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Abstract

Background: Increased HIV testing efforts have resulted in retesting previously diagnosed 

persons. This study examined Centers for Disease Control and Prevention (CDC)–funded HIV 

testing programs to evaluate how the needs of previously diagnosed persons are being addressed.

Methods: The following were examined by demographic and test setting among previously 

diagnosed HIV-positive persons in 2015: CDC-funded HIV testing, previously diagnosed HIV 

positivity, current care status, and linkage to care. In addition, trends of HIV positivity and 

previously diagnosed HIV-positivity were examined from 2011 to 2015.

Results: In 2015, CDC funded 3,026,074 HIV tests, and 27,729 were HIV-positive tests. Of 

those, 13,528 (48.8%) were previously diagnosed persons. Only 11.6% of previously diagnosed 

persons reported already being in HIV care; after excluding them, 62.1% of previously diagnosed 

persons were linked within 90 days. In addition, the percentage of previously diagnosed persons 

steadily increased from 2011 (25.9%) to 2015 (34.1%; P < 0.001).

Conclusions: Almost half of all HIV-positive tests were among previously diagnosed persons, 

but only 11.6% were already in HIV care. Linkage is necessary among persons who already know 

their HIV status because they either were never linked or need to be reengaged into care. Barriers 

in linkage and retention among this group also need to be addressed.

Approximately 1.1 million persons are living with HIV in the United States, including 

15.0% of persons who did not know their status at the end of 2014.1 Each year, 30% 

of new HIV infections are transmitted by persons who are living with undiagnosed HIV.2 

HIV testing efforts have been expanded to help identify HIV-positive persons who are 

unaware of their HIV-positive status. The Centers for Disease Control and Prevention (CDC) 

recommends routine HIV screening in health care settings where prevalence is greater than 

0.01% for persons aged 13 to 64 years. Those who are at higher risk are encouraged to 
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get tested more frequently.3 However, in addition to identifying new cases, increased testing 

efforts often result in retesting previously diagnosed HIV-positive persons. This indicates 

a potential gap in HIV testing and prevention programs because if previously diagnosed 

persons are being retested, they likely were never linked to HIV medical care, never engaged 

in medical care, or fell out of care and have not been reengaged.

Early diagnoses, linkage to HIV medical care, and retention in care are important for 

decreasing viral load and reducing morbidity and mortality among persons living with 

HIV.4,5 Once patients are linked and retained in care and on antiretroviral treatment, this 

leads to a decrease in viral load, decrease in HIV transmission to others, and ultimately 

a decrease in HIV incidence.4,6 However, despite the importance of engagement in HIV 

medical care, it has been estimated that only 40% of HIV-positive persons are engaged in 

care.7

Identifying potential gaps in CDC-funded testing programs is important, and this includes 

a better understanding of persons who have been previously diagnosed as having HIV but 

are retesting for HIV. The current analyses examined characteristics of previously diagnosed 

HIV-positive persons, current care and treatment status, and linkage to HIV medical care 

among CDC-funded HIV testing events (i.e., a single HIV testing event could include 

multiple tests to make a final determination of the test result; hereafter referred to as tests) in 

2015.

MATERIALS AND METHODS

Data Source

The CDC funds 61 health department jurisdictions, which include the 50 states, District 

of Columbia, Puerto Rico, US Virgin Islands, and 8 directly funded city or county health 

departments, to provide HIV testing and other HIV prevention activities. Data for each 

CDC-funded HIV test are collected by local service providers and submitted without 

personal identifiers to CDC biannually via a secure, online CDC-supported system. The 

CDC uses these National HIV Prevention Program Monitoring & Evaluation data to monitor 

HIV testing and other HIV-related service delivery. Data for the testing period January 1 

through December 31, 2015, that were submitted to CDC by March 17, 2016, were included 

in the current analyses. This data collection effort is considered a nonresearch, program 

evaluation activity by the CDC; therefore, approval from the institutional review board was 

not required.

Measures

Demographics and HIV Test Setting.—Measures are age, sex, race/ethnicity, and 

test setting. Only data on white, black/African American, and Hispanic/Latino persons are 

presented; other racial/ethnic groups were not examined because of a small sample size. 

