly higher for patients enrolled through VCT (ARR=1.34;
95%Cl:1.23, 1.47), PITC (ARR=1.54; 95%Cl:1.41, 1.69), or an unknown point of entry
(ARR=1.46; 95%CI:1.33, 1.60).

Of facility-level factors, patients enrolled in care at larger vs. smaller programs—measured
by number of active patients—had a slightly higher risk of late enrollment (ARR=1.10;
95%CI:1.00, 1.21 for programs with =700 vs. <300 active patients). With respect to
contextual-level factors, risk for late enrollment in care was significantly lower in facilities
located in regions with higher HIV testing coverage. Relative to regions where <20% of the
population tested and received HIV results in the past year, in regions where =40% of the
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population did so the ARR=0.76 (95%CI:0.58, 0.97). No other contextual-level variable
retained significance in the final model.

In a sensitivity analysis using the WHO 2006 criteria for ART initiation to define late
enrollment in care, non-pregnant vs. pregnant women did not have higher risk of late
enrollment. The results of all other sensitivity analyses were consistent with the final model,
although some estimates were slightly attenuated (data not shown).

Discussion

This study, using data from a large population of patients in diverse settings across four sub-
Saharan countries, is one of the few analyses, and the largest to date, of late enrollment in
HIV care in this region. It demonstrated that enrollment in HIV care with advanced HIV
disease declined over time concurrent with efforts to scale up HIV treatment in the same
countries. (In 2006, 23% of those needing ART in sub-Saharan Africa were receiving it[29],
and this percentage increased to 57% by 2011[30]). In our study, between 2006 and 2011,
the prevalence of late enrollment in HIV care decreased from 69.9% to 57.2%, and the
median CD4+ count at enrollment in care increased from 242 cells/uL to 292 cells/uL. A
decline in late enrollment was observed across all categories of patients and in all four
countries, strengthening the conclusion that these results reflect actual changes and are not
merely a consequence of shifts in the characteristics of the patient populations enrolling in
these programs. The possibility remains that some portion of the decline in late enrollment
into care that we observed is due to a relative increase in the number of healthier individuals
who had outcome data in the latter years of this study. However, based on analyses
examining characteristics of patients missing outcome data in 2006 and 2011 and on
reviewing multiply imputed outcome data, we believe this attenuation, if present, is small.

Despite these encouraging findings, our analysis also showed that in 2011, nearly a decade
after HIV service scale-up began in sub-Saharan Africa, more than half of all individuals
enrolled in care when they already were eligible for ART by 2010 WHO guidelines. Without
a significant change in the observed rate of decrease in late enrollment in care—3% per year
—more than another decade will pass before fewer than one-quarter of patients will enroll
late according to those guidelines. Given that the median time from HIV infection to
reaching a CD4+ count <350 cells/uL is approximately four years[31], our study suggests
that opportunities are missed to diagnose individuals earlier in disease, and underscores that
greater efforts are needed to identify and link to care those with HIV infection prior to
development of symptoms.

To further understand the factors associated with late enrollment in HIV care, we examined
its correlates in 2011. More extensive HIV testing coverage in the areas surrounding the care
facility was associated with a lower risk of late enroliment, even controlling for HIV
prevalence, suggesting that expanded testing could lead to earlier enrollment in care.
Community-based testing campaigns[7] and home-based counseling and testing[32] are
important to pursue, although linkage to care after a positive HIV test may be a challenge
with these approaches[32-34]. Research urgently needs to continue to explore these and
other approaches to increase early diagnosis and prompt linkage to care.
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Of the facility characteristics examined, only larger program size, in terms of number of
active patients, was associated with a small increase in risk of late enroliment. This could
reflect greater travel distance from outlying areas to a large central clinic or scheduling
constraints at large facilities. Individual characteristics were strong predictors of late
enrollment, even accounting for facility and contextual factors. As observed in two other
studies in sub-Saharan Africa[23, 35], being male, unmarried, and of older age were
characteristics significantly associated with late enrollment in HIV care in our study.
Women typically have more contact with the health care system[36], thus likely facilitating
access to earlier HIV testing and engagement in HIV care, and this is especially true for
pregnant women. Older people may be less likely to believe they are at risk for HIV,
potentially resulting in delayed testing[23]. Being married or living with a partner may
facilitate earlier enrollment, as having a partner known or suspected to be HIV-positive is a
common motivation for HIV testing[37] and partner support may encourage prompt
enrollment in HIV care[38].

