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Abstract
Background—The Centers for Disease Control and Prevention (CDC) recently published
recommendations for routine, voluntary human immunodeficiency virus (HIV) testing of adults in
all healthcare settings, including the emergency department (ED).

Study Objective—The objective of this study was to examine the willingness of ED providers
to offer HIV testing, as well as their perceived barriers to implementation of these guidelines.

Methods—Prior to the establishment of a routine HIV testing program in the ED, a 21-item
survey was used to assess ED providers’ knowledge, attitudes, and perceived challenges to HIV
testing. Six months after program initiation, the identical survey was re-administered to determine
if HIV testing program experience altered providers’ perceptions.
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Results—There were 108 (74%) of 146 providers who completed both the pre- and post-
implementation surveys. While the majority of emergency providers at six months were
supportive of an ED-based HIV testing program (59/108 [55%]), only 38% (41/108) were willing
to offer the HIV test most or all of the time. At six months, the most frequently cited barriers to
offering a test were: inadequate time (67/108 [62%]), inadequate resources (65/108 [60%]), and
concerns regarding provision of follow-up care (64/108 [59%]).

Conclusions—After the implementation of a large scale HIV testing program in an ED, the
majority of emergency providers were supportive of routine HIV testing. Nevertheless, six months
after program initiation, providers were still reluctant to offer the test because of persistent
barriers. Further studies are needed to identify feasible implementation strategies that minimize
barriers toward routine HIV testing in the ED.
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INTRODUCTION
In 2006, the Centers for Disease Control and Prevention (CDC) published recommendations
for routine, voluntary human immunodeficiency virus (HIV) testing of persons 13–64 years
of age in all healthcare settings, including the emergency department (ED) (1). In settings
like the ED, the rapid pace of patient flow, coupled with substantial disease severity, may
lead providers to focus preferentially on acute patient care over HIV screening. The
successful implementation of any HIV testing program in the ED setting depends upon the
willingness and commitment of ED providers to adopt such a program.

In April 2007, the American College of Emergency Physicians (ACEP) responded to the
new Center for Disease Control and Prevention (CDC) guidelines with a policy statement
suggesting criteria under which EDs would embrace HIV testing. The criteria include
requirements that ED-based HIV testing be feasible, practical, and based on local needs. The
requirements also require that testing have adequate funding and not interfere with the acute
care mission of Emergency Medicine (2). The implementation of an HIV testing program
requires the provision of ED resources in addition to those required to meet the acute care
mission. A more detailed understanding of emergency provider knowledge, attitudes,
perceptions, and barriers towards HIV testing is needed for successful implementation of
such a program.

The NAME (NAME) Trial is a National Institutes of Health (NIH)-funded study examining
alternative strategies for implementing routine HIV testing in the ED at the HOSPITAL,
Boston, Massachusetts. Before and after trial initiation, ED providers were surveyed to
examine their attitudes and perceived barriers to HIV testing. The objective was to identify
these barriers and then to see if they changed over time. The data collected may help inform
further HIV testing programs so that these barriers can be addressed early and long-term,
thereby facilitating program success.

MATERIALS AND METHODS
Study Design

The NAME trial is a randomized, prospective clinical trial designed to evaluate alternative
approaches to routine HIV testing in the ED. For this study, a survey was distributed to ED
healthcare providers before (T0, December 2006) and 6 months after (T1, July 2007) clinical
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trial initiation. To be eligible for survey inclusion in this analysis, providers had to be full-
time ED staff at both time points.

The analysis was focused on ED providers’ knowledge and attitudes towards routine HIV
testing, perceived barriers to HIV testing, and independent correlates with supporting routine
ED-based HIV testing programs. This study was approved by the institutional Human
Subjects Committee, and verbal informed consent was obtained from providers.

Setting
The HOSPITAL ED is a major level-one trauma center with over 56,000 patient visits per
year. The ED serves as a tertiary referral center with an estimated HIV seroprevalence of
approximately 1% and with a dedicated, on-site HIV outpatient clinic. Prior to the NAME
Trial, there were no routine HIV testing efforts in the ED or in the hospital at large.