The CDC requires the collection of risk behavior data to define target populations (e.g., gay, 

bisexual, and other men who have sex with men; i.e., MSM, persons who inject drugs) for 

all HIV tests in non–health care settings and for HIV-positive tests in health care settings. 

Therefore, data for target populations are only available for persons tested in non–health 
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care settings. Data were stratified by HIV test setting (i.e., health care or non–health care). 

A health care setting is defined as one that provides both medical diagnostic and treatment 

services (e.g., inpatient facilities, outpatient facilities, and emergency departments). A non–

health care setting is defined as one that does not provide both medical diagnostic and 

treatment services (e.g., HIV counseling and testing sites and community settings).

HIV Tests.—HIV tests included all National HIV Prevention Program Monitoring & 

Evaluation HIV testing records for which a test result (positive or negative) was reported. 

A single HIV testing event could include multiple tests that were administered to the same 

person to make a final determination of the test result.

Previously Diagnosed HIV Positivity.—Previously diagnosed HIV positivity included 

those who tested HIV positive during the current testing event and were found to be 

previously reported in the health department’s HIV surveillance system. In 2015, 37 health 

department jurisdictions checked more than 80% of their records against surveillance data. 

Self-report data for prior HIV-positive test result were used to determine prior HIV positive 

status for health department jurisdictions that did not or were unable to verify prior test 

results within their surveillance system because of specific policies within their state and/or 

health department. In that case, previously diagnosed persons were those who tested HIV 

positive during the current test event and also self-reported having a previous HIV-positive 

test result.

HIV Medical Care Status and Linkage to HIV Medical Care.—The percentage of 

persons who reported already being in HIV medical care was estimated. If not referred 

to HIV medical care, the reason for not being referred was assessed, which included the 

response that the person was already in HIV medical care. The percentage of persons 

with values other than already in HIV medical care was considered not in HIV medical 

care. In addition, linkage to HIV medical care within 90 days was examined for all 

previously diagnosed persons who did not report already being in care. Linkage was defined 

as attendance at first medical appointment. Grantees collect these data in various ways, 

including client self-report, provider report, medical records, surveillance data, or local 

program data.

Data Analysis Plan

Descriptive statistics were used to examine HIV testing, previously diagnosed HIV 

positivity, current HIV medical care status, and linkage among previously diagnosed persons 

by age, sex, race/ethnicity, target populations, and test setting in 2015. Log binominal 

regression analysis was used to assess differences across demographic characteristics for 

HIV positivity, previously diagnosed HIV positivity, current HIV medical care status, and 

linkage among previously diagnosed persons. Finally, estimated annual percent change 

analyses examined trends in previously diagnosed HIV positivity from 2011 to 2015. 

Analyses were conducted in SAS, version 9.3 (SAS, Inc, Cary, NC).
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RESULTS

Previously Diagnosed HIV-Positive Persons

In 2015, 3,026,074 CDC-funded HIV tests were conducted. Of those, 27,729 were HIV 

positive and 13,528 were previously diagnosed HIV-positive persons (0.4% of all CDC-

funded tests and 48.8% of all HIV-positive tests). Among all previously diagnosed persons, 

the following groups accounted for the highest percentage of previously diagnosed persons: 

male individuals (76.4%), persons tested in health care facilities (74.4%), blacks/African 

Americans (60.0%), MSM (41.4%), and persons aged 20 to 29 years (29.6%). When 

examining previously diagnosed HIV positivity by demographic characteristics and test 

setting, the highest positivity was among MSM (0.9%), persons aged 40 to 49 years (0.7%), 

persons 50 years and older (0.7%), and male individuals (0.7%; Table 1).

Significant findings from log binomial regression analyses indicated that persons aged 20 

to 29 years (0.3%) were more likely to have a higher percentage of previous diagnoses 

than persons aged 13 to 17 years (0.1%), but less likely than persons aged 30 to 39 years 

(0.5%) and those 40 years and older (0.7%). Male individuals (0.7%) were more likely to 

have a higher percentage of previous diagnoses than female individuals (0.2%). In addition, 

blacks/African Americans (0.6%) were more likely to have a higher percentage of previous 

diagnoses than whites (0.3%) and Hispanics/Latinos (0.4%). Men who have sex with men 

(0.9%) were more likely to have a higher percentage of previous diagnoses than heterosexual 

men (0.3%), heterosexual women (0.2%), and persons who inject drugs (0.6%). Finally, 

although health care facilities tested 74% of persons with a previous diagnoses, when 

examining the percentages in each health care facility, non–health care facilities (0.5%) were 

more likely to identify persons with a previous diagnosis than health care facilities (0.4%; 

Table 1).