A patient's point of entry into HIV care also was an important correlate of late enrollment.
Individuals who were diagnosed through VCT or in a PITC setting were significantly more
likely to enroll late, whereas individuals who entered care through PMTCT sites were less
likely to do so, even accounting for sex and pregnancy status, probably reflecting the fact
that all PMTCT clients are routinely offered HIV testing. Therefore, although costly, a
policy of screening rather than testing based on symptoms or the presence of risk factors
might reduce the proportion of individuals who enroll late in care.

This study had a number of strengths including the large number of patients from diverse
sites across sub-Saharan Africa, use of data from routine clinical care, six years of data from
the same facilities, which permitted analysis of trends over time unconfounded by changes
in the number of facilities included each year, and the inclusion of facility and contextual
correlates of late enrollment in addition to individual characteristics. A limitation was that
CDA4+ cell count data at enrollment were missing for 40-45% of individuals and, other than
excluding those who transferred from another site, we were unable to exclude those who
may have “newly-enrolled” more than once. Furthermore, we had limited power to detect
associations with contextual-level factors with only 15 sub-national regions.

In conclusion, we observed a substantial decrease in the proportion of patients enrolled in
HIV care at advanced stages of HIV disease between 2006 and 2011 in 138 facilities across
four sub-Saharan African countries. Despite this progress, the decline in late enrollment was
slow, and 57% of patients in 2011 enrolled in care at thresholds below WHO 2010 ART
treatment guidelines. Although the expansion of testing, care, and treatment has resulted in
significant improvements in outcomes for HIV-positive individuals, substantial efforts are
needed to ensure that further gains are achieved. Encouragingly, we found that several of the
correlates of late enrollment in 2011 reflect modifiable factors. That people entering care via
PMTCT and those living in regions with higher HIV testing coverage have lower risk of late
enrollment underscores the importance of continuing to scale up testing in order to identify
individuals earlier in disease. Innovative approaches to increase testing uptake prior to
symptom development may most rapidly reduce late enrollment in care.
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Figure la. Percent late enroliment by sex and pregnancy status among newly-enrolled patientsin
138 facilitiesin 4 sub-Sahar an African countries, 2006-2011




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Hoffman et al.

Page 13

80
70
E 60 —@=Kenya
% 50 4 ) X === Mozambique
’540 ] ) +—Rwanda
i':; 30 ==Tanzania
xR 20
10 -
0 +

2006 2007 2008 2009 2010 2011
Year of enroliment

Estimated from Poisson regression models with half-yearly units of continuous time

Kenya: 1.9% decline per half year on average, p<0.0001

Mozambique: 0.7% decline per half year on average, p<0.05

Rwanda: 2.6% decline per half year on average, p<0.0001

Tanzania: 3.1% decline per half year on average, p<0.0001

2006 2007 2008 2009 2010 2011

% missing both CD4+
count and WHO 16.5 11.8 12.2 8.4 8.5 8.6

Figure 1b. Percent late enrollment by country among newly-enrolled patientsin 138 facilitiesin
4 sub-Saharan African countries, 2006-2011

AIDS Author manuscript; available in PMC 2015 October 23.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Hoffman et al.

Page 14
450
=== Pregnant
400 x_*’)/'— women
=
E 350
E: 300 =@=Non-pregnant
£ women
2 250
>
9 200 Men
g 150
$ 100
8 =>é=All patients
50
0
2006 2007 2008 2009 2010 2011
Year of enrollment
Kruskal-Wallis test p<0.0001 for men, nonpregnant women, pregnant women, and all patients
2006 2007 2008 2009 2010 2011
% missing CD4+ count 453 40.0 40.4 39.6 38.6 40.0

Figure 2a. Median CD4+ count at enrollment by sex and pregnancy status among newly-enrolled
patientsin 138 facilitiesin 4 sub-Saharan African countries, 2006-2011

AIDS Author manuscript; available in PMC 2015 October 23.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Hoffman et al.

