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INTRODUCTION

The South has an excessive HIV burden and is now the epicenter of HIV in the U.S.1–3 

Despite being home to only one-third of the U.S. population, 45% of all people living with 

HIV are in the South.3 Under- and late HIV testing are key contributors to the ongoing HIV 

epidemic in the South.4 In Houston, where this study was conducted, 19% of those living 

with HIV are unaware (Amber L. Harbolt, personal communication, April 1, 2019). Further, 

one in five people diagnosed with HIV in Houston receive an AIDS diagnosis within 3 

months, highlighting late diagnoses following years of missed testing opportunities.5 Rates 

of late HIV diagnoses in Houston are particularly high for African American and Hispanic 

patients.6 Earlier HIV diagnosis benefits both the community and the individual. The sooner 

patients are diagnosed and put on antiretroviral therapy (ART), the better their health 
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outcomes. Early diagnosis and ART treatment also has been proven to reduce onward HIV 

transmission.7–11

Because of the benefits of routine HIV testing and evidence that it was being 

underperformed – only 37% of US adults in 2005 reported having been tested12 – the U.S. 

Centers for Disease Control and Prevention (CDC) issued updated HIV screening 

recommendations in 2006. Specifically, the CDC recommended routine HIV screening for 

all patients aged 13-64 unless HIV prevalence is documented to be under 0.1% in the patient 

population.13 In 2008, because of the high HIV prevalence in Houston,14 the Harris Health 

System (Harris Health), Houston’s largest public safety net healthcare system, adopted the 

new HIV screening recommendations and implemented its own local initiative: Routine 

Universal Screening for HIV (RUSH). The goal of the RUSH program was to gradually test 

all Harris Health patients for HIV and link those diagnosed with HIV to appropriate care. 

The program implemented an opt-out model, testing all patients ages 16 and older in need of 

a blood draw, unless they specified that they did not wish to be tested for HIV. At emergency 

centers, HIV tests were pre-selected in standard order sets; at clinics, providers were 

encouraged to order HIV tests, received annual trainings, and were given feedback on their 

HIV testing performance. Patients were informed of the RUSH program in the consent form 

for medical care given at the time of check-in. Additionally, signs describing the RUSH 

program were displayed in the registration, waiting, phlebotomy, and treatment areas. The 

RUSH program began in the two Harris Health hospital-based emergency centers in late 

2008 and early 2009 and then gradually expanded to all 15 Harris Health outpatient clinics. 

Notably, in 2013, after the RUSH program had already launched, another national agency, 

the U.S. Preventive Services Task Force (USPSTF), gave a Grade A recommendation for 

routine HIV screening for all patients aged 15-65.15

Many studies to date have focused on opt-out HIV testing initiatives within emergency 

departments or other limited clinical sites; these studies have not explicitly compared the 

impact of national HIV testing guidelines relative to their local initiatives.16–18 The objective 

of this study was to review HIV testing in Harris Health from 2004 to 2016 to determine if 

HIV testing among the outpatient population served by Harris Health was impacted by 

implementation of the system-wide RUSH program, national HIV screening 

recommendations, or both.

METHODS

Setting

This study took place in Harris Health, which provides 165,000 emergency visits and 1.9 

million outpatient clinic visits per year to 300,000 unique patients.19,20 The majority of 

Harris Health patients are African American (25.4%) or Hispanic (58.9%) and uninsured 

(60.2%).21

Data Collection

We abstracted HIV testing data for 2004 to 2016 from the electronic medical record (EMR) 

for all outpatient clinic patients ages 18-64. This date range was selected to include HIV 

Arya et al. Page 2

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2021 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



testing for two years prior to the 2006 CDC HIV screening recommendations through 2016, 

which is three years following the 2013 USPSTF HIV screening recommendations. The data 

abstracted were HIV test date and past testing history in Harris Health back to 2002, the 

earliest laboratory data imported into the EMR.

The study was approved by the Baylor College of Medicine Institutional Review Board and 

the Harris Health System Office of Research & Sponsored Programs. A waiver of individual 

consent was granted.

Analysis

Statistical analyses were conducted using Stata 12 (Statacorp, College Station, TX). First, 

we extracted the number of HIV tests performed each year. Next, we calculated HIV testing 

rates for each year by determining what proportion of patients seen at the outpatient clinics 

were tested (1) during that year (annual testing rate) and (2) at any time previously in Harris 

Health (ever tested rate). We used a series of spline analyses to determine if implementation 

of the RUSH program in emergency centers or outpatient clinics or release of CDC or 

USPSTF screening recommendations – heretofore referred to as “milestones” – influenced 

HIV testing. This type of linear regression analysis is also frequently referred to as an 

interrupted time series analysis in the literature.22,23 The annual testing rates were split into 

two groups (prior to and after each milestone) and a linear regression was fit with terms for 

the pre-intervention slope, the post-intervention slope, and the difference between trend lines 

for the year of the intervention itself. We then identified the milestone(s) that led to a 

statistically significant difference in the pre-versus post-milestone slopes.