Selection of Participants
The subjects in this study were ED providers, comprised of Emergency Service Assistants
(ESAs, or nursing assistants), Nurses, Physician Assistants (PAs), Residents, and Attending
Physicians. Prior to beginning enrollment in the NAME Trial, the ED providers were offered
opportunities for formal education and training that covered the standards and goals of the
ED-based routine HIV testing program and NAME study protocols; these sessions also
addressed anticipated provider concerns regarding HIV testing. The education and training
sessions were mandatory for the Emergency Service Assistants and Attending Physicians.
The Residents and Physician Assistants participated in a one-hour grand rounds lecture and
had the option of attending other education and training sessions. Nurses were offered
Continuing Educational Units (CEUs) for their attendance at the sessions. The first
education and training session was videotaped and offered online to all providers who could
not attend one of the two live sessions.

Providers were informed of their roles and responsibilities with regard to patients enrolled in
the NAME Trial. To minimize undue burden on any single provider, testing, consent, and
follow-up responsibilities were distributed among the staff. Emergency Service Assistants
offered the HIV test, obtained written informed consent, conducted an Oraquick ®
ADVANCE ™ Rapid HIV 1/2 Antibody Test (Orasure Technologies, Inc., Bethlehem, PA),
and assisted with linkage to care. Residents or PAs delivered the negative test results. For
patients with a reactive (preliminary positive) test, the Attending Physicians delivered the
positive test results to the patients and at that time obtained consent for confirmatory testing.
Upon consent, Nurses then performed venipuncture for laboratory testing.

Methods of Measurement
A 21-item paper survey was distributed to eligible ED providers at baseline, or T0, before
trial initiation and mandatory training sessions, and at T1, six months after trial initiation.
The surveys were anonymous, but linked between the two time points by an identification
number. In the absence of a previously-validated ED provider survey on HIV testing, we
developed one based on the literature about providers’ perceived barriers toward HIV testing
in the emergency department. The survey covered the following domains: 1) demographics
(professional title, gender, race or ethnicity); 2) HIV knowledge; 3) support of HIV testing;
and 4) perceived barriers to HIV testing.

HIV Knowledge—Provider HIV knowledge was assessed by asking providers to estimate
the HIV prevalence by percentage (%) in the HOSPITAL patient population, in the Boston,
Massachusetts population, and in the United States (US) general population. Their answers
were selected from three categories: <0.5%, 0.5–5%, and >5%. The percentage of providers
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who answered correctly (i.e., 0.5–5%) is reported for each category. Providers were also
asked to estimate the cost of a rapid HIV test, given the choices of $1, $15, $50, $100, and
$500. The percentage of providers who answered correctly (i.e., $15) is reported.

Support of HIV Testing—Provider attitudes toward HIV testing were assessed by
querying respondents on whether or not they favored routine testing in general, or routine
testing specifically in the ED. Their willingness to offer a test was also assessed. Providers
were asked to select who they thought should be offered an HIV test from the following
options: injection drug users, men who have sex with men, all pregnant women, all sexually
active men and women, all patients in hospitals with any level of HIV prevalence, or all US
citizens. Their answers were dichotomized into favoring routine testing (all US citizens) or
risk-based targeted testing (injection drug users). Using a 5-item Likert scale (strongly agree
to strongly disagree), providers were asked if a routine HIV testing program in the ED
setting is a good idea. The responses “strongly agree” and “agree” were used as indicators
supporting a testing program in the ED. ED providers’ willingness to offer the test was
assessed by asking them if they would offer an HIV test to someone in the ED if results
were available within 20 minutes. This question could be answered “rarely,” “occasionally,”
“most of the time,” or “all of the time.” A provider who chose “most of the time” or “all of
the time” was considered willing to test.

Perceived Barriers to HIV Testing—Providers’ perceived barriers to offering HIV tests
were assessed by eliciting their reasons for not offering an HIV test in the ED setting by
choosing one of the following: it is not a currently recommended guideline; HIV disease
prevalence is too low; it is too expensive; there are inadequate resources; there is not enough
time; it is not part of provider responsibilities; there are concerns with follow-up; it is
uncomfortable delivering the test results; or there is a lack of understanding of the legal
implications of HIV testing.