Page 15

450 =@ Kenya

i A A
400 A & A === Mozambique
350 1,

300 -
250 -
200 -
150 -
100 -

A—Rwanda

== Tanzania

CD4+ cell count in cells/pl

u
o
1

o

2006 2007 2008 2009 2010 2011

Kruskal-Wallis test p<0.0001 for all countries.

Figure 2b. Median CD4 count at enrollment by country among newly-enrolled patientsin 138
facilitiesin 4 sub-Saharan African countries, 2006-2011

AIDS Author manuscript; available in PMC 2015 October 23.




1duosnuely Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Hoffman et al.

100% -

80%

60%

40%

20%

0%

1

2006 2011

Page 16

m >=500 cells/pL

W 350 - 499 cells/pL
M 200 - 349 cells/pL
W <200 cells/uL

® Unknown

Figure 3. Distribution of CD4 count in 2006 and 2011 among newly-enrolled patientsin 138
facilitiesin 4 sub-Saharan countries

Chi-squared test p<0.0001
Total n=53,641 for 2006 and 43,466 for 2011.

AIDS Author manuscript; available in PMC 2015 October 23.



Page 17

Hoffman et al.

€er 9Y 918'T 0'€s TvT 1€€'9 6'8Y L'l 8€9'ce S811|I19e} 17¢ - epueMy
8'89 G'09 6v0've | T2 €S 62¢8'cz | €99 8'vS 661'89'T ae} 67 - snbiquiezoy
189 6°0¢ 282'8 evL 6'€C 169'0T | 6'€9 0S¢ 119'9. Sa1M|108) 79 - eAUDY
Anunod
8’69 TS 220'C 6V, 88 2s6'e 699 9 T95'6T umouxun
L'¥9 9SGy 00T'8T | €6G. €8¢ ¥ST'.T | G0L L'y 8ze',e'T | (4ayro ‘uanedinosur ‘AlH/GL) O1id
0'Te 8'€T 99%'s €1y 99 G16'C €6e 66 10€'0€ 101INd
¥'.S 9'GE LET'YT | 989 €9 €z.'0z | 0€9 T6€ 0T6'6T'T 10N
AJ1ue Jo juiod JuswioJug
8'€9 91T €09't 0L €'/.¢ vee'et | v'19 29T T99'61 Buissin
L'€9 971 L10'S 8'TL L'ET ovT'e €89 6°€T 6G89'ey P3MOpPIM/P82I0AIQ
€69 174 159'6 T¢cL €0¢ 0TT'6 8'G9 §g'¢e 912'69 81buis
2'€s S'TS vav'oz | 629 L'8¢€ 0ee'LT | ¥'09 v'iy 89G'GY'T Jaupred yum Buiall/patiiey
Sniess [ellre N
199 1 900'9 8'GL 69T ¥85'L 8'TL 6°ST 8v8'ay s1eak 9y
0'99 0'€C 0ST'6 6'€L 8¢ €96'2T | 00 1414 6v8'L. sieal G — 9¢
699 17'8¢ 02T'sT | 269 2'8¢€ 0ET'LT | §'€9 ¥'8¢€ 2E0'8T'T sieak Ge - 92
4% 8'€¢ 61’6 089 69T 1GS'L G'0S €0¢ TLE'29 sieak Gz - GT
JuBW[0JUB e aby
6',9 L'TE G09'2T | 09 9've 8L¥'ST | T2 €€ee TvE'20'T Usin
162 6'TT 80L'y | €9v Y4 GIZ'T | ¥'9€ 69 ¥6T'TC (yueubaid) uawomm
T'.S ¥7'99 cIw'ee | 929 129 11182 | ¥'29 8'69 G9G'E8'T (ueubaud j0u) UBIOAN
snies Aoueube id pue xes
[AVAS] 0°00T G2l'6€ | 669 00T v08'vv | 8'€9 0'00T 00T'20°€ sieired ||V
€SIS0 Rd | syueired Jo yusoed | N ol U0 Rd | FSwelied jo1uedRd [ ol W0 Rd | sweied jo 1udRd | N
T10C 9002 TTOZ PUe 900z Usemiag pa|joJus sieired ||y

7TT0Z 019002 ‘S9141uNnod

Ue Jeyes-qns & U1 sanifioe) dvD | 8ET Ulsalisiile reyp Jueied Agate| pajjoJus 1ued jod pue siusited psa|jo Jus-A|Mau Jo UolNgLISIP 1USd B
T ol0eL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Author manuscript; available in PMC 2015 October 23.