RESULTS

The number of Harris Heath outpatient clinic patients who were tested for HIV each year 

increased across all sites during the study period, starting with 12,078 patients in 2004 and 

rising to 77,567 by 2016. The number of unique patients visiting Harris Health outpatient 

clinics also increased, from 114,000 in 2004 to 219,000. Except for a transient decrease in 

2015, we found that annual testing rates increased from 10.5% in 2004 to 35.4% in 2016. 

Additionally, ever tested rates increased each year, from 15.3% in 2004 to 75.9% in 2016 

(see Fig. 1).

We next examined whether HIV testing changed following any of the milestones. The spline 

analysis revealed a significant jump in the annual HIV testing rate in 2009 (8.1%, P=0.019), 

coinciding with the implementation of the RUSH program in the emergency centers. No 

significant increases in annual HIV testing rates were observed corresponding with any other 

milestones. The spline analysis found that the ever tested rate also had a significant jump of 

5.6% in 2009 (P=0.035). No significant increases in ever HIV tested rates were observed 

corresponding with any other milestones. Accordingly, Figure 1, which displays the 

proportion of Harris Health outpatient clinic patients who received an HIV test in a given 

year or at any time since 2002, only includes the regressions containing a spline at 2009, the 

year in which a significant jump in both measures of HIV testing was observed.
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DISCUSSION

There have been many missed opportunities for HIV testing in healthcare settings – the 

primary site of HIV testing in the United States.24 In Texas, the majority of patients who 

have never been tested have had a routine doctor visit within the past year, indicating the 

importance of promoting routine HIV testing within healthcare settings.25

Our study found significantly increased HIV annual testing and ever tested rates for Harris 

Health patients aged 18-64 from 2004 to 2016. Among Harris Health outpatient clinic 

patients, rates of annual HIV testing more than tripled (10.5% to 35.4%), and rates of ever 

HIV tested more than quintupled (15.3% to 75.9%). In contrast, national rates of ever 

receiving an HIV test remained relatively constant over that time period, suggesting that the 

increase in testing in Harris Health was the result of local changes.26 It is notable that there 

was a decrease in the annual testing rate in 2015. This is likely due to reorganization and re-

staffing within Harris Health, further highlighting the impact of local policy and procedures 

on testing rates. Our previous work in our Harris Health System has shown that a disruption 

in local procedures can adversely impact HIV testing rates.27

A limitation of this study is the potential that HIV testing was influenced by factors outside 

of the local RUSH program. It is possible that during the 2004-2016 time period other city, 

county, state, or national initiatives may have increased the acceptability of HIV testing 

among patients or the frequency with which providers offered HIV testing. Future studies 

could include a comparator health care system in an attempt to discern this possibility.

The greatest annual increase in HIV testing rates was seen in 2009 after the implementation 

of the RUSH program in emergency centers, suggesting that the program may have been 

causal in the increased HIV testing. In contrast, there was no significant increase in rates 

after the implementation of RUSH in clinics, likely because implementation occurred over 

an extended period of time. Significant changes in HIV testing rates were not apparent after 

the implementation of the CDC and USPSTF recommendations in 2006 and 2013, 

respectively. Our data demonstrate the importance of supplementing national 

recommendations with local programmatic and policy changes driven by local healthcare 

system leadership, a finding that should inform future practice. While this study showed a 

significant increase in HIV testing over time, especially after the implementation of our local 

RUSH program, future research should examine ongoing barriers to achieving universal HIV 

testing. This may be particularly important for populations facing HIV-related health 

inequities who rely on safety net healthcare services and are in urgent need of HIV testing.
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FIGURE 1. HIV Testing for Harris Health Outpatient Clinic Patients, Houston, TX, 2004-2016.
Proportion of Harris Health (HH) outpatient clinic patients who received an HIV test in a 

given year (annual testing) or at any time since 2002 (ever tested). Data fitted with linear 

regression models containing splines. The included splines reflect the only significant jumps 

in the annual HIV testing rate and ever HIV tested rate, which were observed in 2009, 

coinciding with the implementation of the RUSH program in the emergency centers. 

m=slope; CDC=Centers for Disease Control and Prevention; HIV=Human 

Immunodeficiency Virus; RUSH=Routine Universal Screening for HIV; EC=Emergency 

Center; USPSTF=U.S. Preventive Services Task Force
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