Primary Data Analysis
Analyses were performed using SAS (Statistical Analysis System) Version 9 (SAS Institute,
Cary, NC) and were limited to the 108 providers who responded to surveys at both T0 and
T1. Preliminary univariate chi-square analysis (categorical variables) and non-parametric
Wilcoxon tests (continuous variables) were used to examine the barriers most likely to affect
attitudes towards routine HIV testing in the ED. Repeated measures logistic regression
models using Generalizing Estimating Equations (GEE) were run to detect associations
favoring testing. Multivariate analysis controlled for provider characteristics that might
influence favoring testing, including gender, age, role, and HIV knowledge. We also
analyzed the differences when providers were categorized as physicians or physician
assistants (Attending Physicians, Residents, and PAs) versus staff (ESAs and Nurses).

RESULTS
Characteristics of Study Subjects

At T0 (baseline), 357 emergency providers were employed in the HOSPITAL ED, and 161
were excluded based on their part-time or per-diem status. Among the 196 eligible full-time
ED providers, 159 (81%) completed the survey prior to NAME Trial initiation (Figure 1). At
T1 (6 months), 358 emergency providers were employed and 151 were excluded for the
same reasons. Among the 207 eligible providers, 141 (68%) completed the survey 6 months
after program initiation. The intersection of respondents between T0 and T1 yielded a final
study cohort of 108/146 (74% of all eligible providers). Among the 108 providers in the
final study cohort, 8 (7%) were ESAs, 47 (43%) were Nurses, 4 (4%) were PAs, 31 (29%)
were Residents, and 18 (17%) were Attending Physicians (Figure 1). Among the 108
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responders, the mean (±SD) age was 37.6 ± 9.8 years; 46 (43%) were male, and 88 (81%)
were Caucasian (Table 1). Within provider type, the response rate was 80% (8/10) for ESAs,
76% (47/62) for Nurses, 100% (4/4) for PAs, 63% (31/49) for Residents, and 86% (18/21)
for Attending Physicians.

HIV Knowledge and Attitudes about Testing
Table 2 summarizes the survey results at T0 and T1 on providers’ knowledge about HIV
infection and their attitudes toward HIV testing. The table stratifies results by provider
category and time point. Overall, the majority of providers estimated the correct HIV
prevalence of 0.5–5% at HOSPITAL (T0= 77%, T1= 77%), in Boston (T0= 66%, T1=
73%), and in the US (T0= 64%, T1= 64%). The majority of ESAs, Residents, and Attending
Physicians were consistent in their answers for each area (HOSPITAL, Boston, and US) and
at both time points. However, the nurses tended to overestimate the prevalence of HIV
infection in Boston, leading to a lower percentage of correct prevalence estimates (T0= 34%,
T1= 45%) as well as in the US (T0= 47%, T1= 29%). Six months after study initiation, more
than half of all providers (53%, N=55) knew the correct cost of a rapid HIV test.

Overall, providers were in favor of general routine, targeted testing at both time points (T0=
86%, T1= 87%), and 55% of emergency providers favored or strongly favored ED-based
routine HIV testing at six months. The frequency of responses in favor of routine testing was
largely unchanged at the two time points. Despite support for routine HIV testing and ED-
based routine testing, only 38% (at T1) of providers overall indicated their willingness to
offer an HIV test themselves. Support for routine ED-based testing was similar at the two
time points among the physician/PA group (physician/PA, T0=32/53, 60%; T1=31/53, 58%)
as well as the staff group (staff, T0=29/55, 53%; T1=28/53, 51%). However, at both time
points the physician/PA group was significantly less willing to offer an HIV test than the
staff group (physician/PA group, T0=14/53, 26% and T1=15/53, 28% vs. staff group at both
T0 and T1=26/55, 47%, p<0.05).

