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Abstract
Objective—The lack of well-described population-level outcome measures for emergency
department (ED) HIV testing is one barrier to translation of screening into practice. We
demonstrate the impact of an ED diagnostic testing and targeted screening program on the
proportion of ED patients ever tested for HIV and explore cumulative effects on testing rates over
time.

Methods—Data were extracted from electronic HIV testing program records and administrative
hospital databases for January 2003 to December 2008 to obtain the monthly number of ED visits
and HIV tests. We calculated the proportions of (1) patients tested in the program who reported a
previous HIV test or had been previously tested in the program, and (2) the cumulative number of
unique ED patients who were tested in our program.

Results—During the study period, 165,665 unique patients made 491,552 ED visits and the
program provided 13,509 tests to 11,503 unique patients. From 2003 to 2008, tested patients who
reported a history of an HIV test increased by 0.085% per month (95% confidence interval [CI]
0.037% to 0.133%), from 67.7% to 74.4%; the percentage of tested patients who had previous
testing in the program increased by 0.277% per month (95% CI 0.245% to 0.308%), from 3.2% to
21.2%; and the percentage of unique ED patients previously tested in the program increased by
0.100% per month (95% CI 0.096% to 0.105%), reaching a cumulative proportion of 6.9%.

Conclusion—Our HIV testing program increased the proportion of ED patients who have been
tested for HIV at least once and repeatedly tested a subset of individuals. HIV screening, even
during a minority of ED visits, can have important cumulative effects over time.

INTRODUCTION
Background

Emergency departments (EDs) may offer ready access to a population at high risk for HIV
infection,1 but the feasibility of universal screening of all eligible patients has been
questioned and no ED has yet achieved this goal.2–7 Several EDs have partially succeeded at
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offering nontargeted screening to patients for a sizeable proportion of ED visits,8,9 but the
sustainability and the ability to generalize such experiences to other EDs remains unclear.

Importance
Demonstrating the relative capacity of EDs to contribute to the goal of screening the US
population for HIV is an important step in justifying the expansion of HIV testing in ED
settings. If a policy recommendation is judged unfeasible, it might be discarded entirely
rather than adopted incrementally as resources allow.2–5,8–11 Thus, the inability to test all
eligible patients might inadvertently result in a failure to expand testing to the degree that it
is feasible. Because many patients present to EDs repeatedly, the cumulative effect of
modest testing efforts could result in more complete screening levels over time than might
be assumed according to a single cross-sectional sample and motivate adoption of screening
to the extent possible.

Goals of This Investigation
The HIV diagnostic testing and targeted screening program based in our ED provides testing
during less than 2% of annual visits. The effect over time from this level of screening is
unknown. The number of visits at which testing is offered does not relate directly to the
proportion of the patient population tested because many patients make multiple visits. We
hypothesized that among patients tested by our program, both the proportion of patients who
report any previous HIV test and the proportion of all ED patients previously tested in our
program increase over time.

METHODS
Study Design

This study is a secondary analysis of HIV testing data obtained from the electronic medical
record of an HIV counseling and testing program and ED visit data obtained from the
hospital administrative database. Use of these data for research purposes was approved by
the institutional review board.

Setting
Data were obtained for patients visiting the ED of a Midwestern urban teaching hospital
serving many disadvantaged and minority patients, with an annual ED census of more than
85,000. Of the 2.1 million individuals in the Metropolitan Statistical Area, the local county
has a population of more than 800,000 that is approximately 25% black, 72% white, and
1.5% Hispanic.12 The ED census is 57% black, 39% white, and 0.5% Hispanic. Almost all
patients are older than 18 years; an ED dedicated to the care of children is located several
blocks away. Health department surveillance data for the county indicate that the regional
prevalence of diagnosed HIV/AIDS is 229 per 100,000 individuals, or approximately
0.2%.13

