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Abstract
Objective—Among a random sample of emergency department (ED) patients, determine the
extent to which reported risk for HIV is related to ever having been tested for HIV.

Methods—A random sample of 18–64-year-old patients at an urban, academic, adult ED were
surveyed about their history of ever having been tested for HIV and their reported HIV risk
behaviors. A reported HIV risk score was calculated from the survey responses and divided into
four levels, based upon quartiles of the risk scores. Pearson’s X2 testing was used to compare HIV
testing history and level of reported HIV risk. Logistic regression models were created to
investigate the association between level of reported HIV risk and the outcome of ever having
been tested for HIV.

Results—Of the 557 participants, 62.1% were female. A larger proportion of females than males
(71.4% versus 60.6%; p<0.01) reported they ever had been tested for HIV. Among the 211 males,
11.4% reported no HIV risk, and among the 346 females, 10.7% reported no HIV risk. The
proportion of those who had been tested for HIV was greater among those reporting any risk,
compared to those reporting no risk, for females (75.4% vs. 37.8%; p<0.001), but not for males
(59.9% vs. 66.7%; p<0.52). However, certain high-risk behaviors, such as a history of injection-
drug use, were associated with prior HIV testing for both genders. In the logistic regression
analyses, there was no relationship between increasing level of reported HIV risk and a history of
ever having been tested for HIV for males. For females, a history of ever having been tested was
related to increasing level of reported risk, but not in a linear fashion.

Conclusions—The relationship between reported HIV risk and history of testing among these
ED patients was complex and differed by gender. Among these patients, having greater risk did
not necessarily mean a higher likelihood of having ever been tested for HIV.

Introduction
In 2006, the Centers for Disease Control and Prevention (CDC)’s called for expanded HIV
testing in all healthcare settings, including emergency departments (EDs).1 At the time of
the release of the recommendations, little was known about the extent to which ED patients
had been tested for HIV, which is information that is important in planning for the
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implementation of HIV screening programs. In our research, we found that 55% of a random
sample of 2,107 patients in our ED had ever been tested for HIV2. Of particular interest, a
history of prior HIV testing was not uniform among patients, but instead varied according to
patient demographic characteristics. Patients who were male, white, married, and had private
health-care insurance were less likely ever to have been tested for HIV. Patients who were
21-years-old and younger or 52-years-old and older were less likely to have been tested for
HIV than those 22–52-years-old. In a related study, we observed that uptake of screening
when offered to ED patients in an opt-in fashion also varied by patient demographic
characteristics.3 The results of these studies indicate that ED-based HIV screening programs
will need to be sensitive and responsive to patient demographic when designing and
implementing HIV screening programs.

In addition to patient demography, it is likely that risk for HIV is a motivator for either
seeking HIV testing or having been offered testing. In fact, previous CDC HIV testing
recommendations have emphasized the linkage of risk and need for HIV testing.4–10 It
would be logical to assume that because of prior CDC recommendations and the natural link
between risk and HIV infection, those who are at greater risk for HIV are more likely to
have been tested for HIV. Researchers examining the responses from several national
surveys have found that a reported history of prior HIV testing is generally higher among
those at risk, although this relationship, as well as risk, varies by demographic
characteristics.11–16 For example, Anderson, et al., using data from the National Survey of
Family Growth, observed that among 15–44-year-olds in the US, more males (13.0%) than
females (10.8%) reported any sexual or drug-related risk or treatment for a sexually
transmitted disease within the past year. However, of those reporting these risks, fewer
males (64%) than females (69.3%) ever had been tested for HIV.13 In comparison, 48.8% of
males and 53.2% of females who did not report these risks had been tested for HIV.

In this study, we sought to expand upon our prior research examining correlates of prior
HIV testing among ED patients. Our objective was to investigate to what extent reported
HIV risk behaviors are related to prior HIV testing among ED patients. In brief, we wanted
to know if ED patients at higher risk had been tested for HIV. Although the capacity for
HIV risk from sexual contact is different for females and males (e.g., men-who-have-sex-
with men or MSMs), we were also interested if the relationship between HIV risk and
history of HIV testing varied by gender. Gender-related differences, if they exist, would
inform any future interventions or HIV screening programs in EDs.

Methods
Study design and setting

This investigation was a part of a larger randomized, controlled trial of HIV screening in the
ED. This portion involved surveying 18–64-year-old English-speaking ED patients with a
sub-critical illness or injury about their history of HIV testing and reported HIV risk
behaviors. The study was conducted at an urban, academic, not-for-profit, adult ED in New
England from October 1, 2007 until September 30, 2008. During this period, the ED had
approximately 54,000 visits for a sub-critical illness or injury by English-speaking 18–64-
year-olds. This ED does not have a standing HIV screening program, although rapid
diagnostic testing is available and there have been several studies of HIV screening at this
ED. The institutional review board of the hospital approved the study.