Reported Barriers to HIV Testing
The reported frequency of barriers to HIV testing, stratified by provider role and time point,
is provided in Figure 2. The most frequently cited barriers to ED-based HIV testing by all
providers at baseline were: inadequate resources, 76/108 (70%); time constraints, 55/108
(51%); and concerns regarding provision of follow-up care, 54/108 (50%). After the first six
months of the program, the barriers reported were similar: inadequate resources, 65/108
(60%); time constraints, 67/108 (62%); and concerns regarding provision of follow-up care
64/108 (59%). Despite the success of the testing program, two barriers were reported more
frequently at T1 compared to T0: inadequate time (T0= 51%, T1= 62%) and concern
regarding provision of follow-up (T0= 50%, T1= 59%). In contrast, there was a decrease in
the frequency of reported concerns regarding inadequate resources (T0=70%, T1=60%) and
lack of legal understanding (T0= 44%, T1= 26%, p<0.05). When results were compared
between physician/PA and staff groups, the perceived barrier data were reported at similar
frequencies.

Independent Correlates Favoring HIV Testing
Results of the multivariate analysis of independent correlates favoring HIV testing in the ED
are summarized in Table 3. Female providers were more likely than males to favor ED-
based routine HIV testing (OR 2.5, 95% CI: 1.2 – 5.1). There was no significant correlation
between the provider role (physician/PA vs. staff group) and favoring routine ED-based HIV
testing. Providers who felt they had adequate time were 2.9 times (OR 2.9, 95% CI: 1.5 –
5.3) more likely to support routine ED-based testing than those who did not. Providers with
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a clear legal understanding of the HIV testing process had 2.9 times increased support over
those who did not (OR 2.9, 95% CI: 1.5 – 5.5).

DISCUSSION
This study reports results from a survey of providers in an urban emergency department
before and after the implementation of an HIV testing program. The results suggest that
emergency providers generally favor the implementation of a large scale HIV testing
program in accordance with the CDC recommendations, but due to several major barriers,
they are still generally unwilling to offer the test (1). While some of the perceived barriers to
testing were improved over time, other barriers were reported at an increased frequency.
Elimination of these barriers will likely facilitate greater support for testing. These findings
have important implications for those designing and implementing ED-based HIV testing
programs, especially for programs relying on emergency department personnel to carry them
out.

ED healthcare provider support has been previously shown for the implementation of certain
preventive programs, including health promotion, domestic violence, and alcohol screening,
in the ED setting. Like HIV testing, these programs were considered successful despite some
commonly faced programmatic barriers (3–12). Frequently reported barriers in other
prevention studies parallel some of the concerns noted by the ED providers participating in
this study, including time constraints, personal discomfort, privacy issues, need for resources
and protocols, legal concerns, lack of knowledge, and lack of space (4,5,7–12). Equipped
with prior experience from these prevention-intervention studies, ED-based editorials
regarding routine HIV testing in the ED have voiced appropriate concerns. Although
Emergency Medicine professional societies like the American College of Emergency
Physicians and Society for Academic Emergency Medicine are generally supportive of
public health initiatives, the message is clear that there is a need to proceed with caution as
these programs begin to emerge (13–16). Despite provider concerns, in recent years
numerous EDs in the US have successfully implemented some form of HIV screening
(14,17–20).

HIV screening programs are important since several studies have shown that patients who
frequently seek care in EDs may not have access to a primary medical provider (3,13,14).
Among the most powerful reasons to implement the CDC guidelines in the ED setting is to
identify HIV-infected patients who present to the healthcare system only through the ED.
One study in South Carolina noted that 41% of patients given a new diagnosis of HIV
infection might have been identified sooner had routine ED-based testing been in place (21).

ED-based testing may be difficult to implement because of provider-perceived barriers. This
study found that, for all providers, the most frequently cited barriers to an ED-based HIV
testing persisted after six months experience with a testing program. These concerns were
perceived even in the context of a funded clinical trial in which resources were available,
pathways for linkage to care were provided, long-term education and training sessions were
offered, and stringent protocols were implemented after approval from the institution’s
Human Subjects Committee. The education and training received by ED providers through
the program is one possible explanation for their generally positive attitude, especially as it
relates to the legal implications of HIV testing in Massachusetts. These training sessions
may have addressed a knowledge deficit about HIV that subsequently led to changes in their
earlier attitudes. The fact that these barriers exist across all personnel suggests that the
manifestations of an ED-based testing program are palpable by all healthcare providers.
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Results of this study demonstrate that an HIV testing program, like other preventive
programs, cannot be easily layered onto current ED practices. A commonly reported barrier,
concern for follow-up, is one of critical importance that deserves special mention. Patients
newly identified as HIV-infected require not only linkage to medical care but also support
from social work during the critical period of transition. The impact of a routine HIV testing
program will be realized only if patients who are identified with HIV infection reach
appropriate and comprehensive HIV outpatient services in a timely fashion (22,23).