The HIV counseling and testing program has been described elsewhere.14–16 Briefly, it is an
adjunct clinical program of the ED, working closely with an academic HIV treatment center.
Testing was performed with conventional HIV enzyme-linked immunosorbent assay, with a
confirmatory Western blot. Trained counselors obtained consent and provided testing and
comprehensive prevention counseling. When counselors were not available, the medical
staff could still conduct testing through the program, with result notification by counselors at
a later time. From 2003 through 2005, counselors were available 7 days a week, from 8 AM to
12 PM. Beginning in 2006, counselors were scheduled 24 hours per day. Counselors targeted
patients for screening according to review of triage notations or medical records. They also
accepted referrals from ED staff for both diagnostic testing and screening and provided
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testing to patients who requested an HIV test. Patients who consented to testing underwent a
detailed risk assessment in conjunction with prevention counseling and were asked whether
they had ever been tested for HIV. Patients with known or self-reported HIV infection were
excluded from testing. Recent testing was not an exclusion criterion, but counselors may
have been less assertive about testing or even discouraged testing if the last test was less
than 3 months before.

Outcome Measures
Primary outcome measures were the proportion of patients tested who reported a previous
test, the proportion of patients tested who had a previous test within the program, and the
cumulative proportion of ED patients tested in the program.

Data Analysis
Analyses performed were primarily descriptive. The proportion of patients tested in the
program who had previous testing was calculated for each month as the number of tested
patients with previous tests divided by the number of tests conducted within that month. The
cumulative proportion of ED patients ever tested in the program was computed as the ratio
of the cumulative sum of unique patients tested in the program to the cumulative sum of
unique patients treated in the ED. The rate of change in the proportion of patients with
previous testing was estimated with linear regression. Analyses were conducted with SPSS
(version 17.0; SPSS, Inc., Chicago, IL).

RESULTS
Between January 2003 and December 2008, there were 491,552 ED visits by patients aged
13 to 64 years, who were not known to have HIV infection at their visit. Of the 165,665
unique patients accounting for these visits, 90,508 presented only once during the study
period and 75,157 patients (45.4%) presented up to 331 times (Figure 1). The number of
patients who presented to the ED each month with no previous visit decreased from a mean
of 3,820 per month in the first year of the study to a mean of 1,672 per month in the last
year.

Overall, the testing program conducted 13,509 HIV tests for 11,503 unique patients, of
which 115 of 13,509 (0.9%) test results were positive. The mean number of HIV tests
conducted increased from 103 per month in 2003 to 322 per month in 2008. During the
study period, 1,457 patients (12.6% of all tested patients) had 1 or more repeated tests within
the program.

The proportion of tested patients with any previous test increased from 67.7% in 2003 to
74.4% in 2008 at a rate of 0.085% per month (95% confidence interval [CI] 0.037% to
0.133%), or about 1% per year (Figure 2). The proportion of ED patients known to have
been tested in the program increased from 3.2% in 2003 to 21.2% in 2008 at a rate of
0.277% per month (95% CI 0.245% to 0.308%), or about 3.3% per year. By the end of the
study period, 6.9% of all patients aged 13 to 64 years who were treated in the ED had
received HIV testing within the program, an increase of 0.100% per month (95% CI 0.096%
to 0.105%) (Figure 3).

LIMITATIONS
The results of our study are subject to several limitations. Our numbers of ED patients were
obtained from administrative data, and it is possible we were not able to fully exclude
patients known to have HIV at their visit. Our HIV testing program collects information
about patients in a prospective fashion, but it remains a clinical record without the usual
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rigor of a research study. Thus, it is possible that repeated visits or patient self-reports were
incorrect. We believe this error is likely random, with minimal effect on study results. We
also did not have testing history for ED patients who were not assessed in the testing
program. We were able to estimate the number of ED patients within the age ranges
recommended by the Centers for Disease Control and Prevention (CDC) for universal
screening; however, we had no way to estimate the number of patients who might have met
criteria for targeted screening or diagnostic testing. Therefore, the denominator used in our
calculations to assess the overall cumulative effect includes individuals who might not be
eligible for testing according to our current patient selection criteria.

