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Abstract

Retention in early HIV care has been associated with virologic suppression and improved survival, 

but remains understudied in Brazil. We estimated retention in early HIV care for the period 2000–

2013, and identified socio-demographic and clinical factors associated with good retention in an 

urban cohort from Rio de Janeiro, Brazil. Antiretroviral therapy-naïve, HIV-infected persons ≥18 

years old linked to care between 2000–2011 were included. Retention in the first two years post-

linkage (i.e. early care) was defined by the proportion of six-month intervals with ≥1 HIV 

laboratory result. “Good” retention was defined as ≥1 HIV laboratory result recorded in at least 

three intervals. Overall, 80% of participants met criteria for good retention and retention 

significantly improved over the study period. Older age, higher education level and early 

antiretroviral therapy initiation were associated with good retention. Efforts to improve retention 

in early care in this population should target younger and less-educated HIV-infected persons.
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Introduction

HIV is a chronic infection that can be effectively managed with regular medical care that 

provides HIV-infected persons with timely antiretroviral therapy (ART) and opportunistic 

infection prophylaxis, monitoring of viro-immunologic response, and management of 

toxicities and co-morbidities (1,2). Furthermore, engagement in HIV care can facilitate 
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access to ancillary services, such as risk reduction counseling and social benefits, as well as 

referrals to specialty care (3–5). Retention during the first 1–2 years in HIV care has 

specifically been associated with virologic suppression (6–8) and improved survival (1,9,10). 

Thus, it is important to understand the major drivers of retention in early HIV care to 

achieve optimal health outcomes for HIV-infected persons and to inform efforts aimed at 

preventing HIV transmission. In the United States, factors previously associated with 

improved retention in early HIV care include: older age (8–10), non-black race (9,10), lower 

baseline CD4+ T lymphocyte counts (CD4) (8,9), faster linkage to care (10), diagnosis of 

AIDS (10), and non-AIDS-related co-morbidities (8,9).

The scientific literature provides different definitions of retention in HIV care that vary 

between settings with different resource availability. One widely used method of quantifying 

retention is by estimating the proportions of individuals completing individual steps of care 

(HIV diagnosis, linkage to care, retention in care, ART initiation, virologic suppression) in a 

given calendar year (11–13). In high-income settings, studies have employed more nuanced 

methods that focus on longitudinal measures of retention based on visit frequency or visit 

constancy to quantify retention over time (14–17). In resource-limited settings, retention has 

been defined as being alive and receiving ART at the end of a follow-up period (18) or as 

being loss to follow-up after a given time interval following a clinic visit, which implicitly 

assumes that persons lost to follow-up are no longer engaged in care (2). However, tracing 

studies have shown that many participants who are “lost” to follow-up are actually receiving 

care elsewhere (2). Therefore, in addition to considering the retention measure applied, it is 

also important to consider whether a study describes clinic-specific or population-specific 

retention in HIV care.

Retention in HIV care remains understudied in Brazil. To date only two population-based 

estimates exist. In 2012 and 2013, the Brazilian Ministry of Health (BMoH) estimated that 

82% and 83%, respectively, of HIV-infected persons linked to HIV care country-wide were 

retained (11,19). For these estimates, retention was quantified within the context of steps of 

HIV care and defined based on the presence of at least two CD4 or two HIV-1 RNA 

measurements or an episode of ART dispensation within the Brazilian public healthcare 

system in the last 100 days of the calendar year (19). While providing valuable insight into 

country-wide retention estimates, these estimates do not take into account the longitudinal 

nature of HIV care. In addition, though the use of labs to measure retention is common 

practice, these estimates did not discern between labs performed in inpatient or outpatient 

settings, which may represent different types of care.