Study participant selection
As outlined in detail previously, we employed a three-level plan to randomly select patients
to assess their eligibility and possibly include them in the study.3 This plan is briefly
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summarized here. We randomly selected: (1) sixteen dates per month during which we
conducted the study; (2) the eight-hour shifts that we conducted the study on those dates;
and (3) the patients we approached to assess their study eligibility during those shifts. The
shifts were randomly selected according to a weighting scheme that reflected the typical
patterns of ED patient volume during a typical 24-hour period (40% were day, 50% were
evening, and 10% were night shifts). During each shift, we randomly selected 80% of the
patients present in the ambulatory care and the urgent care areas of the ED and assessed
them for study eligibility. Patients in the psychiatric/substance abuse care and critical care
areas of the ED were not assessed for study eligibility. ED staff members were not permitted
to encourage or refer patients to be in the study.

A research assistant assessed the eligibility of ED patients randomly selected for possible
study inclusion by reviewing their ED medical records and then confirming their eligibility
through an in-person interview. ED patients whose medical record indicated they were not
eligible for the study were not interviewed. Patients were eligible for the study if they: were
18–64-years old; English-speaking; not critically ill or injured; not incarcerated, under
arrest, or on home confinement; not presenting for a psychiatric illness; not known to be
HIV infected; not participating in an HIV vaccine trial; not intoxicated; and did not have a
physical disability or mental impairment that prevented them from providing consent or
participating in the study. All patients confirmed study eligible were invited to enroll. No
incentives were offered to participants.

Measurements
Participants were interviewed about their demographic characteristics and HIV testing
history using instruments developed and employed in prior studies.2, 3, 17, 18 In addition,
participants completed the “HIV risk questionnaire” using an audio-computer assisted self-
interviewer (ACASI). The development and content of this questionnaire have been
provided in detail previously, and the questions relevant to this analysis are included in this
manuscript.18 In brief, the “HIV risk questionnaire” is a multiple-choice, closed-response
questionnaire that asks participants to report their injection-drug use and sexual HIV risk
behaviors. Participants were asked if they had engaged in selected injection-drug and sexual
HIV risk behaviors within the prior ten years. A ten-year time period was used because this
reflects the usual time during which an HIV infection is diagnosed, since AIDS is typically
manifested 5–10 years after an HIV exposure.19–24

The questionnaire consists of primary questions, which introduce a topic, and a consecutive
series of follow-up questions, which were asked of participants who answer affirmatively to
the primary questions. Therefore, the number of reported HIV risk behavior questions each
participant received was dependent upon their responses to the questions, which was a
function of the number of HIV risk behaviors they reported. Because males and females
differ in the types of sexual risks they can engage in, e.g., females having unprotected sex
with MSMs, the sexual reported HIV risk questions are gender-specific. Accordingly, there
are a total of 16 possible reported HIV risk behavior questions for females and 26 for males.

Data analysis
All analyses were conducted using STATA 9.2 (Stata Corporation, College Station, TX).
The results of the study eligibility assessment and enrollment procedures were summarized
and diagramed. Study participants who refused to answer questions and those who did not
know the answers to questions about their demographic characteristics or whether or not
they had been tested for HIV were excluded from the analysis. Missing data were not
imputed. Summary statistics of demographic characteristics, including the median and inter-
quartile range (IQR) for age, were calculated for both genders. The demographic
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characteristics of participants previously and not previously tested for HIV were compared
by gender using Pearson’s X2 test. For these and all other analyses, differences were
considered to be significant at the α=0.05 level.

As described previously, we calculated a reported HIV risk score to summarize the
responses from the “HIV risk questionnaire”.18 Higher scores represented a greater number
of HIV risk behaviors reported. The reported HIV risk score was the sum of each
participant’s responses divided by the total possible points for all questions. The maximum
possible scores were 36 for females and 61 for males. The reported HIV risk score was
divided into quartiles, which indicated four increasing levels of reported HIV risk behaviors
in this population. Summary statistics were calculated for the reported risk score (mean,
standard deviation, and proportion) by reported risk level. Pearson’s X2 testing was used to
compare the HIV testing history and reported risk score level by gender.

Logistic regression models stratified by gender were created to investigate the association
between the level of reported HIV risk and the outcome of a history of ever having been
tested for HIV. Our prior research indicated variations in HIV testing history according to
patient demographic characteristics.2 Demographic characteristics associated with a history
of prior HIV testing in univariable logistic regression at the α=0.05 level were included in
the multivariable models. The reference groups for the models were those with the lowest
proportion of ever having been tested for HIV. Odds ratios (ORs) and corresponding 95%
confidence intervals (CIs) were estimated.