Page 18

Hoffman et al.

"1000">d 1 ueoKIUBIS 819M ‘TTOZ "SA 900 ‘a1e| Pa]|0.ud suorodoid 40 suosiedwod |y

€

*19°0=d ya1ym Jo} ‘s1eak gg-gz dnolb abe Jo uondadxa syl yum ‘7000">d Je JuediIubIs a1am ‘TTOZ ‘SA 9002 ‘Sonsiiaioeseyd uolrejndod jo suonodoud Jo suosiiedwod __<N

's1eak 9 |1e ul Buniodal asoy) ae sanf1oey mmHH

9'€S

(4%

8.5's

€cL

8'8

€56'c

029

9'¢T

9%9'8¢

SaI|10e) TZ - elueZUE]

g9%e| Jusd ed

sjuaired Jo 1us0 Jod

97| 1B lod

ZSWeled Jo 1Usd Bd

9e| 1Uad lBd

sjuaired Jo Jusd jed

N

T10C

900¢

TTOZ PUe 9002 Usemiag pajjoJus sysatied ||y

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Author manuscript; available in PMC 2015 October 23.



Page 19

Hoffman et al.

(€07 '€8'0) €60 (680 ‘'22°0) 080 L'ly 76T 9988 S3111]198) TG - BIUBZUER]
(€0'T '69°0) ¥8'0 (52'0'29'0) 89'0 0Ty 8'S 8/9'C o8} i - BPUBMY
(00°T'€9°0) 620 (8T'1'86°0) LO'T 165 8'95 092'92 Sa1|198} TE - anbiquiezoy
T T 0’89 28T 16€'8 S8111[198) 69 - BAUDY
A1nunod
(9T'eeT) OV'T (ov'z'e8T) 0T'C 609 v's 66v'C umouxun
(69T TV D) ¥ST (esT'¥6T)TZC 8'€9 9y 709'02 (1atpo ‘yusnedinoyut ‘AlH/gL) OLid
(Lr1'ezT) ¥E'T (zzz'ort) g6t 675 8'se 9v5'oT 10A
T T 0'0€ A4 286'9 101Ad
A1u8 Jo Julod
(STT'90T)TT (tTzT'oTT) 9T'T 129 GTT 6T€'S umouNun
(STT'OTT) CT'T (LTT'80T) ET'T 2'8S € 612'TT paLUeW JansN
LTTTTD YT (6zT'T2T)STT §T9 6CT °L6's Pa2JOAIQ/PAMOPIAN
T T 7’19 €18 169'€C Jaupred yum BulAll/paLieN
snyess eye
(ev'1'8zT) SE'T (82'T'85°T) 29T 7'S9 T'ST 256'9 sieak GG - oy
(re1'ceT) 82T (PS'T6ET) OV'T 185 819 095'82 s1eah 6y — 9z
T T ez T'€C 689'0T s1eak Gz - GT
JuBWj0Jud Te aby
(86'T '¥S'T) ¥L'T (¥6'2 'ST'2) 16°C L'S9 0ce T9L'7T UsN
(c21've1) 28T (9r'2'18T) 112 6'SS 8'G5 29L'se (3ueuboid Jou) usLIOM
T T 6'8¢ €T 8/9'G (queuBaid) uswopn
sn1ess Aoueubs id pue xes
SHO10V4 13A3T-1VNAIAIGN]
9'65 0°00T 10297 1\
27010 %S6) ¥y | (10 %s6) ¥y apniD [ e 1uedked | siusied jojuedsked | N

Author Manuscript

¢ ?olgel

Author Manuscript

eluezUe | pue ‘epuemy ‘anbiqurezo N
‘eAus | UISaIUIP 818 AH Perioddns D | ST ‘TTOZ Ul JUSW|0JUS 87e| JO SSTef 100 [pAS]-[enIxeIuod pue *-A1ijoe) -[enpIAipu |

Author Manuscript

Author Manuscript

AIDS Author manuscript; available in PMC 2015 October 23.



Page 20

Hoffman et al.