Our study had two objectives: First, estimate retention in early HIV care and describe the 

prevalence of retention in early HIV care over time among HIV-infected persons receiving 

care at the HIV/AIDS program at the Instituto Nacional de Infectologia Evandro Chagas, 

Fundação Oswaldo Cruz (INI) in Rio de Janeiro, Brazil. Second, evaluate and quantify 

associations of socio-demographic and clinical factors with good retention in early HIV 

care.
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Methods

Study Design and Participants

To characterize retention in early HIV care among HIV-infected persons, we conducted a 

cross-sectional study employing a clinical database at the HIV/AIDS program at INI. All 

ART-naïve, HIV-infected persons ≥18 years old who initiated HIV care between January 1, 

2000 and June 30, 2011 were eligible for inclusion. Linkage to care was defined as the date 

of the first outpatient CD4 or HIV-1 RNA, or ART initiation date, whichever occurred first. 

To be included in the present study, participants must have been linked to care at INI within 

6 months after their first clinic visit and survived for at least two years post-linkage. 

Participants who became pregnant during the 2 years post-linkage or participated in a 

clinical trial were excluded.

Study Site and Data Collection

The HIV/AIDS program at INI is one of the largest providers of primary, specialty and 

tertiary care for HIV-infected persons in Rio de Janeiro State, and a national reference center 

for care, research and training related to HIV/AIDS. At their first clinic visit, participants 

receive a registration number, an appointment reminder card, and a visit with an HIV care 

provider. In order to obtain HIV laboratory testing, participants receive prescriptions from 

their HIV care provider and return at a later date to get their blood drawn. Support staff 

provide outreach services to patients identified by HIV care providers as missing from care.

A longitudinal, observational HIV clinical database has been maintained at INI since 1998. 

Cohort procedures have previously been described (20–22). Briefly, data are updated 

biannually using outpatient and inpatient clinical documentation, including ART regimen 

data and laboratory results. Trained abstractors record information into standardized forms, 

which are processed into a central database.

Outcome definition

Our definitions for linkage and retention were informed by BMoH guidelines, which 

recommend laboratory monitoring every six months (23). Similar to previous studies 

(6,8,10,24,25), early HIV care was defined as the first two years after linkage. Retention in 

early HIV care was measured using visit constancy, and defined by the proportion of six-

month intervals with ≥1 CD4 or HIV-1 RNA measurement in the outpatient setting. Hence, 

having ≥1 CD4 or HIV-1 RNA outpatient measurement in 4, 3, 2, 1 or none of the six-month 

intervals implied retention in early HIV care of 100%, 75%, 50%, 25% and 0%, respectively. 

Good retention in early care was defined as greater than 75% retention, hereafter referred to 

as “good” retention. Similar to previous studies (10,16,24), HIV laboratory results were 

considered surrogates for clinic visits. Inpatient labs were excluded from the retention 

calculation.

Socio-demographic and clinical factors

Socio-demographic factors were self-reported at the first clinical visit and are defined below. 

Age was calculated as the difference between date of birth and date of the first clinic visit. 

Sex was biological sex at birth. Education level was dichotomized into >8 years and ≤8 
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years of formal education. HIV transmission route was hierarchically categorized as 

intravenous drug use (IDU, regardless of sexual exposure), men who have sex with men, 

heterosexual, other, or unknown. Other HIV transmission routes included: vertical 

transmission (n=2), work accident (n=3), and transfusion (n=6). Race was provider-reported 

at the first clinic visit and dichotomized as white or non-white.

Clinical factors are defined as follows: Time-to-linkage was calculated by the difference 

between HIV diagnosis date and the date of linkage to care and dichotomized into ≤3 

months and >3 months. ART initiation was defined as the first recorded ART initiation date 

and categorized into ≤3 months post-linkage, 3–24 months post-linkage and >24 months 

post-linkage. Baseline CD4 was defined as the first CD4 ≤3 months post-linkage. Baseline 

HIV-1 RNA was defined as the first HIV-1 RNA ≤3 months post-linkage and ≤7 days after 

ART start date. If linkage was determined by the date of a CD4 or HIV-1 RNA measurement 

then that value was considered as the baseline. AIDS-defining illness was defined as 

diagnosis before the end of the early care period using the Centers for Disease Control and 