HIV Medical Care

With regard to HIV medical care, 88.4% of previously diagnosed HIV-positive persons 

reported that they were not already in HIV medical care. By client characteristics and 

test setting, the percentages of previously diagnosed persons who were not already in care 

ranged from 84.0% to 94.5%. The highest percentages for those not in HIV care were 

among heterosexual women (94.5%), heterosexual men (93.9%), and persons tested in 

non–health care settings (92.0%). In other groups, percentages were also still very high 

and included the following groups: persons 50 years and older (84.0%), blacks/African 

Americans (86.2%), and persons aged 40 to 49 years (86.5%; Table 1).

Significant findings from log binomial regression analyses indicated that previously 

diagnosed persons aged 20 to 29 years (90.9%) were more likely not to be in HIV medical 

care than previously diagnosed persons aged 40 to 49 years (86.5%) and persons 50 years 

and older (84.0%). In addition, previously diagnosed whites (91.9%) and Hispanics/Latinos 

(90.8%) were more likely not to be in HIV medical care than blacks/African Americans 

(86.2%). However, it was noteworthy that the number of previously diagnosed blacks/

African Americans who were not in HIV medical care (6995) was much higher than whites 

(2156) and Hispanics/Latinos (2072). Finally, previously diagnosed persons who were tested 
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in non–health care facilities (92.0%) were more likely to report that they were not in HIV 

medical care than those tested in health care facilities (87.1%). There were no significant 

differences among the target population groups (Table 1).

Linkage to HIV Medical Care

After excluding those who reported being in HIV medical care (1569; 11.6%), 62.1% were 

linked within 90 days after the current testing event (Table 1). Significant findings from 

log binomial regression analyses indicated that previously diagnosed persons aged 20 to 29 

years (62.5%) were more likely to be linked within 90 days than persons 50 years and older 

(58.7%). Previously diagnosed male individuals (63.3%) were more likely to be linked than 

female individuals (57.7%). In addition, blacks/African Americans (59.6%) were less likely 

to be linked than whites (67.0%) and Hispanics/Latinos (69.4%). Men who have sex with 

men (68.7%) were more likely to be linked than persons who inject drugs (56.7%). Finally, 

previously diagnosed persons tested in health care facilities (61.0%) were less likely to be 

linked than those who tested in non–health care facilities (65.1%; Table 1).

Previously Diagnosed HIV-Positive Persons, 2011 to 2015

From 2011 to 2015, the percentage of previously diagnosed HIV-positive persons 

significantly increased by an estimated annual percent change of 7.15% from 2011 (25.9%) 

to 2015 (34.1%; P < 0.001). In addition, the number of previously diagnosed has steadily 

increased from 2011 to 2015 (Fig. 1).

DISCUSSION

In 2015, nearly half of CDC-funded HIV-positive tests were among persons who were 

previously diagnosed, and of those, almost 90% were not in HIV medical care. After 

excluding those who were already in care, less than two thirds of previously diagnosed 

HIV-positive persons were linked within 90 days of the current testing event. Although 

blacks accounted for less than half of all HIV tests, they accounted for almost two thirds of 

persons who were identified as previously diagnosed. One possible reason that HIV-positive 

persons are testing a second time is doing so as a means to get engaged or reengaged in care. 

Linkage to HIV medical care is crucial for those previously diagnosed persons who were 

either never linked to care or need to be reengaged into care in order for them to reduce viral 

load and achieve better health outcomes. HIV prevention programs should offer previously 

diagnosed persons dedicated behavioral and health services to address the barriers that may 

be impacting linkage and engagement in care. Although likely available through surveillance 

data, it is unknown when these persons may have been first diagnosed or first infected with 