T 1 118 0T 028'y Ge=>
% ‘ousfers.d AIH
(26'0'85°0) 920 (820 '65°0) 89°0 0'sy A4 9/8'9 or=<
(TT'T°29'0) 98°0 (z0'1'8L°0) 68°0 675 009 9gl'le 6€- 12
T T €'€9 LSz 688'TT 0z=>
% ‘SUIUOW ZT 1SB| S} NS PAARID.I PUe A|H J04 pa1sa) uolje|ndod
SYO10V4 13A3T-TVNLXILNOD
(r€'T'96°0) €T'T 695 €€ ¥05'8e skep G=<
(6€T'56'0) ¥T'T 6'€S zer 8TT'9 skep 6v-5'C
T g'ey v'e 6.S'T skep g'z>
A1j10e) re uado skeq
(£8'1'€9°0) 60T L'SS 7’66 616'GY SOA
T 9YS 90 282 ON
SINKS 1D 1 INd
(20’7 '92°0) 880 €65 826 188'2y SO
T G509 L vIE'E ON
Q0INIBS LOA
(TZ'1'00T) 60T (SZ1'70T) 2T'T 185 G'8L €62'9¢e 00/=<
(FTT€60)€0T (8T'T'56'0) SO'T 0Ly LT 811'9 669-00€
T T GOy 6'9 oLT'e oog>
jusW (|0 Jud 01 Jolid Jersenb Bulinp Ao} a8yl palsiasiuaired Jo JequinN
(06'0 '¥5'0) 0L°0 €Ly 8L 129'€ aleAlld
(760 '09°0) ¥L°0 G'€S 88y LvS'Te Arewnid
(T'T'0L°0) L8°0 7’65 §ov G0.'8T Kiepuooss
T 6'€9 6 82€'T Arenta
a1 JoadA |
(ST'T'26'0) 90T 6'SS 8L 259'€e ueqIn
T T'6S [ 6vS'CT [eany
U010 SYOLOVH TAAIT-ALITIOVL
27010 %S6) ¥y | (10 %s6) ¥y apniD [ e 1uedked | siusied jojuedsked | N

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Author manuscript; available in PMC 2015 October 23.



Page 21

Hoffman et al.

“UMOYS SB|GBLIEA [[e 10} paisnipe sI [9pOIA|

4
‘|opouw aye.edas e sjuasaldal a|qelIeA YoeT "SoIul|d ulym BuLIgisn|d 10} JUN0Je 0} 339 UM Nuij Boj & pue UOINQLISIP [RILIOUI] B UIA S|9POW Jeaul| pazifelaush Buisn parewss a1am sysu w>_%_mw_H
(TZ'T'€6'0) 90T 6'¢9 96T €90'6 0°0€<
(€8°0'€9°0) 220 ¥'SS 68 SOT'Y 0°0€=>010'0¢<
(06°092°0) €8°0 €6y 8'9¢ 06€'CT 0'02=>0109=<
T ¥'99 L'vy £9'0¢C 9>

9% XaPUl Y1[edM [eUOITEU JO 9]1IUIND 13MO| Y] UISPIOURSNOH

(8£°0'29°0) 69°0 6'SY 6'ST LyE'L Gl=<
(66°0 ‘'28°0) 06°0 7SS 188 858'/T v.-19
T G'65 'Sy 966'02 09=>

%' pakojdwse uoire|ndod

(ze'1'80T) 6T'T 0'8S ¢'8T L6€'8 G/=<
(cr1'680) 0T €18 €Le 0£9°CT v.—-T1¢€
T TS S'vS vLT'GC 0g=>

9%‘uoireonpa Arewiid pae|dwod uoire|ndod

(L2T'20T)LTT 6'.S 0'.S 6T€'9Z yb1H
T 128 0ty 288'6T Mo

91035 ewbis A|H Uelpaw uoire|ndod

(¥6°0'82°0) G8°0 628 T8y €e2'ee ubIH

T €89 6'TS 816'€C Mo

910235 abpamou A |H aAsuBye Jdwod ueipaw uole|ndod

(ST'T'v6°0) 70°T LrTvTT)0E'T 9'65 vy 285'6T 00T<
(5e°1'82°0)0°T (v21'10T)2T'T €S Tl 66.'T2 00T=> 0} G'€<

27010 %S6) ¥y | (10 %s6) ¥y apniD [ e 1uedked | siusied jojuedsked | N

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Author manuscript; available in PMC 2015 October 23.