Prevention 1993 criteria (26). Metabolic disease was defined as diagnosis before the end of 

the early care period with ≥1 of the following: diabetes (fasting blood glucose ≥ 126mg/dL, 

random blood glucose ≥200 mg/dL or hemoglobin A1c >6.5%), dyslipidemia (LDL >159 

mg/dL or HDL <40 mg/dL), hypercholesterolemia (total cholesterol >239 mg/dL), 

hypertriglyceridemia (triglycerides >199 mg/dL) or hypertension (diastolic blood pressure 

>100 mmHg). Depression was defined as clinical diagnosis before the end of the early care 

period. Hospitalization during early care was defined as hospital admissions before the end 

of the early care period, and dichotomized into ≥1 or no hospitalizations.

Statistical analysis

Descriptive statistics demonstrate the distribution of socio-demographic and clinical factors 

overall and by retention category. Statistical differences were assessed by chi-squared test 

for categorical factors and Kruskal-Wallis test for continuous asymmetric factors. 

Unadjusted and adjusted binomial logistic regression models were used to quantify the 

association of factors with good retention (≥75%). Statistical differences were assessed by 

Wald test z statistic. Factors in the adjusted model included: Sex, Race, Education, 

Transmission Route, Time-to-linkage, ART start date, Baseline CD4, Baseline log HIV-1 

RNA, AIDS-defining Illness, Depression, Metabolic Disease, Hospitalizations, Year of 

linkage. All analyses were performed using R Statistical Software (R version 3.1.1).

Results

Between January 1, 2000 and June 30, 2011, 2,852 HIV-infected persons initiated care at the 

INI HIV/AIDS program, of which 54% were ≥18 years old, ART-naïve and had never 

participated in an HIV clinical trial. Of those participants, 151 were not linked to care, 107 

died during the early care period and 39 became pregnant during the early care period. The 

resulting study population consisted of 1,251 HIV-infected persons, of which 1,049 were 

linked by laboratory results, 171 were linked by ART start date, and 31 were linked by both 

(Figure 1).
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Table 1 describes the study population overall and by retention group. The study population 

was 71% male, 48% non-white and had a median age of 35 years [interquartile range (IQR) 

28, 42]. Approximately half of participants had >8 years of education, reported being 

heterosexual, and were linked to care ≤3 months of their diagnosis. The majority initiated 

ART during early care (70%). The median baseline CD4 was 330 cells/mm3 (IQR 133, 522) 

and the median baseline log HIV-1 RNA was 4.65 (IQR 3.99, 5.21). Before the end of the 

early care period, more HIV-infected persons were diagnosed with a metabolic disease 

(49%) than an AIDS-defining illness (41%) or depression (15%). Eighty percent (N=1,001) 

of the study population met criteria for good retention. Compared to the those with poor 

retention in early care, a larger proportion of participants achieving good retention were 

linked to care ≤3 months after HIV diagnosis (51 vs. 43%, p = 0.02), diagnosed with 

depression (16 vs. 12%, p = 0.10), diagnosed with a metabolic disease (51 vs. 41%, p = 

0.005) and had a baseline CD4 ≤350 cells/mm3 (52 vs. 42%, p = 0.04) (Table 2).

Figure 2 illustrates the prevalence of good and poor retention in early HIV care over the 

study period. The proportion of newly linked individuals with good retention in care 

increased from 61% to 77% in 2000 and 2011, respectively. Table 2 shows the unadjusted 

and adjusted models for the association of socio-demographic and clinical factors with good 

retention. As chronological year of linkage increased so did the odds of good retention in 

early care [adjusted odds ratio (AOR) = 1.12; 95% confidence interval (95 % CI) 1.07–1.18]. 