Results
Description of study participants

The Figure depicts the results of the study eligibility assessment and enrollment procedures
for the study. Five hundred fifty-seven participants were included in this analysis. Table 1
shows the demographic characteristics of participants by gender. Of all 557 participants,
62.1% were female. The median age was 35 (IQR: 24–47) years for males and 28 (IQR: 22–
39) years for females. Among all participants, most were white, never married, had private
healthcare insurance, and had twelve or fewer years of formal education. Sixty-seven
percent of the participants had been tested for HIV. A larger proportion of females than
males (71.4% versus 60.6%; p<0.01) reported that they had been tested for HIV. Table 1
also provides a comparison of participants by demographic characteristics and history of
ever having been tested for HIV. As shown, ethnicity/race and years of formal education
were not associated with a history of prior HIV testing.

Reported HIV risk behaviors
Table 2 provides the participant responses to the “HIV risk questionnaire” by history of ever
having been tested for HIV and by gender. Among females, a history of any injection-drug
use, all of heterosexual sexual behaviors, and unprotected sex with MSMs were associated
with ever having been tested for HIV. Among males, a history of any injection-drug use,
sharing of injection-drug needles or syringes, and unprotected anal/vaginal sexual
intercourse with women who inject drugs were associated with ever having been tested for
HIV.

Association between reported HIV risk and history of HIV testing
Among the 211 males, 11.4% reported no HIV risk and among the 346 females, 10.7%
reported no HIV risk. The proportion of those who had been tested for HIV was greater
among those reporting any risk, compared to those reporting no risk, for females (75.4% vs.
37.8%; p<0.001), but not for males (59.9% vs. 66.7%; p<0.52). Table 3 shows the
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proportion of patients previously tested for HIV according to the levels of reported HIV risk.
For males, the proportion of those previously tested for HIV was highest for males in the
highest HIV risk score level, but was similar for all other levels. For females, the proportion
of those previously tested for HIV tended to increase as HIV risk score level increased, but
not in a linear fashion.

Table 4 presents the results of the logistic regression analyses that aimed to evaluate the
relationship of reported HIV risk behaviors and history of ever having been tested for HIV.
For males, there was a trend in the adjusted model for an increased odds of prior HIV testing
for those in the highest HIV risk score level. Being in age groups 26–55 and having
governmental insurance were related to ever having been tested for HIV for males in the
adjusted model. For females, the odds of prior HIV testing were greater for those at higher
HIV risk score levels, but not in a step-wise fashion. Being in age group 26–35, being a part
of an unmarried couple, and having governmental insurance were related to ever having
been tested for HIV for females in the adjusted model.

Discussion
These study results indicate that the relationship between HIV risk and testing among ED
patients is complex and differs by gender. Among males, those at no reported risk were just
as likely as those with any risk to have been tested for HIV, and high proportions of those at
every risk level had not been tested. Among females, increasing risk is modestly related to
prior HIV testing, but not in a linear fashion, and many at every risk level have not been
tested. Although 89.3% of males and 88.6% reported any risk, only 60.6% of males and
71.4% of females ever had been tested for HIV, and a high proportion of those even at the
highest levels of reported HIV risk (25.0% of males and 17.6% of females) have never been
tested for HIV. The reasons for these differences by gender are not known.

The responses from the questionnaire illustrate that many of those with particular individual
risk behaviors have not been tested previously. For example, of females not previously
tested for HIV, 2% had injected drugs, 72.7% had unprotected vaginal and/or anal
intercourse with at least one male partner, 23.2% had unprotected vaginal and/or anal
intercourse with at least one male of unknown HIV status, and 6.1% had a sexually
transmitted disease in the prior ten years. Among males not previously tested for HIV, 4.8%
had injected drugs, 80.7% had unprotected vaginal and/or anal with at least one female
partner, 28.9% had unprotected vaginal and/or anal at least one female of unknown HIV
status, and 3.6% had a sexually transmitted disease in the prior ten years. The responses by
risk also illustrate that certain risk behaviors, such as injection-drug use, are related more
strongly than others to ever having been tested for HIV.