Among all of the factors examined in this study, gender and provider-perceived barriers
were identified as the most influential independent correlates of support for HIV testing in
the ED. Age, provider role, knowledge about HIV, and time of survey did not correlate with
support for HIV testing. Addressing these barriers long-term with the providers through
education and training sessions, newsletters, and an informational website may help testing
programs become successful.

Limitations
The results of this study should be interpreted in the context of its limitations. First, ED
provider samples assembled for this study may be biased in that those who were willing to
complete the survey may have been more likely to be supportive of an HIV testing program
than those who declined. Thus, results of this study may under-represent the true level of
skepticism. Although the response rate was high, analyses stratified by provider type
generally were based on modest sample sizes. The analysis was performed using cross-
sectional data from a survey instrument that has not been validated. Further, despite
reporting an improvement in knowledge about HIV among providers, it was not an initial
intent of the study to directly measure the effects of the educational and training efforts of
the program on providers. Also, while this study was distributed at baseline and at 6 months
after program implementation began, it cannot address how perceptions might have changed
with even more testing experience (e.g., for 1 year). Further studies will need to
longitudinally follow the impact of an HIV testing program on providers’ perceptions.

CONCLUSION
ED healthcare providers are generally supportive of the recent CDC guidelines
recommending routine HIV testing in the ED setting (1). Results of this study emphasize the
importance of understanding provider barriers to HIV testing, as these perceived barriers
highly correlate with providers’ support of testing programs. These results have significant
implications for EDs trying to implement routine testing efforts, and suggest the need to
collect data specific to individual institutions, since barriers may be different in different
locations.
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Figure 1.
Enrollment and eligibility of study cohort at T0 (baseline) and T1 (6 months). *ED:
Emergency Department, ESA: Emergency Service Assistant (i.e. Nursing Assistant), PA:
Physician Assistant.
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Figure 2.
Major barriers to HIV testing perceived by ED providers at T0 (baseline) and T1 (6 months).
*ESA: Emergency Service Assistant, PA: Physician Assistant.

Arbelaez et al. Page 10

J Emerg Med. Author manuscript; available in PMC 2013 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arbelaez et al. Page 11

Ta
bl

e 
1

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s o

f E
D

 P
ro

vi
de

rs
 in

 th
e 

Fi
na

l C
oh

or
t (

N
=1

08
)*

E
SA

 (N
=8

)
N

ur
se

 (N
=4

7)
PA

/R
es

id
en

t (
N

=3
5)

A
tte

nd
in

g 
(N

=1
8)

O
ve

ra
ll 

(N
=1

08
)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)

A
ge

 (Y
ea

rs
)

 
M

ea
n 

(±
SD

)
24

.1
 (3

.1
)

44
.7

 (8
.0

)
29

.9
 (2

.6
)

40
.5

 (7
.7

)
37

.6
 (9

.8
)

M
al

e
3 

(3
7)

15
 (3

2)
14

 (4
0)

14
 (7

8)
46

 (4
3)

R
ac

e

7 
(8

7)
44

 (9
4)

22
 (6

3)
15

 (8
3)

88
 (8

1)

 
C

au
ca

si
an

1 
(1

3)
3 

(6
)

13
 (3

7)
3 

(1
7)

20
 (1

9)

N
on

-W
hi

te

* SD
: S

ta
nd

ar
d 

D
ev

ia
tio

n 
ES

A
: E

m
er

ge
nc

y 
Se

rv
ic

e 
A

ss
is

ta
nt

; P
A

: P
hy

si
ci

an
 A

ss
is

ta
nt

J Emerg Med. Author manuscript; available in PMC 2013 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arbelaez et al. Page 12