Compared to individuals <30 years of age, older individuals were more likely to have good 

retention (30–40 years AOR = 1.63, 95 % CI 1.16–2.32; 40–50 years AOR = 2.85, 95 % CI 

1.83–4.52; >50 years AOR = 2.37, 95 % CI 1.29–4.56). Individuals who had >8 years of 

education (AOR = 1.97; 95 % CI 1.43–2.75) and initiated ART during the early care period 

were also more likely to have good retention (≤3 months post-linkage AOR = 3.24, 95 % CI 

1.89–5.58; 3–24 months post-linkage AOR = 1.59, 95 % CI 1.03–2.50). However, 

individuals with unknown HIV transmission route (AOR=0.22 [0.10–0.48]) and unknown 

baseline CD4 (AOR=0.30; 95 % CI 0.15–0.63) were less likely to achieve good retention. 

Metabolic disease, time-to-linkage and baseline CD4 ≤350 cells/mm3 were only associated 

with good retention in the unadjusted model. Hospitalization during early care was not 

associated with good retention.

Discussion

The present study addressed retention in early HIV care among HIV-infected persons from 

Rio de Janeiro, Brazil. Overall, we found the proportion of HIV-infected persons achieving 

good retention to be comparable to estimates from high-income settings. Although we 

identified individual- and clinic-level factors associated with good retention it is possible 

that system-level factors may have contributed to our finding of improved retention over 

time. Early ART initiation had the strongest association with good retention, further 

highlighting its importance as a foundation of HIV care. Importantly, socio-demographic 

factors associated with good retention suggest that there may be social and behavioral 

determinants of health influencing retention in early HIV care in this urban Brazilian 

population.
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It is encouraging that 80% of HIV-infected persons linked to care at INI from 2000 to 2011 

achieved good retention. This estimate surpassed those from clinic-based and population-

based studies in the United States using comparable retention measures in which 68–72% of 

HIV-infected persons were retained in at least 3 out of 4 six-month intervals during the first 

two years in care (8,10). Overall retention in early care improved over time; however, there 

seems to be two distinct periods from 2000–2002 and from 2003–2011 when the proportion 

of participants achieving good retention jumped from 54–61% to 77–89%, respectively 

(Figure 2). It is possible that improved local infrastructure may have contributed to our 

findings. During the study period, INI hired 2 nurses dedicated to the HIV/AIDS clinical 

cohort, and CD4 and HIV RNA-1 testing availability increased as the cost of testing 

decreased and the capacity to conduct these tests increased. These local improvements likely 

increased laboratory monitoring and may have contributed to our observed increase in good 

retention over time. Additionally, country-wide outpatient service assessments from 2001 

and 2007 found that the proportion of sites with adequate CD4 and HIV-1 RNA monitoring 

increased by 31% and 90% (27), respectively, indicating that CD4 and HIV RNA-1 testing 

became increasingly available over the study period. Our findings of high retention in early 

HIV care and its improvement over time are reassuring. Future studies are needed to 

understand the elements of healthcare infrastructure that may be impacting retention.

Initiating ART ≤3 months post-linkage increased the odds of good retention more than three-

fold. HIV-infected persons who are on ART are likely more driven to engage in HIV care in 

order to evaluate viro-immunologic response. Although increased laboratory monitoring 

following ART initiation may explain improved retention, this effect would not be expected 

to last throughout the early care period. Importantly, Brazilian guidelines between 2000 and 

2011 recommended ART initiation for those with a CD4 ≤ 350 cells/mm3 or for 

symptomatic HIV-infected persons (28). Encouragingly, later ART initiation was also 

associated with good retention indicating that participants who were ineligible for early ART 

initiation were likely returning during early care to evaluate eligibility. These findings 

reinforce the importance of early ART initiation, which has already been shown to prevent 

HIV transmission and improve HIV-related health outcomes (29–31). Notably, our findings 

suggest that retention in early HIV care should continue to improve as Brazil expands 

universal access to all HIV-infected persons regardless of CD4 (32).

We also identified socio-demographic factors associated with retention in early HIV care. 