HIV through the programmatic data used for analyses. However, a very small percentage of 

previously diagnosed HIV-positive persons reported already being in HIV medical care at 

the time of the current test. This is of primary concerns because this decreases the likelihood 

of viral suppression and improved health outcomes among this group and increases the 

likelihood of HIV transmission to partners.8

The primary goals of CDC-funded HIV testing programs are to increase persons’ awareness 

of their HIV status and to immediately link those with a positive test result to HIV 
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care. Although HIV testing programs have historically been designed to provide services 

to those who were unaware of their HIV status, data from CDC-funded HIV testing 

programs indicate that many clients who access testing services are already aware of their 

HIV-positive status. In addition, trends indicated that the number of previously diagnosed 

HIV-positive persons has been steadily increasing since 2011. It is important to gain more 

understanding about the reasons for retesting among persons with a prior HIV diagnosis, 

but perhaps more important is to recognize this pattern as an opportunity for intervention. 

Findings indicate that very few persons who were previously diagnosed as having HIV 

and accessed CDC-funded HIV testing services were in care at the time they were tested. 

Because they are not in care, these persons may be in need of immediate and perhaps more 

intensive linkage services than those receiving a new diagnosis, given that they have some 

history of not accessing HIV care at initial diagnosis or having fallen out of care. Similar to 

Data to Care strategies,9 HIV testing programs may serve as unexpected but important and 

efficient gateways for identifying persons living with HIV and linking or reengaging them 

into care.

The current findings are subject to limitations. The percentage of persons reported as 

currently not being in HIV medical care may be overestimated because of methodological 

limitations, because this question was assessed in response to not being referred to HIV 

medical care during that testing appointment. When assessing whether persons were “not 

in HIV medical care,” HIV medical care was not explicitly defined. Therefore, there may 

have been varying interpretations of what was meant by “out of care.” If the person was ever 

engaged in care, it is not clear how long she/he may have been out of care. It is possible 

that although out of care, certain persons may have been virally suppressed (e.g., if out of 

care for 3 months). A more refined measure to measure current HIV medical care status is 

needed.

In addition, data are limited to CDC-funded HIV tests, and reliable estimates are not 

available to determine what proportion of all HIV tests in the United States are CDC funded. 

Similarly, risk data to define target populations are only required to be collected from 

HIV-positive persons tested in health care settings but are required for all persons tested 

in non–health care settings. Therefore, the true number of CDC-funded tests and the HIV 

positivity cannot be determined for risk groups. As a result, findings on risk groups are only 

presented for persons tested in non–health care setting. Thus, findings are not generalizable 

to the US population.

Moreover, because of missing data, linkage data represent the minimum percentage achieved 

and are likely an underestimate of the true linkage values achieved. Because of client 

protections associated with the Health Insurance Portability and Accountability Act, non–

health care settings are not always able to determine if an HIV-positive client was linked 

into HIV medical care, resulting in missing data. However, significant improvements in the 

quality and completeness of program data have been seen each year.10–13

Finally, previous diagnoses were based on self-report data for health departments that 

are unable to verify prior HIV status from their HIV surveillance system. Therefore, the 
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percentage of previous diagnoses may be an underestimate because of self-report bias and 

because some HIV testing programs may offer incentives for getting tested.

CONCLUSIONS

Barriers to linkage and retention efforts for persons living with HIV need to be addressed, 

and programmatic efforts may need to be scaled up to ensure that HIV-positive persons are 

engaged and retained in care and treatment. The CDC has recommended that surveillance 

data be used to identify persons who need to be reengaged into care (i.e., data to care).9,14 

However, a gap in best practices remains, which contributes to the challenges that many 

programs may face. A recent systematic review on linkage, retention, and reengagement 

in care did not identify any evidence-based interventions that focused on reengagement.14 

However, HIV testing programs allow for the identification of newly diagnosed HIV-positive 

persons as well as previously diagnosed persons who may have fallen out of care. This 

provides another opportunity to link HIV-positive persons in HIV care. Regardless of CD4 

count, it is recommended that HIV-positive persons initiate treatment soon after learning 

of their HIV status not only for their own benefit but also to prevent transmission to HIV-

negative partners.15 The needs and challenges with linking newly diagnosed and previously 

diagnosed persons may differ, requiring programs to be strategic in their program planning.
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Figure 1. 
Number of HIV-positive persons and percentage of previously diagnosed HIV-positive 

persons in the United States, Puerto Rico, and US Virgin Islands, 2011 to 2015.
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