Our findings might not be generalizable to other institutions. Our ED functions as the
region’s primary provider of emergency care for indigent and minority patients. This patient
population might be more static than that of community EDs. The frequency of previous
testing might also differ significantly in other programs.

DISCUSSION
Our study demonstrates that ED screening programs can have important cumulative effects
on the overall proportion of patients who have ever been tested for HIV, even when testing
is provided during only a fraction of annual visits. This occurred because a sizeable
proportion of patients visited the ED more than once, providing more than 1 opportunity to
test those patients who had not been tested previously. For the years of this study, our
program provided testing during only 2.6% of visits but tested 6.9% of patients aged 13 to
64 years. Studies of cumulative outcomes can be used to motivate translation and changes in
health policy. Our finding of cumulative effect should further motivate EDs to engage in
screening to whatever extent possible, even if those efforts are modest. Our results also
further demonstrate the growing need to consider outcomes from epidemiologic studies in
EDs using patients as a unit of analysis.

Until now, the extent of service provided by our program has been underestimated by our
use of visits as the sole unit of analysis. Before our investigation, we observed only that the
absolute number of HIV tests performed by our program each month was a fraction of the
number of ED visits. We have recently explored the degree to which our program tested
patients who reported no previous testing17 and the degree to which use of patients or visits
as the unit of analysis affects our program-level statistics.18 The relationship between the
number of ED patients and number of ED visits at our center was unknown. We
hypothesized that our ED population is relatively static and that cumulatively, the proportion
of the ED population screened by our program increases over time because, for many
patients, there were serial opportunities for screening on repeated visits.

Increasing the proportion of people living in the United States who have ever been tested for
HIV is a fundamental goal of public health HIV screening efforts. From 2002 through 2006,
the number of individuals in the United States who reported having had an HIV test
remained static, at approximately 40%,19 and even high-risk populations have not been
screened to saturation.20,21 Our findings suggest that imperfect, yet feasible, approaches to
HIV screening can contribute to the ultimate goal of population screening. This finding is of
importance, given the cost-effectiveness of diagnosing disease in individuals unaware of
HIV infection.22,23 However, enthusiasm for this approach should be tempered by at least 3
considerations. First, the metric “ever tested” does not account for the incidence of new
infection acquired after a previous negative test result. If screening efforts are to achieve
universal coverage over time, the incidence of new infection must remain below the rate of
diagnosis. Second, even the limited number of tests provided by our program might not be
feasible in many other centers. Finally, our screening of only 7% of eligible patients after 6
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years might be judged insignificant relative to the public health crisis constituted by the HIV
epidemic.

The optimal allocation of limited resources between screening patients for the first time and
repeatedly screening those at high risk remains unknown. By the end of the study period,
more than 20% of the patients being tested had been tested within the ED program
previously. If the program had tested only patients who had never been tested before, the
proportion of ED patients who had been screened over time might have been greater.
However, the CDC recommends retesting high-risk patients, and we have previously found
that, among patients reporting previously testing, 0.78% are HIV positive.17

CONCLUSION
Significant cumulative effects on the overall proportion of individuals who have ever been
tested for HIV are possible, even for programs that provide testing during a relatively small
number of ED visits. Documenting that population-level influence can be realized, whether
or not universal screening is feasible, should further motivate EDs to engage in screening to
whatever extent possible, even if those efforts are modest.
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Figure 1.
Box-and-whisker plot showing the number of ED visits during the study period for the
75,157 patients with multiple visits. Data are grouped by the year of first presentation.
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Figure 2.
Proportion of HIV tests performed each month at which the patient either self-reported a
previous test or had been previously tested by the program. Proportion of HIV tests
performed each month at which the patient either self-reported a previous test (●) or was
previously tested by the program (○).
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Figure 3.
Cumulative proportion of ED patients aged 13 to 64 years with at least 1 HIV test conducted
by the HIV testing program.
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