How can the results of this study be applied? On the one hand, supporters of widespread,
non-targeted (or universal) HIV screening would note that the results demonstrate the need
to decouple risk from HIV screening. In 2006, CDC recommended that initial HIV screening
of patients in healthcare settings be decoupled from risk, although subsequent HIV screening
among those previously tested can be risk-based, because many of those at risk have not
been tested for HIV.1 On the other hand, those supportive of risk-based HIV testing might
note that the results indicate opportunities for developing targeted interventions that
motivate patients at risk to be tested, and that these interventions need to be responsive to
gender as well as type of risk. For the emergency medicine clinician, the results do show
that clinicians should not automatically assume that those at higher risk for HIV have been
tested or will get tested. Emergency medicine clinicians are therefore encouraged to provide
HIV testing whenever an infection might be present or a patient is at risk.
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This study had several limitations. First, despite our efforts to obtain a representative sample
of ED patients, the study findings might not be applicable to other EDs with different
distributions of patient demographic characteristics, HIV testing histories, and HIV risk, or
to patients who do not speak English or those who could not participate in the study.
Second, although the questionnaire used in this study was rigorously developed, it has not
yet been demonstrated to predict HIV infection, and therefore the reported HIV risk score
cannot be interpreted to represent actual risk. There is no accepted standard for measuring
risk or quantifying it. Our use of quartiles of risk, although logical, might not be the best
representation of risk. Third, the lack of an apparent relationship between individual
reported risk behaviors and HIV testing history could be due to their relative infrequency.
For example, there were few MSMs in this sample, so importance of this risk might not have
been well demonstrated in this study. Fourth, the study does not take into account self-
perceived risk for HIV, which might have affected prior acceptance of HIV screening, when
it was offered, or the extent to which study participants had opportunities to be tested
previously, regardless of their risk for HIV. Fifth, reported HIV history might be inaccurate;
patients might incorrectly assume that they had been previously tested as part of a medical
evaluation, when in fact they had not. Because patients can be tested in a variety of
healthcare and non-healthcare settings across time and geographic areas, as well as be tested
anonymously, it was not possible to verify their HIV testing history. The relationship of
interest, reported HIV risk and testing history, remains valid even if it actually measures
belief about testing instead of a true history of ever having been tested for HIV.

Conclusions
Along with our prior research that showed demographic variations in HIV testing history2,
this study provides further evidence that a history of prior HIV testing is not uniform among
ED patients. Having greater risk did not necessarily mean a higher likelihood of having ever
been tested for HIV. Most patients report at least some risk for an infection; however, a
history of HIV testing is not linearly related to risk. The relationship between risk and HIV
testing is complex, and appears to vary by gender.
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Figure 1.
Eligibility assessment and enrollment flow diagram
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Table 4

Association of HIV risk level and history of previous HIV testing by gender

Males Females

Univariable Multivariable Univariable Multivariable

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Risk level

1 Reference Reference Reference Reference

2 0.98 (0.44–2.17) 1.09 (0.44–2.66) 2.0 (1.13–3.55) 2.03 (1.08–3.80)

3 1.09 (0.53–2.21) 1.24 (0.55–2.81) 5.61 (2.44–12.90) 5.82 (2.37–14.29)

4 2.37 (1.05–5.32) 2.51 (0.99–6.33) 3.83 (1.89–7.78) 3.75 (1.72–8.15)

Age groups

18–25 Reference Reference Reference Reference

26–35 4.09 (1.82–9.17) 3.27 (1.37–7.83) 3.25 (1.72–6.12) 2.77 (1.38–5.59)

36–45 5.57 (2.29–13.58) 4.73 (1.63–13.70) 2.88 (1.25–6.64) 2.59 (0.98–6.89)

46–55 5.04 (2.24–11.34) 3.45 (1.15–10.42) 0.95 (0.46–1.96) 0.91 (0.35–2.34)

56–64 2.23 (0.61–8.18) 1.24 (0.24–6.46) 0.59 (0.21–1.67) 0.61 (0.17–2.20)

Ethnicity/Race

White, Non-Hispanic Reference Reference

White, Hispanic 0.95 (0.41–2.23) 0.63 (0.34–1.17)

Black, Non-Hispanic 1.74 (0.77–3.93) 1.70 (0.75–3.87)

Black, Hispanic 2.32 (0.61–8.85) 1.40 (0.50–3.93)

Other 0.23 (0.05–1.20) 0.29 (0.06–1.34)

Partner status

Never Married Reference Reference Reference Reference

Divorced/Widowed/Separated 3.84 (1.45–10.21 1.64 (0.49–5.52) 1.73 (0.84–3.55) 1.77 (0.65–4.79)

Married 1.48 (0.76–2.89) 1.60 (0.58–4.43) 1.48 (0.79–2.77) 1.85 (0.83–4.11)

Unmarried couple 3.04 (1.12–8.25) 2.24 (0.72–6.95) 3.03 (1.39–6.59) 2.88 (1.25–6.64)

Insurance status

Private Reference Reference Reference Reference

Governmental 4.76 (2.26–10.02) 4.23 (1.73–10.39) 2.35 (1.39–3.99) 2.41 (1.33–4.38)

None 2.15 (1.10–4.19) 2.09 (0.93–4.66) 1.52 (0.78–2.97) 1.53 (0.72–3.25)

Years of formal education

Grades 1–11 1.79 (0.85–3.77) 1.67 (0.84–3.31)

Grade 12 1.11 (0.59–2.09) 1.26 (0.73–2.18)

College/Graduate studies Reference Reference
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