Ta
bl

e 
2

H
IV

 K
no

w
le

dg
e 

an
d 

Te
st

in
g 

A
tti

tu
de

s*

E
SA

 (N
=8

)
N

ur
se

 (N
=4

7)
PA

/R
es

id
en

t (
N

=3
5)

A
tte

nd
in

g 
(N

=1
8)

O
ve

ra
ll 

(N
=1

08
)

T
0

T
1

T
0

T
1

T
0

T
1

T
0

T
1

T
0

T
1

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

K
no

w
le

dg
e:

 H
IV

 P
re

va
le

nc
e 

(0
.5

–5
%

)

A
t H

O
SP

IT
A

L
7 

(8
7)

7 
(8

7)
26

 (6
0)

26
 (6

7)
31

 (8
9)

31
 (8

9)
15

 (8
8)

13
 (7

2)
79

 (7
7)

77
 (7

7)

in
 B

os
to

n
5 

(7
1)

7 
(8

7)
12

 (3
4)

17
 (4

5)
29

 (8
8)

32
 (9

1)
15

 (8
3)

16
 (8

9)
61

 (6
6)

72
 (7

3)

in
 U

S
5 

(7
1)

7 
(8

7)
15

 (4
7)

11
 (2

9)
25

 (7
6)

30
 (8

6)
12

 (7
1)

15
 (8

3)
57

 (6
4)

63
 (6

4)

R
ap

id
 T

es
t C

os
t (

$1
5)

5 
(6

2)
6 

(7
5)

16
 (3

6)
22

 (5
1)

11
 (3

1)
17

 (4
9)

11
 (6

5)
10

 (5
9)

43
 (4

1)
55

 (5
3)

A
tti

tu
de

s:
 F

av
or

 R
ou

tin
e 

T
es

tin
g 

(Y
es

)

in
 G

en
er

al
8 

(1
00

)
8 

(1
00

)
36

 (7
7)

38
 (8

1)
32

 (9
1)

31
 (8

9)
17

 (9
4)

17
 (9

4)
93

 (8
6)

94
 (8

7)

in
 th

e 
E

D
7 

(8
7)

6 
(7

5)
22

 (4
7)

22
 (4

7)
23

 (6
6)

21
 (6

0)
9 

(5
0)

10
 (5

6)
61

 (5
6)

59
 (5

5)

W
ill

in
gn

es
s t

o 
O

ffe
r 

T
es

t (
M

os
t/A

ll 
of

 T
im

e)
6 

(7
5)

6 
(7

5)
20

 (4
2)

20
 (4

2)
10

 (2
9)

11
 (3

1)
4 

(2
2)

4 
(2

2)
40

 (3
7)

41
 (3

8)

* ES
A

: E
m

er
ge

nc
y 

Se
rv

ic
e 

A
ss

is
ta

nt
; P

A
: P

hy
si

ci
an

 A
ss

is
ta

nt

J Emerg Med. Author manuscript; available in PMC 2013 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arbelaez et al. Page 13

Table 3

Independent Correlates with Favoring HIV Testing in the ED*

Predictor Adjusted Odds Ratio (95% C.I.) p-value

Gender 0.02

 Female 2.5 (1.2,5.1)

 Male 1.0

Age (years) 0.38

 20–29 0.95 (0.28, 3.2)

 30–39 0.51 (0.15, 1.7)

 40–49 0.45 (0.15, 1.4)

 ≥50 1.0

Provider Role 0.24

 Physicians/PAs 1.7 (0.68, 4.3)

 Staff (RNs and ESAs) 1.0

Estimate of HIV prevalence 0.69

 Incorrect 1.2 (0.45, 3.3)

 Correct 1.0

Survey Time Point 0.32

 T0 (baseline) 1.3 (0.77, 2.2)

 T1 (at 6 months) 1.0

Provider felt did not have adequate time 0.001

 Agree 2.9 (1.5, 5.3)

 Disagree 1.0

Provider felt had legal understanding 0.002

 Agree 2.9 (1.5, 5.5)

 Disagree 1.0
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