First, having ≥8 years of education doubled the odds of having good retention. Education 

has increasing relevance to the AIDS epidemic in Brazil as there is a growing proportion of 

HIV-infected persons with lower education level (33,34). In Brazil, behavioral and social 

factors associated with lower education level include lower socio-economic status (35), 

poorer health literacy (36), less healthcare utilization (35), alcohol dependence (37) and STD 

risk behaviors (38,39). Lower education level has also been associated with poor HIV-related 

outcomes, such as virologic failure and poor ART adherence (40–42). Thus, in Brazil, 

education is an indicator of social and behavioral determinants of health, which likely 

contribute to disparities in HIV related outcomes and retention in early care. Furthermore, 

participants with lower education level may also be more likely to have unmet support 

service needs, such as housing and employment assistance, which have been shown to be 

substantial barriers to retention in HIV care (43,44). Clinic-based ancillary services 
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addressing unmet needs have been shown to improve retention in HIV care (45–47). Our 

findings suggest that addressing the needs of HIV-infected persons with lower education 

level will likely play an important role in controlling the AIDS epidemic in Brazil.

Another factor significantly associated with good retention was age. Consistent with 

retention studies in high-income settings (8–10), older individuals were more likely to 

achieve good retention in early care. Young adults are more likely to have poor adherence to 

ART (40,42,48) and suffer poor HIV-related outcomes, such as virologic failure and 

virologic rebound (49). However, compared to older age groups, young adults are more 

likely to experience viral suppression associated with improved retention in HIV care (7). 

Thus, retention in early HIV care may be particularly important for younger age groups. 

HIV-related stigma has been found to play a role in poor ART adherence and nondisclosure 

of HIV status among young adults (50,51), and may also explain why younger HIV-infected 

persons experience poor retention in early care at INI. Case management, peer-patient 

navigation systems and co-located services that recognize the unique needs of younger HIV-

infected persons are promising models to address age-specific barriers to retention in early 

care (52–54).

Lastly, we found unknown baseline CD4 and unknown transmission route to be associated 

with reduced odds of achieving good retention. Further analysis showed that participants 

with unknown baseline CD4 were linked to care earlier during the study period, which 

supports the hypothesis that improved local infrastructure may have contributed to improved 

retention over time (data not shown). In regards to transmission route, participants with 

unknown transmission route consisted solely of men. We suspect that unknown transmission 

route might have resulted from non-disclosure. Both unknown baseline CD4 and unknown 

transmission route have been previously associated with poor retention (17,55). Given the 

low number of participants in these groups, however, we cannot confidently draw inferences 

about these associations.

This study has a number of limitations. First, the inexistence of a longitudinal database of 

clinic visits forced us to use CD4 and HIV RNA-1 testing results as surrogate for clinic 

visits. Though this approach has been used in other studies (10,16,24), it is possible that, in 

the present study, retention was underestimated in periods when testing was less available 

for structural reasons, as cited above. Thus, it is particularly reassuring that despite these 

limitations, our estimates of retention in care were as high as those found in high-income 

settings. Other limitations include the cross-sectional nature of the study precluding 

inferences about causality, and the fact that this was a clinic-based study so that findings 

may not be generalizable to other populations. Furthermore, socio-demographic data 

recorded at the first clinic visit may have been influenced by HIV care providers entering 

information into the medical chart. Lastly, we were not able to take into account substance 

abuse and transgender identity, which have both been shown to influence retention in HIV 

care (8,9,56). Future studies are necessary to investigate how these factors are associated 

with retention in early HIV care.
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Conclusions

In summary, retention in early HIV care was high and improved over time in this urban 

Brazilian cohort. Interventions aimed at improving retention in early HIV care should 

prioritize less-educated and younger HIV-infected persons. This study demonstrated the 

feasibility of using laboratory results to longitudinally monitor retention in early HIV care in 

Brazil at the clinic-level. Applying similar approaches at regional or national levels may 

further inform structural and programmatic efforts aimed at optimizing HIV care in 

developing country settings.
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Figure 1. 
Flowchart of inclusion and exclusion criteria
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Figure 2. 
Retention in early care among participants linked to care at the HIV outpatient clinic at INI, 

2000–2011
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